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Submission Forms Type-IBuidelines for Completion |

Before the completion of the Proposal Submission Forms, you are requested to read the information included ii
0 Work Programme of DEHZMI08
o Call for Proposals of the respect8mecificAction Participants are advised, among totbempreherithe
evaluation criteri@entioneth the Call for Pasalsbased omwhichthe current Propogéll beassesseduring
the evaluation process.

The abovementioned documemts availablein the ResearchPromotion Foundabigwebsite at
http://www.research.org.cy

The Proposal shouldcbmpleteih English

All documents should be filled in according to the following text $foenititations
A Fonts: Aridlarow Font Size: 11, Spacing: 1.5 lines

Proposalsubmittednder DESMO008 should be accompanyeahysupplementary d#tat is mentionexhe Calor
Proposalesf the respecti®pecifié\ction.

All Supplementary Data should be attached asidthegxesent Proposal

The originadopy of eacRroposal, incind the original signatures and sealb @dnsortiurmembersshoulde
marked with tiredicatiodORIGINAdoN the cover page.

For each Proposal, the caxactber of Copieshould be submitted. The number is indicated in the Call for Propos:e
the respective Specific Action. Each copy of the Propasabshadlihto separate boahteprinted on both sides.

Before submitting your Propgueake advitkefollowing Check List, in order to confirm that no important data has |
omitted.

Check List

The Submissidrmsarefully complete@dnd all the questions have Aesweredtaking into accol
all the requirements ofSpecifié\ction under whiblk Proposal is submitted.

The restriction of frext Lengtln all parts of the Proposal hastélesminto account

For the completion of textTtheé Specifications (Formatgntioned in the Guidelines for Com
have been used

All pages have continuausbering

TheSubmission Forms hiagen completeddnglish

The ProposBUDGET FORMectionb 2)is fully completed and it is in accordance with the sp¢
mentioned in the Call for Proposals of the relevant Specific Action.

Allexpenses included inbthdgearequotedn Eurcs.

Allnecessar8upplementary Daltas been attached in fhenexesf the Proposal.

N IXK XXX X XX

TheORIGINALopy of thBroposal has tbeginal signature and seafl the Project Coordinator a|
theparticipating organisatiéigarepresentatives.

The requestedimber of copie&’)of tle Proposaprinted on both sidas,well asne electronic cof
on a CEROMor USB (in word and pdf files$staed in the Call for Proposals beensubmitte.

Note Maximum file size should not exceed 3MB

X



http://www.research.org.cy/

All copies of the present Proposal haumbadrnn separate booklets X

TheDeadline for Proposal Submissias mentioned in the Call for Proposals of the releval X
Action, has been taken into account.

For further information, you can conRESEARCH PROMOTION FOUND/ASTI@M8glos Avenue 1R&osia,
Telephone: + 357 22 205 000, Fax: + 357 22 0@miiie2 @research.org.cy
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di. GENERAL PROFILE OF RESEARCH PROJECT

CALL FOR PROPOSALS INFORMATION

PROGRAMME New Infrastructure

SPECIFIC ACTION Strategic Infrastructure Prdjesiizge I
CALL IDENTIFIER CODE

As indicated in the Call for Proposals ?A ] JuB CpB < WOB(B ¢ /\J ¢ ¢
THEMATIC AREA . .

Where applicable, indicate the Thematic Areq Information Technologles

which the present Proposal is submitted.

PROJECT PROPOSAL PROFILE

PROJECTITLENGREEK

(max 150characters CyTera: 3 @6acos0Usse 3 gleee 025U U

PROJECT TITLE IN ENGLISH

(max.150charactery

CyTera : A Mdleraflofgs computing facility for Science and Technology in C

PROJECDURATIONWonthg 48MONTHS
TOTAL BUDGHEuro} 3,694,874 ES%;ESTE'BPF FUNDING 1700000
Hasthe currentProposabeensubmittedas such (or with smallchanges regarding the content NO

participantunderanyRPFProgramme or any other Programme in th& péEtS / NO)

If YES pleasendicate the Call Identifier Code(s) (e.g. FP7,.H

Is the currentProposalbeing submitteés such (or with smallchanges regarding the content NO
participantyunderanyother RPPProgramme or any other PrografBatMES / NO)

If YES pleasendicate the Call Identifier Code(s) (e.g. FP7,.H

Does the proposed Research Project require the prior approval by the National NO
Committee of Cyps?(YES / NO)

PROPOSAL EVALUATION PROFILE

1.HPC infrastructures & applications

PROPOSED AREA(S) OF
EVALUATORGS SCI 2.Computational science & engineering

EXPERTISE

3.Computer Science




CONSORTIUM
ici PARTICIPANT CATEGO
ParRlC(;pant PARTICIPANT NAME Accordingtthe eligibeategories ( COUNTRY
DESM2008
HO Cyprus Institui@y) Research Organisatio Cyprus
PAL National Center for Supercomputing Appl{bEEiBAs Research Organisatio USA
PA Jilicksupercomputing CeQi&) Research Organisatio Germany
PA3 University of Cyp(UECY Research Organisatio Cyprus
PA Synchrotrdight foExperimental Science and Applicatio Jordan
] Research Organisatio
the Middle EqSESAME
R |

COORDINATOR

Title Name

Prof. C.Victor Jongeneel




A2PARTI CI PATI NG ORGANI SATI ONSG6 PROFI LE

A21.HOST ORGANISATION PRQRIDE

Organisation Name Cyprus Research and Educational Fouibati@yprus Institute (Cyl)

Organisation Category

According to the eligible categoBESHMP008. ; ;
TheCategorghosen by an Organisation should be | Research Organisation

same for all Proposals submitted under2ZDESMI

Address 15 Kypranoros Street

Postal Code 1645 District Nicosia

Telephone 22761101 Facsimile 22447800

E-mail Address info@cyi.ac.cy Website http//www.cyi.ac.cy

Organisationds Le| CostasN Papanicolas

Title Prof. Position President
Isyourorganisatiomegisteredn the VAT NO VAT Registration Numb
register? (YES / NO) (if applicabje

HOST ORGANISATION PARTICIPATING PERSONNEL

Field of Scientific New/ Currentlob
Name Expertise Position Gender
C.V. Jongeneel HPC&Bioinformati CURRENT Male
L. Kalisperis Visualization CURRENT Male
K. Schilling Particle Physics CURRENT Male
J. Georgiades Mechanical Eng. CURRENT Male
J. Leleveld Climate Modeling CURRENT Male
A. Pozzer Climate Modeling CURRENT Male
P. Hadjinicolaou Climate Modeling CURRENT Male
A. Artusi (Starting 04 May 2009) Visualization CURRENT Male
A. O'Cais Particle Physics CURRENT Male




DECLARATION OF HOST ORGANISATION LEGAL REPRESENTATIVE

I, the undersigned, adelgakepresentative of the Host Gagiami, hereby declare the following

1. The management of the Host &atjamiand the Partner Osgtions have been informed and have approved the
thepresenproposal and have committed to support the pegsetaidceives funding from RPF.

2. All participatiagganisatis have been infornoedheproposatontent and have agreed to participate in the propos
by the terms and conditions describedNorth@rogrammefioRe sear ch Pr omoti on Four
Research, Technol ogi cal D e v eby theptemmasnaind canditindidatec ithe @aifar
Proposalsf the relevant Specific Action

3. Theparticipatingsearchrgnisatianwill freely avail their existing infrastructure (premises and equipment) for th
the project.

4.The information included in the present proposal isdrpartoéi the project has previously been implemented (
fundig from any other source.

5.IncasethepresenproposakceivefundingromRPF ourorganisatiaimdertakes the responsibility to adhere to:
A thenationdegislatioandEuropeanommunitggulation on environmental issues
A thenationdegislatioandEuropeanommunitggulationngendeequality and avoidance of discrimination
A thenationandEuropeanommunityirectionsnemploymeras well as
A theEuropeanommunityegulatioan information and

6. Finally, huthorizéhe Coordinator of the Projeghdertake argommunicatiorquiredbetween thelost Organisatil
research team and RPF, rdiatked curre®roposand the respective Projaatase it receives fundingRiRim

7. If any of the aforementioned clauses become invalid before tiué €naprasent propasal theignaturef the releval
project contra®PFRwillbe immediately informed about the cause of change and thieickite change occurred.

Signature of

Host Organisation HostOrganisatiorseal

Identity Card Numk

Date




A2.2.1PARTNER PROFILE

(For each Partner use a separate A2:Maaimum 4 Partners)

Organisation Name The Board of Trustees of the University of lllinois

OrganisatiorCategory

(According tbe eligible categories of DESOS The Research Organisation
category chosen byCGmganisatishould be trgamefor
all the project proposalsmitted undeESM2008.

Address c/o OSPRA, 1901 S. First Street, Suite A, Champaign
Postal Code 6182607406 District lllinois, USA
Telephone 2173332187 Facsimile | 2172396830
E-mail Address gcoaward@uillinois.edu Website http:/iwww.illinois.edu

Organi sationds L e|WalterK.Knorr

Title Mr. Position Comptroller

YEAR 2005 2006 2007
R oAt (EUr0)  gesamegani 4 424,255,372 424,115,238 427,924,761
Technological Development and Innovation for the equive
Number for Employees 28,323 28,578 29,240
AnnualTurnove(Eurg

(Applicable only for Enterprises)

Istheorganisatiomegisteredn the VAT NO VAT Registration Numbg
register? (YES / NO) (ifapplicab)e

PARTNER 1 PARTICIPATING PERSONNEL

New/ Currentlob
Name Field of Scientific Expertise Position Gender
Th. Dunning Computational Chemisti CURRENT Male
J. Towns Systems Infrastructureg CURRENT Male
R. Nandkumar User Support and Trainil CURRENT Female
D. Cox Visualization CURRENT Female
N. R. Aluru Mechanical Eng. CURRENT Male

-Please Select- -

-Please Select- -

-Please Select- -

-Please Select- -

-Please Select- -




DECLARATIODFPARTNER ORGANISATION LERERIRESENTATIVE

The Managemenbaforganisatidmes been informed the content of theesenproposal and $agreed to particip:
abiding by the terms and conditions desctibe@/ank Programme foResear ch Promoti o
Programme for Reseah, Technol ogi cal De v el bythentermd anchconditionicatead ithes
Califor Proposats the relevant Specific Action

The information included in the present proposal is ergpararad the project has prdyibesn implemented or rece
funding from any other source.

Finally, | authorize the Coordinator of the Project to undertake any communication reguitrdabisaimemd RPF
related to the current Proposal and the respective Praécteoenas funding from RPF.

Signature o}

Partnerds Leg Organi saiti ol

Identity Card Numk

Date




A2.2.2PARTNER PROFILE

(For each Partner use a separate A2:Maaimum 4 Partners)

Organisation Name

Forschungszentruiich GmbH

OrganisatiorCategory

(According tbe eligible categories of DESO8 The
category chosen byCGmganisatishould be trgamefor
all the project proposalsmitted undeESM2008.

Research Organisation

Address LeoBrandStrdie
Postal Code 52428 District Jilich
Telephone Facsimile

E-mail Address

Website | http:/fzjuelich.de

Organi sationds Le

Hartmut Fischer and Thomas Lippert

Title Dr. / Prof. Dr. Dr. Position
YEAR 2005 2006 2007
RTD Expenditure (Euro)
(This includes the Organi g 272.1M 276.4M 281.5M
Technological Development and Innovation for the equive
Number for Employees 4264 4377 4399
AnnualTurnove(Eurg
(Applicable only for Enterprises)
Istheorganisatiomegisteredn the VAT YES VAT Registration Numbe DE 122624631

register? (YES / NO)

(ifapplicab)e

PARTNER 2 PARTICIPATING PERSONNEL

New/ Currentiob
Name Field of Scientific Expertise Position Gender
Th. Lippert Supercomputing CURRENT Male
F. Wolf Performance Analysis CURRENT Male
N. Attig User Support CURRENT Male
N.Eicker Cluster Computing CURRENT Male
W.Homberg Cell/BE System Administr, CURRENT Male
A. Schiller Cell/BE Application Engin CURRENT Female
-Please Select- -
-Please Select- -
-Please Select- -
-Please Select- -




DECLARATIODFPARTNER ORGANISATION LERERIRESENTATIVE

The Managemenbaforganisatidmes been informed the content of theesenproposal and $agreed to particip:
abiding by the terms and conditions desctibe@/ank Programme foResear ch Promoti o
Programme for Reseah, Technol ogi cal De v el bythentermd anchconditionicatead ithes
Califor Proposats the relevant Specific Action

The information included in the present proposal is ergpararad the project has prdyibesn implemented or rece
funding from any other source.

Finally, | authorize the Coordinator of the Project to undertake any communication reguitrdabisaimemd RPF
related to the current Proposal and the respective Praécteoenas funding from RPF.

Signature o}

Partnerds Leg Organi saiti ol

Identity Card Numk

Date




A2.2.3PARTNER PROFILE

(For each Partner use a separate A2:Maaimum 4 Partners)

Organisation Name

University of Cyprus

OrganisatiorCategory
(According tbe eligible categories of DESO8 The

category chosen byCGmganisatishould be trgamefor
all the project proposalsmitted undeESM2008.

Research Organisation

Address

Kallipoleos &5, P.O. Box 20537

Postal Code 1768 District Nicosia
Telephone 22894000 Facsimile | 22894472
E-mail Address adevis@ucy.ac.cy Website | http:/ivww.ucy.ac.cy
Organi sati onds L e|Evis Droushiotis
Title Mr Position University Officer
YEAR 2005 2006 2007
RTD Expenditure (EUM0) @ cewog an < 3008857 4239456 5653208
Technological Development and Innovation for the equivg
Number for Employees 793 877 883
AnnualTurnove(Eurg
(Applicable only for Enterprises)
T R ves | VATRegitaiontumi  ggo0israw
PARTNER 3 PARTICIPATING PERSONNEL
New/ Currentlob
Name Field of Scientific Expertise Position Gender
C. Alexandrou Strong Interaction Physi CURRENT Female
G. Archontis Biophysics CURRENT Male
H. Panagopoulos Elementary PartiPleyscs CURRENT Male
S. Skourtis Biophysics CURRENT Male
P. Evripidou HPCComputing CURRENT Male
P. Trancoso Computer Architectureg CURRENT Male
V. Promponas Bioinformatics CURRENT Male
T. Korzec Strong Interaction Physi CURRENT Male
F. Stylianou Elementary PartiPleysics CURRENT Male
Ph. Tamamis Biophysics CURRENT Male




DECLARATIODFPARTNER ORGANISATION LERERIRESENTATIVE

The Managemenbaforganisatidmes been informed the content of theesenproposal and $agreed to particip:
abiding by the terms and conditions desctibe@/ank Programme foResear ch Promoti o
Programme for Reseah, Technol ogi cal De v el bythentermd anchconditionicatead ithes
Califor Proposats the relevant Specific Action

The information included in the present proposal is ergpararad the project pasviously been implemented or re
funding from any other source.

Finally, | authorize the Coordinator of the Project to undertake any communication reguitrdabisaimemd RPF
related to the current Proposal and the respectivin Regjedt receives funding from RPF.

Signature o}

Partnerds Leg Organi saiti ol

Identity Card Numk

Date




A2.2.4APARTNER PROFILE

(For each Partner use a separate A2:Maaimum 4 Partners)

Organisation Name

SESAME

OrganisatiorCategory

(According tbe eligible categories of DESO8 The
category chosen byCGmganisatishould be trgamefor
all the project proposalsmitted undeESM2008.

Research Organisation

Address Allan, Jordan, P.O. Box 7
Postal Code 19252 District Al Salt
Telephone +9625351136Ext. 203 Facsimile | +96253511243
E-mail Address sonia@sesame.org.jo Website | http:/6esame.org.jo
Organi sati onds L e|Dr. Khaled Toukan
Title Prof. Position Director
YEAR 2005 2006 2007
RTD Expenditure (Euro
(Thi s pi ncl u d(e S 2 he Organi g 800,000 9001000 1130(),000
Technological Development and Innovation for the equive
Number for Employees 7 16 22
AnnualTurnove(Eurg
(Applicable only for Enterprises)
Istheorganisatiomegisteredn the VAT NO VAT Registration Numbg
register? (YES / NO) (ifapplicab)e
PARTNER 4 PARTICIPATING PERSONNEL
New/ Currentlob
Name Field of Scientific Expertise Position Gender
H. Hoorani ExperimentBiarticle Physic CURRENT Male
W. Salah Beamline Physics CURRENT Male
A. Aladwan ComputeBystems CURRENT Male

-Please Select- -

-Please Select- -

-Please Select- -

-Please Select- -

-Please Select- -

-Please Select- -

-Please Select- -




DECLARATIODFPARTNER ORGANISATION LERERIRESENTATIVE

The Managemenbaforganisatidmes been informed the content of theesenproposal and $agreed to particip:
abiding by the terms and conditions desctibe@/ank Programme foResear ch Promoti o
Programme for Reseah, Technol ogi cal De v el bythentermd anchconditionicatead ithes
Califor Proposats the relevant Specific Action

The information included in the present proposal is ergpararad the project has prdyibesn implemented or rece
funding from any other source.

Finally, | authorize the Coordinator of the Project to undertake any communication reguitrdabisaimemd RPF
related to the current Proposal and the respective Praécteoenas funding from RPF.

Signature o}

Partnerds Leg Organi saiti ol

Identity Card Numk

Date




A3 COORDINATOR PROFILE

Name C. Victor Jongeneel

Title Prof. Position VicePresident for Research
Address / Town Guy Ourisson Building, Athalassa Campus, P.O. Box 27456, Nicosia
Postal Code 1645 Country Cyprus

E-mail Address c.v.jongeneel@cyi.ac.cy

Telephone +35722406516 Facsimile +357 22406521

COORDI NATORG6S DECLARATI ON

I, the undersigned, as the Coordinator of the Project, hereby declare the following:

1. The management of the participagiagisatierha been informexandhas approved the content optiesenproposal
and hacommitted to support the project in case it receives funding from RPF.

2. The existing infrastructare equi pment t hat wi || be obtained
organisatiaris adequate for the successful completion of the project.

3. My proposed commitment and time effort will be respected in case the proposal receives funding from RPF

The information included in the present proposal is erparammdha project has previously been implemented or
funding from any other source.

Signature of the Coordinatc

Identity Card Numb

Date




da. PROJECT ABSTRACT

Provide an abstract of the p{Mesimun2 pages).

The Cylera project aims at creating a research facility inclugiagarhayice computing (HPC) infrastructure supporting
cuttingedgescientific applications, with associated user support and computational science research and training pre
CyTera facility will be thst filPGacility at muRflops levél Cyprus, serving the neetiseo€yprus InstituBy)and its
partners for frontier research applications in many fields of great scientific and/or sotietdl prgpodtice .initial

funding for the infrastructure of the CompataibBcience and Technology Research Center (CSTRC).

The pricipal components of thd €a project are as follows:

1 To set up a TH&rHPC facility based on multiple core architecture with scalable design of peak performance of abo
Tflops and 100 Thytes of storage.

9 To provide computational and data resources, and associated user support, for the Cyl research thrusts, and the
activities of its partner institutions. This will notably include applications in Climate Modeling, simaiations of Desal
Syster, Digital Cultural Heritage, Computational Physics and Biology as well as basic research in Computational
The system will be designed to allow the range of applications described in this proposal and accommodate addit
applications in theufat according to user demands and peer review process.

1 To develop research activities in Scientific Computing, devoted botimterttienaldosgplications and to basic
research interfacing with Computer Science, thus creating local expestigedturesy multithreading and other
specialized programming, all targeted to applications. New architectural solutions will be investigated imetuding Gl
acceleratdrased designs, which reduce the power and cooling regyhiteroffatg much higher performance at the
cost of greater programming complexity. Parallel programming environments and software tools to facilitate the d
scalable parallel applications will be given particular attentioncenecehipanwitlindreds of simple cores on the

chip, have been shown to be attractive for a number of technical computing applications.

The Cyf'era unit will be developed by the Cyl team and its partners: the National Center of Supercomputing Applica
(NCSAin the US, thdidh Supercomputing Ced&&3 (n Germany, the University of Cy@¥safid the Synchrotron

light for Experimental SciencApplctations in the Middle E&SAMJprojecin Jordan. It will be embedded in the
general development plans of thhatyoresee future expansidiiel scaleelevating the CSTREa regional centar f

the Eastern Mediterranean in the context of the Partnership for Advanced ComBRRIiAQ s topopied by the EU.

Cyl has formed a strategic partnership with NCSA for the design, planningaaod oh@IgifRraL formalized by a

Collaboration Agreement signed in 2007. This planning includes the sustainable operation and futurelexpansion of

! For the definitisee eg: A sustainable High Performance Computing Ecosyspenar Euherts, K. KoskipFano
(HPC in Europe Taskforce)



http://www.ncsa.edu/
http://www.fz-juelich.de/jsc/en
http://www.ucy.ac.cy/
http://www.sesame.org.jo/
http://www.prace-project.eu/

facility beyond the four year period of the project, with a focus on developing gmemesolbdaimgtand related
infrastructure needs, as detailed in the CSTRC Enterprise Plan.

The present proposal describes the objectives, resource requirements, and organizationalisaugmfdindefooue
project. Gyera and CSTRC vdldeveloped against the backdrop of the evolving computing environment within the E
Union (EU), in which CSTRC is already strongly integrated being the Cyprus feBrieCS&h¢igeation of CSTRC in

the European and regional scientific communities is evidenced by the selection of peetagysogchet @ythe

objective of continuous regional networking activities, supported by the European-DdreOisthooud@Ghe
LinkSCEEKLinking Scientific Computing in Europe and the Eastern Mediterranean) Support Action.

The CyTera project will boost the development of CSTRC in terms of HPC infrastructure, related expertise and asst
research thets. This will considerably strengthen ongoing research collaborations of Cyl both with its partners in thi
and with other leading institutions, such as the Centre de recherche et de restauration des QRBMEfde France (
Digital Heritage, the Massachusetts Institute of Tethiiologgnergy, environment and water, and the Max Planck
Institute at MaiddRiMaing for Climate Modeling. As a result, the facility will acquire the desired level of excellence b
Cyprus a computational infrastructure and expertise with a regional presence that can integrate with th@sein the U
Wesern Europe.


http://www.prace-project.eu/
http://www.linksceem.eu/
http://www.c2rmf.fr/
http://web.mit.edu/
http://www.mpch-mainz.mpg.de/

d5.PROJECT OBJECTIVES

Describe th@bjectiveggeneral, scientific, technologictlgorojectspecifyinthe expected results measurable fordustify the
p r o jcampdtildilisy with the objectives of the Progra®@peeifidattion under whichphaposal is submit{@dtbximun2 pages

We propose a high performance computing (HPC) facility that will provide unprecedented regional resources for in
scientific applications and for carrying out researchaiiooatmmputer science. It includes associated educational anc
training programs and management procedures based on the vast ekiagidisal @¢hter for Supercomputing

ApplicationfR1] and th#ilich Supercomputing CER#E The key project objectives are:

1. Todesign and maintaleadinddPC facility supporting advanced computational & data resourceshfiitp/sirca 20
peak performance andnitial00 TBytes of data stor&gadual expansion telPBytes (according to needs) is

foreseen in the second part of this prejeatiembby internal resources and other grants.

2. To work in cooperation and synergy wisluéization unthat will be developed to meet the needs of Cyl and its
partners, particularly in the areas of atmospheric and climate studies and Digital Cultural Heritage abialetjyas in stri
when SESAME begins operation in this field, i.e. durind tzdf ef¢ba project.

3. To plan for sustainable operation and future expansion of the facility beyond the penidth &f thiziprofect
developing green solutions to power, cooling and related infrastraswrelhagdstiating a caoltdive cyber
infrastructure with NCSA providing the needed expertise for enabling research and learning.

4. To develop basic research activities at the interface of cosgematomad computer science; in areas such as
multicore programming, emgugiggamming models and languageterator technologeeg. GPUS, CéEand
FPGAsvhere UCY has expertisehniques for datensive computing and the ugsudlization as a reskdool in

various fields. Earlthimproject, the asat&iexpertise will be an asset for the design of the infrastructure, taking into
account the expected application portfolio.

5. To provide the appropriate computational resources and user support for the research thrusts of Cyl and its par
institutiongn particulacomputationadsources will be provideafararch applicats in thematic areatheEnergy,
Environment and Water Research Center (EENREenvironnedrsciencanddigital cultural heritagéhfecience

and TechnologyArchaeology Research Center (SB8REN aactive fields of research of partner institutions.
6. To conduct related research in these scientific areas with the following objectives:

-Visualization: In collabion with STAR€search related to Cultdesitage (CH), such as visualization -ofamaeatalated
to 3D CH models, management of large 3D datasets, simulation and predictive modeling, architecture of buildings

acquisition technigues and processing, conservation issues.

- ClimatéMocbling In collaboration with EEWRC, to apply a nestiditgdmiea model system focused on the

Mediterranean region, to study atmospheric ¢halimatsyinteractions and anthropogenic influences.

- Study of AdvanceglsBlination MateBgistems:dlstudythe fundamental phy&sgegertaining to two methods of

purifying seawater: Reverse Osmosis (RO) membrane separation and Thermal Desalination


http://www.ncsa.uiuc.edu/
http://www.ncsa.uiuc.edu/
http://www.ncsa.uiuc.edu/
http://www.fz-juelich.de/jsc/en

>

>

N

- Lattice QCDIo onduct large scale computdtiotisestudyofhadron structure udattice Quantunhi@modynamics
(QCDwvith two types of fermion discretization schemes; tasrattatans 81J(N)atticegauge theories.

- BioinformaticBo develop an efficient parallelization of a modified version of the CASTmlstodthof protein
sequenceand teestablisimirroring of major biological datab@kesunit wihlusbecome a source of biological data, in
connection with the development of the Cyl biology research center. Local access to unprgodssaat datdesacki

for many | ife science researchers, which wil!/l be ov

- BiophysicT:o performtomialetail molecular dynamics simulationscamhigléructure calculations to examities 1)
effect oflectrolytesn the folding ast@bility of théhelix; 2bhe inhibition of the complement system, the first line of defen
against foreign pathogens)dpeptide compstatin atide3)hotophysidstioe electremansfer proteinyptochrome

- Analysis of SBSIE dat&o assess the needs for data processing and stor8&SaMIER 3Joeamlines during their
first two years of operation; to prepare and carry out the said data processing, by adapting, admleiskeniivtg, and

relevant data analysis softasveell as tools for data interpretation, presentation and visualization.

Other applications will be included as they develop in the Cyl resgarphrtigeladseveral propgsaigorward in the
Stategic Infrastruct@adl plan to makeseofthe CyTera resources; these concern the fields of Performance evaluation
metrology assisted fabrication of solar cells (@RiMSMaNned Automatic Underwater VENRAEIEEE).

7. To crete an educatidrenvironment takamtyantage of HR@plicatioria science, engineering and technology that

willrecruitstimulateeducate and retrain faculty, staff and students. A focus will be the development of training and e
activities in synexgigh the user support essential to harness the capabilities of the proposed HPC facilitprintensive f
training to users through a series of training workshops will be provided. This will originally be builihdn the educatio
training online gl developed by NCSA and JSC and the local expertise oivll@Iddesprogramming techniques

for parallel computers and algorithmic strategies for large numbers of cores. A key target will be the detelopment ¢
program on computaiatience in collaboration with the University of lllinois that will attract talented students from C

the region. JSCb6s active participation in such a pr
8. Todisseminatethd oj ect s outcome, enhance its invGymusaéndthd t y

regionDissemination activities will include publication of scientific results indeautimpyésamatiatmajor
international confereras institutions; organization of local workshops arjditcthd©M) the relevant research areas
involving scientists in the regiommunication of relevant results to policy makers and the gesredahdublop of a

users communitytfor development of CSTRC as a regionahfagilitied into the European HPC environment
9. To create the foundation necessary for joining European activities in the advancement of computational science

engineering. prarticulagsa partner iRRACHR4]within theinkSCEENR5]Support Action and in the framework of other
European projects, sucBlAXIRR6] formirroring biological databafegake advantage of partnerships with European
and US leaders to develop a regional leadership role in computational sciencew@iizitegitenstoaggic position of

Cyprus as a gateway between Europe aridliind& i


http://www.sesame.org.jo/
http://www.prace-project.eu/
http://www.linksceem.eu/
http://www.elixir-europe.org/

db. EXISTING KNOWLEFROJECT INNOVATION

d®.1 Existing KnowledgeStateof-the-art

Explain theational®ehindheproposegrojectvith reference to the custaeof-the-art(Maximun2 pages).

Computatigoased science aeghnology, especially as realized on supercomputeviaptajesia a broad range of
research, engineering, education and commercial eQdeattoegpast several years, simulation and computing has
emerged as the third pillar of modern dtisriberefore a major issue for research, innovation and edbgptic that

and the &stern Mediterranean region exb#at shortage of HPC resources. Tmgaagnificant fact, in the latest

edition of tHEOP500st R7], only one of these HPC cenftwrated in the Eastern Mediterranean, amojustibiglto

of the global computer resources. In Cyprus the onlg@wailddlnadsources are a few clusters with at most a few
tens of nodeA.significant effort is therefore clearly necessary in order for the Cypriot HPC infrastructure to achieve |
standards and to prolédelingesource® the regidoth for basic research and academic exeaslisattafor applied
researi, technological inn@ratind economic competitiveness.

Currenthhe international HPC community is riding a wave of technology advancement of all components of HPC ar
resourced he increase in resources is reflected in projectBA&EasiPCS (URY, Blue Watef®JS) R9, Earth
Simulatadapan)}1Q ,DEISAR1] (EU)and PRACEU)R4. While many of these systems are primarily commodity
clusters, there is a resurgence in specialized systems (SMPs, MPPs and vector systems) to satisfy the growing del

increasing challeng@% of th@p 50 machines from the TOP500 are such sygsteansstream HPC systems increase

their capacity, several issues have become increasingly evident, most notably the power and cooling redairements
support the systems. In addition, tilme feiae of the processor continues to shrink and is approaching a level that expt
guantum effec@oupled witireater heat dissipation, this exacerbates the power and cooling issues. Currently, comp
vendors have largely opted for produdhsgrmchips, with severatdatured cores on the chip, that provide the computin

capabilities needed by many mainstream applications.

Grand challenge applications (such as Numerical Quantum Field Theory) turned into a motor of gragress in exploit
opportunities of low cost hardware for scientific computing: simulations with CPU requiféfteatiadppportd 10

operations¢ethe recent milestopaper [R]Rare in the domain of capability computing, where new architestural solut
and other accelerdiased designs must be pursued, which reduce the power and cooling needs while offering much

performance than mainstream capacity computing architectures, but attee pagjrahgreng complexity. [R13

NCSA has arehg history of evaluation of a variety of accelerator technologies including |BNOG&R USP&#ds

recently deployed a substantial GPU clusteNwiDiA6Tesla S1QRA4] GPU units. JSC is leading, within PRACE, the
development of clusters based on the Cell/BE processor and FPGAS, and it is collaborating with scientists at the U
Wuppertal to build GPU based clusters. These are also vibrant acbestd @sea project (0308/09) funded by the
Cyprus Research Promotiomdration (RPF) will suppart O6 Cai s, i nternational fel!l

codedor graphic cards thdt help create links with this project, leveragingedessguprtise for the development of this

research direction.


http://www.top500.org/
http://www.highproductivity.org/
http://www.ncsa.uiuc.edu/BlueWaters/
http://www.jamstec.go.jp/esc/index.en.html
http://www.jamstec.go.jp/esc/index.en.html
http://www.jamstec.go.jp/esc/index.en.html
http://www.deisa.eu/
http://www.nvidia.com/object/product_tesla_s1070_us.html
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It is clearly apparent that HPC resources are indispensable for research in all the fields of applicatian thi are envis

project, some of which have outstanding societ8peqiféadlly the staf¢heart in these fields is as follows:

1 Visualizatiofiraditionally visualization has been integrated in research projects related to specific fields with the lin
validating the final result. The current propesaliselaization to a rdidgtiiplinary approach where researchers will work
in close collaboration with other experts in order to define a new methodwaltigy as\dseskearch tool for cultural
heritag@nd climate chgm

fClimate Modeling:kapogenic influences of trace gases aud jparticles in the atmosphere on clouds, climate, and

humarandecosystem health are oftggecietal interest. Tluenerical modelling sy$Rbd that will be ussdully

developed and will be applied to the Mediterraneamicyisrclassifiedeaslimate change "hot spot".

Advanced Ddsmation Material Systenisn@tical simulation of flow in nanopores and multiphase flieeenidyonly
starting to catch up wit h aMCSAas prqvided thefieshatomibtic éxplanatican Ofi
the fast water transport through carbon naRdig§besg§ nd Geor gi adi sd& gr oslipoutdayw el o
condition implementdfiiti’] repoihga multphase version obviating the difficulties with direct numerical simulations ¢
multiphase flo{®1§.

fLattice QCRarge scale simulations have now reached the stage where ab initio batindatmopefties can be
done with high precisiajor lattice groups in the US, Europe and Japan are currently performing large scale simul:
the fastest supercomputerg.[R@riot researchers are internationally reputed for theingtmstridigs of hadron
structure [RRBut had to rely on external computer rekoUuiEdSThe CGil'era facility will play a cruciahpeviding

an HPC facility capable of simulating relativistic quantum physics from first principles.

i Bioinformis: Life science is increasinghgiilaea. However most biologists have access to large datasets only throug
preconfigured interfaces developed at major centerssNEBIARH] or te EBl [R22. Given the network connectivity
standard of Cyprus, they would greatly benefit from a local mirror repository on which to apply new methods and |
will be made possible within the framework -Gettzep@yject and future network infrastructure developments

{ Biophysics: Detaileehtdim simulatioasenot feasible on the clusters currently available at UCY. Despite numerous
experimental studies, no detailed theoretical and computationst stuidipaiexrig effectdhe mechanism of the
lightdependent signalling function of cryptochromes is largely unknown. The proposed infrasastidsefitiibenable
Uhelixcoil transitioR23 and perform electron transfer calculations

1 SESMEdata analysiSynchrotrefight has become a tool of crucial importance in many scientific fields, such as mol
biology, medical research, condensed matter physics, material science, nanotechnology, archaeology, etc. SES/
developing a high performance third genghatsouicehichwill be the first synchrotron facility in theHmgergr
the associated needs for data analysis, data storage and data archiving have yet to be catered for. ThesRepublic
a SESAME member state, has made the conorsenentliese ne¢R24 through the development of the CSTRC
facility. The funding ofGif@erasystem and the implementation of the synchrotron related activitethiaguaject
(see Task 5.)1tllbe a major stéprwardh thsdirection.


http://www.atmos-chem-phys.net/special_issue22.html
http://www.ncbi.nlm.nih.gov/
http://www.ebi.ac.uk/

d®.2. Project Innovation

TheProject Innovation levedfers to the new knowledge, which will be produced by the implementation of the project, as well
innovation level of the rededislain why the proposed project relates to a cutéerezlggical and/or scientific field and its potential
contribution to high quality res@destimun? pages).

The start up of a HPC facility in Cyprus, as proposed here, will employ a general purpose machine baded on curi
theart technologynd will attract critical professional experience and expertise to Cyprus and provide resources for tl
of innovative research. At the same time it will pave the way for innovative research in the next generaition of HPC
line with develments in Europe, the US and elsewhere.
Theproposed infrastructure, and the plans for its future development (see section A13), are pioneering activities for
Being proposed in a region where computational science is just emergindheHadktyigmotihhe assembled
consortium ensure that the computing power provided will be fully utilized by the sciehti¥itt bongrivaiityng and
educational activities as part of enabling users to take advantage of the proposdidsrtastredito provide
significant computational power fanteR&lve applications such as climate change, biosciences and high energy phys
the next four years, and also to develop its own research portfolomanedienedbecompational science and
technology. Given the founding partnership with NCSA-ferthddealppment of CSTRC [R25], and NCSA and JSC a:
partners in this project ensures the creation of an infrastructure of the highest level of excellentes The com3@rtau s |
and the stature of the scientific leaders guarantee that research carried out will be at the forefron¢ldfstheir respectiv
1 Scientific ComputiiBjudie®f alternative programming models and how they affect both programmability and
performance, as welbaslies of existing and future architectures thets®/to accelerate the parallel execution of
the applications will be undertaken. Using Cell/BE and GPUs for scientific applications is an exciting new pros
bring orders of magnitude increases in performance. Of particular nateNC®a withkthe providers of the NAMD
molecular dynamics (MD) simulation software to densstoptbat makes excellent use of&H)Is Lattice QCD
codes are being implement&PgR27] an@ell/BER28] machines developed by the JSC groups participating in

this project. Technigues making use of these acceleratorsgaemezalizteid, however WG iactive contributor in
thisresearch direction. Of interest poajhesed research activities on water desalinbtaphgsids is the

development of MD codes on these architectures. This will assist in mstaadinly tnedpractical applicability of
these technologies and provide additional knowledge and understanding regarding algorithms, applications de

(compilers, tools, etc.) and performancesifdrggplications for these architectures.

1 Visalization: Many unresolved issues affecting research on Virtual Reality and 3D modelingtapglications to C
Heritage- such as reliability of 3D reconstructions, management of large visualizatiassibiligetsndacc

perception issuewillbe addressed by this research task.

1 Climate Modelinhe EEWRC is developing a quantitative numerical method to predict the adresotahysical
properties and interactions with clouds, relevant for air quality and climate assessments. The method will be a
limited area model, nested inatal glimate model. The limited area model domain encompasses the eastern

Mediterranean, including part of North Africa and the Middle East. The research is associated with an outreact


http://www.ks.uiuc.edu/Research/vmd/cuda/
http://arxiv.org/abs/hep-lat/0611022
http://adsabs.harvard.edu/abs/2008arXiv0810.1559B

make model infrastructure, data analysis tools amdsganctiaesults available to researchers and policy makers ir

the region.

1 Advanced Desalination Material Systems: The increasing demands on a decreasing and degraded fresh watel
necessitate the improvement of traditional methods and mesatiaktifor. &Several innovations are envisioned: we
will develop advanced force fields that can be used in molecular dynamics (MD) simulations which will be couy
Continuum Mechanics (CM) simulations. MD simulations on large systems veilppyewdd ineights into key
physical phenomena governing water desalination. Rather than following thekdtis9r@ppr(adh, we are
proposing a more systematic attack exploiting HPC to couple seamlessly quantum mechanical, MD, and CM r
schemes on an unprecedented scale in order to optimize or help synthesize de novo materials integrated in de
methods. Developing this unique capability will position the Cyl strategically to lead research initiatives focusin
desalination séawater. Besides the tremendous intellectual appeal of de novo synthesis of material systems, tt

importance of novel desalination methods for Cyprus cannot be overstated.

1 Lattice QCLFor the first time, Cypriot researchers will be dblentsiparlations of fully relativistic quantum
fluctuations on the femtoscale. As a spinoff, we expect to acquire local expertise in the implementation of adve
simulation algorithms for quantum field theory and the impsocénaggardhms, efgr,the production of dynamical
gauge configurations and quark propagdtoositribute computational resources like our other collaborators in, e.(
European Twisted Mass CollaboEaIieD) (R29]. It will enable to extend work to other areas like simulations of gel
SU(N) gauge theories yielding potentially interesting results that can be compared to those that will be emergir
at CERN. A novel direction for our group todpedévehis project is research in using GPUs and other accelerato
for lattice QCD.

1 Bioinformatics: In order to perform their research, bioinformaticiandokedeaacessnts of dianloadeadt
presentrom their respective repositoesope [R21, R2Phe limited local network bandwidth available makes it ve
difficult to obtain and update the relevant data, and thus to prrétitynrbsgdarch in bioinformatlosal mirroring
repository would be highly beneficial tostredehay also need targeted user support for developing codes for HP(

theCyTerafacility will addresbothese issues.

1 Biophysicénnovative applicatitimat will be enabled aratalin simulations on the effect of electrolytes on the folding

and stability of tbéelix, a fundamental protein structural motif and the first computational study of cryptochrome

1 SESAME data analy$ise facilityilprovidhe SESAME beamlines with the required data analysis capacity. This
would notably concapplications in the field of biology where using soft -aagkhamd gan study macromolecules,
proteins, enmes and polymers as well #se areaf archaeologyhich is very important for the region where
SESAME is locatéitheassociated capacity building wilkatiemdinthisto other scientific fields and serve as a
steppingtone for the contribution of the future TEARR30machie to the processing of SESAME data, when the

synchrotron facility is fully operational


http://www-zeuthen.desy.de/~kjansen/etmc/

do 7ADDED VALUE AND BENBET NATIONAL LEVEL

Describéheadded value and benefit expected to emerge from the project implementation (e.g. financial, social benefit, persy
technological implementatioraet@tional lev@laximun2 pages).

The creation of a HPC facility in Cyprus with partnansl NESAworld leaders in HPC, will have multiple benefits both fi
the local scientific community as well as for research and innovation in all associated sectors of aciwipyaadhe islar
brings to Cyprus expertise in HPC and commdimmasind engineering at the highest international level, and connec
CSTRC and the Cypriot computational science community to pioneering activities both in the US and Europe.

The benefits to the scientific community are apparent, be it dabt trahabeess to HPC will enable research that cann
currently be carried out using Cypriot resources, such as climate studies and Lattice QCD, resulting inandhcrease
scientific resuftemtheseresearch activitesd many otlsedndeed the provision of HPC resourcedaechigisearch

teams will immediately contribute to the research capacity of the Cypriot scientific community, both through basic r
notably in fields with obvious societal importance suchasddimgteaind through applied researchyeatgrfor
desalination andmmduction of electricity as plannedCi8RBSWR31] projedtertain fields of application will contribute
in both respects, iftstance in the area of digital cultural heritage, that will benefit research and education in the field
humanities on the one hand, and bring added value to the tourism industry on the other.

Researclin scientific computiimgaddition to deliverawyilts (e.g. in the field of GPU computing), will bring benefits in ter
of added expertis¢itecomputational science communities; thanksotdeisgege collaborations and to the related training
and outreach, these will percolate to the lmieatiéc sommunity, providing solutions to computational challenges, raisi
small users to higher lesmetsecruiting novice users and new fields to the use of HPC. Furthermore HPC is known to
highly trained work force, and basic reseaaticaphave a particularly significant impact in this respect, e.g. through
expertise in parallel programiiigyill benefit the Cypriot scientific community, including the private and/or industrial
through the fact that talented youngdstcigith high level education in HPC will have a very positive impact on various

sectors of relevance to the Cypriot economy.

The research activitiethe basic scienegh contribute to the advancement of knowledge in fundamental fields such as
clim&e research, high energy physagshysics, etc., bringing enhanced visibility to Cypriot research teams, notably at
UCY.

Applied research thrusts enabled through the present proposal will deliver results in their respectiva fiedds, with img
advancement of scientific research, and also on technological innovation and economic competitiveness (e.g. in bi

or in materials research for renewable energy, as in the CRAIST Axsed AroEosal

In addition, the presencelar@ HPC facilifiR30] such as -Tgrawill act as a powerful magnet for attracting new talent tc
the Cypriot computational science and engineering community, both through scientific collaborations, ¢fhat will inclu
high level researchers from partner institutions, and through the opportunities for recruitment broughtdy the reseatr
enabled by tiiger2 machine. The latter will concern both experienced researchers, that will bring crilndal expertise tc

island, and young researchers (graduate studentslactbgellowgarticularfyom the region. In both cases the HPC


http://eewrc.cyi.ac.cy/?q=node/4

capacity will greatly facilitate the access to competitive funds to support the peotidgtidanssigh the Eyrean
mobility progranméarie Curie FellowsHiRi2).

The involvement of NCSA and JSC, leading US and European computational centers, ensures that transfer of exp:
Cyprus isignificant, immediate and cost effective. Moreover these partnerships will give CSTRC and the Cypriot sc
community access to resources (software, management tools, etc.) of the highest standards, as well as access to ¢
most powerful HRCIlities worldwide. Collaboration with technical personnel from these centers will help ensure an
choice of infrastructure and also assist in the installation and benchmarking process. NCSA has already conductec
survey for the assessirof computational needs of local scigetRE) to be taken into consideration in the design of

the facility. Training programs and educational material already developed by NCSA and JSC will be used to train
researchers in using thastrficture. Targeted user support will also be developed with the help of the corresponding
NCSA and JSC to help local researchers obtain good performance for their applications. For all of these reasons,
importantly, the partnershipN&CA and JSC will increase the attractiveness of the local facility and help to draw tale

Cyprus and the region.

The participation of SESAME in the present project will reinforce the link that was already established wyth CSTRC
thraugh the.inkSCEERrojecfR5] It will thus facilitate the access of Cypriot researchers to the synchabicinisacility,
considerable significance for the Cyl anesB&¥h groups involved in tHei@groject, in particular for the archaeology
related activities of STARRCthe biologists at @Y at the future Cyprus Institute biology center.

The educational activities will benefit Cypriot HPC users; the associated deliverables gvidinhe imaiomguivoal
science and engineeriageld on the transfer of expertise from NCSAwitll thedocal input of URCining activities in
computational science will be a strong component of the development of CSTRC. It is kgiviny tinstglduoreahe
latest trends in hardware innovation and programs in computational scienétheaimgatapeiting resources are very
attractive to talented studéhtsse efforts must be complemented by outreach activities iredhdeataraizess of
computatidmased science and technology and favor e dfudictive communities of.users

Together with the outreach activities, they will also catalyze the creation of additional research collatdthtons in Cy
regiongcontribute to the buitdof the user communities and lead to further development bggamul tijesthe

expansion of the CSTRC collaborative network andprendugidhancement of expertise of its user community will be
essential for thewetlopment of thierl machindorwhich CSTRC will take a regional Bdstéitarranean dimension.

More generally for every aspect of the development of a,HiR@rfgaliticular for human resources at evegttydevel

Tier2 system will bestpping stone to Tierl level Thigs the main goal of theNEYBA collaboration and will be a major
resource for Cyprus and the relgimonstrating that a larger scale,-edtiméacility can improve the quality/cost ratio of
the service toetscientific communifgtivéd o t he current fragmentkdsséndeCypp

landscape.


http://ec.europa.eu/research/mariecurieactions/index.htm
http://www.linksceem.eu/

d8. COMPETITIVENESS AT INTERNATIONAL LEVEL

Describehe potential of the proposed Resarch Unit to be actively and competitively involved in research and networking &
European and International(laalimun2 pages).

The funding of this proposal would favor and enhance sustaiaattabllaboration witighlyepuableresearch
institutionsorldwidenotablyhose that appear as partners in the present proposal and others with which Cyl is alread
engaged in cooperation, suCi2BRMMAR33]IPSL{R34]MIT[R35]MPiMainZR36]theSophia Antipolis Found§iR3]

and théJniversity of TorofR38] These partnerships include collaborative research, visits of reseaccgarszatidico

of events, etc., all of which would greatly benefiTiFa2rHRE facility, waignificant impact on science and technology
in Cypruand the regi@s a result tie related transfer of knowledge and expertise, and on the inteditaiohal stan
Cypriot researdResearchers BICYwill add ttheir computational resouandshiswill leado enhanced research output
andconsequentiynternationalsibilityfacilitatingollaborations and participatidhprofects. Increased activities in
computational science will help raise awareness and interest from stuehtrids iof dles region for the Cypriot
computational science and engineering scene. This will not only help create a pool of highly trained pexgiée on the |
but also contribute to the visibility and internationahesisaidine local search groupd/e considéneMareNostrum
[R39Facilityn Spairs a model demonstrating the large pogsibtén many areas of computational sérerheging

thoseaddressed in this project.

All of the research groups involved in this proposal are engaged in international collaborations and/orrEuropean pr
example th€limate Change and Impact Research: the Mediterranean &GNVRQfRMDollaboration and the C8
EuropeamResearciCouncil (ERG)dvanced Grant project for the climatésgmipnex &thendgR41hnd3D
COFORNRA42for the Digital Cultural Heritage; tegdMC [R29] ahdttice Hadron Physics CollabditatiBr) [R43]

for the lattice QCD groiglev6ESAMR3]is in itself an international organization, with a user community ranging over

whole Eastern Mediterranean rdgiaihermore the funding of this project would make possible Cypriot participation in
Europe wide projects, ssdiorainstance ELIXIR for biology dafehgRpifoposed unit would therefore be in a position to
make direct and immediate contributions to these internatipnal\wetljestuture orse®] enhance the position of

CSTRC and its partners fonattenal scientific networking.

The Cyfera project wouttbreovecontribute to the integration of Cyprus into European HPC/computational science s
CSTRC is the coordinator of the EU funded project LinkSCEEM (Linking Scientific Corpiiting EaEerope
Mediterraneajiy4] which began April 2008. LinkSCEEM is carryingteutali& disseminati@nd outreach activities,
aimed in particular at enhancing collaboration in computation based science and technology with reseanch institutic
Eastern Mediterranean couritreagbygontributing to the objectives of the European Neighlioyhddw sativities

include regular meetings and workshops involving HPC users in the region. The LinkSCEEM project has also crea
major players of the European HP((seeln@s JSSARAard CSC$ some of which are partners in the con€eium

of its importaotitcome is the participation of CSTRC as a general partner and the Cypriot representative in the Euro|

initiative PRACIE4. PRACE will addsethe buHdp of petascale computing in Europe and its relations with the rest of th


http://www.c2rmf.fr/
http://www.ipsl.org/
http://web.mit.edu/
http://www.mpch-mainz.mpg.de/mpg/english/index.html
http://www.sophia-antipolis.org/
http://www.utoronto.ca/
http://www.bsc.es/
http://www.circeproject.eu/
http://www.athenaeurope.org/
http://cordis.europa.eu/fetch?CALLER=PROJ_ICT&ACTION=D&DOC=2&CAT=PROJ&QUERY=011e780b3e57:9032:51ae4362&RCN=89256
http://cordis.europa.eu/fetch?CALLER=PROJ_ICT&ACTION=D&DOC=2&CAT=PROJ&QUERY=011e780b3e57:9032:51ae4362&RCN=89256
http://www.jlab.org/~dgr/lhpc/
http://www.sara.nl/index_eng.html
http://www.cscs.ch/

European HPC ecosystarthe near future participation to DEISA [R11] will be explorefiliethét wthovd the sharing
and buildp of expertise at.Cyl

Cleas}, thedeploymeinf aTier2 machine, with the related research activities-apabeipertise in HPC and
computational science woulduwlemwbuildpon the work accomplished within LinkSCEEM, and help transform its regio
networking procestian incubator for concrete research collaborations and educational programs. The project woul
bring great additional leverage to the PRACE membership, by enabling the Cypriot computational science and eng
community to exploit the synetgggbnthe @yer a HPC capacity, that wil/ enhe
and the source of technical expertise and support (for training, benchmarking, etc.) brbhighilbgri?igACHgh

level contribution to the developmieafaditity, and in addition enable it to act asfarpoytaius and the Eastern
Mediterranean region, to the upcoming European computing centers. Clearly the reinforcement of this network of ir
contacts, and in particular the linktmatégstitutions, together with the resources brought by the creafiensof the Cy
HPC systemwillhave a significant effeqiromoting a regional rol€ypriot research in Science and Engineering, and
notablyvillgreatly favor Cypriot partioipat European projects, in particulaF RifiRa4]

From the Eastern Mediterranean perspleetivairéach activities planned within the present project will favor regic
networking, creatafrcommunities of users in the Eastern Mediterranean, in synergy with LinkSCEEM and notably i
to collaboration with SESARJEdIso a LinkSCEEM partner.

As part of the outreach and dissemination activities we are exploring thef possihgite® of the well known

International conferences on supercomputing such as, for ekamplatidhal Conference on Superconi@fing

[R45], théEEE Cluster Computiogference, and #h€M International Conference on Computing. Hiloistiélring

international visibility to the farilityhe associated resetiralstsand also a#ict the interest of the regional scientific

community

The collaboration between SESAME and the Cyprus Institute, brought about by the commitment of Cyprus to serve
computational needs of SESAME, will be a flagship for the regionalG8fieasiomdetd SESAME is building up a
broad user community covering all countries of the Eastern Mediterranean, and the engagement dirsucfinia. commu
about by the funding of this pnejadt clearly be a majorfsteypardor the integratiohCSTRC within the regional

scientific communities, and thus for the regional visibility and attraction of Gypootsetereeample of such a positive
impact is the joint CSIFESAME session on computation related issues within $ighties¢eoch that was organized
during the 7th SESAME users meeting held in Cairo in November 2008, with the participation of Riipintipgr, Head ¢
Servicedivisioratthe European Synchrotron Radiation ES&IR46]


http://cordis.europa.eu/fp7/home_en.html
http://www.ics-conference.org/
http://www.buyya.com/clustercomp
http://www.computingfrontiers.org/2009/
http://www.esrf.eu/

d®. IMPLEMENTATI®GNAN

d9.1.General Description

Describéhe proposedactivities(regarding Management, Physical Facilities, Equipment Infrastructure, Human Resources and
Researchfor the developement of the new Reseafblakinium 5 pages).

The analysis of methodology must be basqutoposetVorkPackages and tisehedule

Any diagranasd figures refering to the methotiwddgyill be followastt to the relationship among the variodadkadesan be
inserted in the main body of the proposal or attAnhegess

This project wildl be i mpl ement ed voasedScienceartd @eclnologyne w o
Research Center. CSTRC is overseen by a ScisatifiC xdmittee (SAC) compuaséeading scientists (Seetion

A.9.2.1 Adequate support and resources for administration, accounting, secretarial support, logistics and building
will be provided by the Cyprus Institute as Host Organization.

Te activities involved in the projectds i mpl ementat
WP1: Management:

Allmanagememts pect s needed for the successful i mpl ement at
Coordinator (PC). The Scientific Leldef {& project is C. Alexandrou who will oversee the research activities and th

installation and proper functioning of the machine.

An Operations Committee (OC) will be formed chaired by the PC and consisting of the SL, the infrastructure and P
facilities leaders and the educational activities leader. The OC will monitor the progress connected te the preparati
Physical Facilities, the buildup of the equipment infrastructure, the securing of human resources and ensure the tin
implemeation of the activities involved in-B/Ps@fera Forum consisting of the SL, Th. Dunning (Chair of the CSTR(
Scientific Advisory Committee) and one representative from the four partners will meet twice a year to riag@ew the p
project ahmake recommendations to the PC. This committee will be chaired by K. Schilling. A Resource Allocation
(RAC) will be formed consisting of one member representing each partner and chaired by N. Attig (JSCilylt will coo

peer review the projects that will run on the machine and make recommendations for time allocation to the SL.
WP2: Physical Facilities:

This WP will be led by L. Kalisperis, and will ensure that the physical facilities are renovated and readg iy house th
the end of 200Ehe HPC facility will be located @wther u s  Athalassaicampus, aréristing buildiagpropriately
renovated sccommodate the mactonen (~80 sg. m.). Cooling (A&p@ill be provided by air handling units died a chi
plant. Total power consumption is estinagi@cheinately 30U ad can be suppliedhwy tpgraded campus substation.

WP3Equipment Infrastructure:

The infrastructure daswill be led byTawns, in the framework of tHRECHA partnershim initial assessment of needs
of Cyl researchers, and of other users in the region, including surveys of useasapipéedyees;arried out in the
context of the LinkSCEEM projexgoAwvas drafted and submitted to theeE[RA]). This informatiocomplemented by

further input from usage patterns at NCSA and JSC will define goals in terms of expandability, applications suitabil


http://www.linksceem.eu/LinkSCEEM_User_Report/LinkSCEEM_User_Report.pdf
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performancstabilitandassociated requirements for the system. These will be used to evaluate options developed w

various vendors, keeping in mind that the system must be based on a proven technology path.

The research activities that this proposal wilboahslygport, along with the assessment of the application requirement:
survey of regional users, indicate that a system capable of supporting a broad variety of applications wé&hbe needet
assessment is that a cluster type architectuse i#llynioe the optimal soldtf@ncurrent scale estimate i2@fTéop/s
cluster with a high performance interconnect supported by ~100 Tbytes of disk storage to satisfy the initial needs o
community. We are currently evaluatingtiveredies of GPUs (NVIDIA Tesla units) with a subset of target application:
part of the initial period of the project, we will expand this assessment to incldberthappitatiCy profile. This might
indicate that we should procure a syighestightly fewer compute nodes and acquire a number of Tesla units to suppol
applications. Within the same funding envelope we could potentially provide a system with 30Tflop/s or more peak
using this strategy. The preliminagucatidn will be revisited in the initial phase of the project through a detailed analy

various possibilities aaddhmarks performed on various applications in order to choose the final configuration.

NCSA and JSC are building clusters baseadsdrirgBiiR48]) and Cell/BE processors [R26] and are in the process of
assessing the performance of these machines. Their expertise will be leveraged kptbie phhejgetaiocelerator

options and joint research activities will be developed, as described in the Tasks of Section A9.2.5. Tédse will also
work of another RPF funded project (0308/09), carried out during the first {Jlesiagpodithetsddress Lattice QCD
algorithms (seen as a prototype application) implemented on GPUs (in collaboration with JSC research teams whi
pioneered porting of lattice QCD codes on graphics cards [R49]) andbthgrasoilipations that NSBérsuing

[R26]. Research on using Cell/BE processors and FPGAs will also be pursued in collaboration with UCY, JSC anc

Implementationlestones fahe machine akerification and completion ahthlgsis of needsdnttB),preparation of
tenderrionth % choice of system architecture and storage, benchappkiadgan codesqnth § final choice of system
(month B systembuildp a nd t emanth B)delivergriondhd)? tésting, Eystem in operation (&nth

Theuser support activities will inaloeipdesk for operational sufppdctded within WBdline documentation for the
system will be made ava)lahi#gadvanced user support, included in WP5 (see belalWetkatreloped in synergy with

compudr scienceesearch activities.
WP4: Human Resources:

Within this Work Package, the needs for additional human resources or expertise will be evaluated. Adequate recri
scientific and technical staff will be prepared and carried outtémthershadamputer/computational scientist , one
systems administrator and two technical staff in year 2). Needs in postdoctoral researchers in the variduseresearct
monitored and adequate administrative support given for granbrditatgmwith each research task leader.

Recruitment of undergraduate students for Summer projects will also be coordinated.

Disseminaticandoutreachduman resources will be made available for the organestiiigys @ind workshapsvell as
an hternational conferendeese meetingllbe opportunities for lectures and tuborigtsergy with the user support and

the LinkSCEEM activitRss The activities associated with dissemination and outreach are described in Section A11.Z


http://www.ncsa.uiuc.edu/UserInfo/Resources/Hardware/Intel64Cluster/
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Researcknabling Educational Activ@®@SRC will provitie Human Resources required to carayning on a broad

range of topics, leveraging conterXistimgNCSA online trainfR§Q. This necessitata deeper understanding of

hardware issues and bottlenecks for algorithm implementations. To this end a user training office will e developec
this training as well as advanced user support that withjecspecific assistance ¢e.gafallelizaticapplication
development on acceleratorsaratihroadeconsulting servidesg. for application scaling, performance enhancement,
dataintensive applications, visualization sefv@ie#)g and Education are regarded as peatssies for enabling
research using HPC. They are therefore listed as tasks in WP5.

WP5: Research:
Research Enabling Educational Activities: Tasks 5.1

Over the next several years, major increases in computing power for science and etiisegtirangirbelacalized if
applications are able to exploit the increasing number of compute cores found in the computing systems. A range ¢
programs will be needed to enable faculty, staff antbdaldeath/antage of theZliaard thethe Tiet computip

system to be installed in CSTRC. Educational courses will be developed in preparation for a graduate program in c
science and engineering in collaboration with the University of lllinois. Taskaihingh phevide tof science and
engineering applications that have been designed for useyoparadkedicemputers as waldgsng in the development

of codes for massively parallel computers.

9 Scientific Computing: Task5.8.2

A senior computamputatiorsdientist will be recrugedoon as tipeoject is approved to strengthen these research
activities at the Host and will play a lead role in Task 5.2 which will focus on accelefatiagpeplicHitofy. Task 5.3
willimplemerand evaluate existing (and emerging) programming models and tools (such as MPI, UPC, MapReduce
CUDA and OpenCL) using tHe@yapplication profile as determined from Tadks Bk 5.4 will implement a specific
application (Lattice QCD)RIdgQusing tlieur Tesla units that have been ordered irecentigination waih Axis 5

proposal (0308/09) partly fumnd&@STRC in this fi€ollaboration witBC will help the advancement of the project and the
partnership wittCSA will allow the resulting codes to béingolmalarge GPU cluster [R48].

Tasks 5:5.15: Applications

1 Visualization (Task5The proposed activities can be grouped under three main research fields, which compl
common research pigelitata interpretation (in this sense visualization used as a research tool), data management &
outreach for various communities of use. Additionally, work will be undertaken in order to-jpnuelvealisteel real

graphics methods, such as effggemetric modeling and reflectance estimation of large scale objects, HBRilluminati
human body animation and acceleration techniques. The milestones of the project will be a defined methodology ft
visualization for research, anadpignalization interface and outreach media. Application in the area of CH will focus
research of photorealistic augmented reality of the House of Orpheus, Paphos, (with the famous Roman mosaics &
complex). Research issues on thieeabmon illumination involving correct measurements of reflectance and global

illumination will be investigated. In order to carry out these activities a 46" Stereo HD LCD System, including a higt


http://webct.ncsa.uiuc.edu:8900/
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Graphics Workstation interfacing withTtae@yachiras been purchased and &bt 4KesolutionCD System or a
48"4K resolutidProjection Systébothincluding a workstation and sehijNVIDIA graphics card to drive tibsofiikion
displaywill be made available by end of 2009.

1 Climate Motileg(Task 5:6.8: This line of research will be implemented with the climate research group at EE
led by J.Lelieveid collaboration with-MRBiInz. Theidr2 system will enable fegolution climate simulations. Since the
models are alreadgitéable and to a large degree architecture independent, they can be implemented as soon as the
operational [R15]. The general circulatioB GibaBIER51] coupled the Modular Earth Submodel System MESSy will b
implemented first, followed by the limited area model COSMO, which will be nested into the general cirdlulation mo
enable an assessment of atmospheric chemistry and climate chareye iV doédtemtean.

1 Study of Advanced Desalination Material Systen®y:(Trattescontext of Reverse Osmosis (RO), because of the
disparate length scales involved in hanopores, continuum theories based on classical physics become @raccurate.
hand, use of purely quantum or MD simulations is not possible because of the large number of atoms involved in d
nanopores. As a result, development of multiscale theories seamlessly integrating quantum and atomistic physics |
theaies is required. We will develop efficient multiscale theories for water purification using hanopores.a&viD simulat
performed on large systems consisting of millions of atoms and a nanosecond of simulation time will take at least ¢
Tflop/s system. Starting with the calculation of ion hydration energies given by a hybrid quantum mechanleal schen
Continuum Model, or PCM), avegiter equation of state (thermodynamics) appropriate for direct simulations of conde
orevaporation of sea water will be formulated. The model will be integrated-Siitkeseetjazirms (fluid mechanics)
and coupled with the thermal energy conservation equation (energy) to study phase change watiemosienalin three
geometrieepresenting desalination systems used in Thermal Desalination. The continuum mechanics models
(thermodynamics, fluid mechanics, and energy) will be integrated with the Lattice Boltzmann Method (LBM), in the

of which our group has made imipootaributions.

9 Lattice QCD (Taskk(&.11): Two fermion discretization schemes will be used in the duration of the project, twistec
fermion§TMFand domain wall ferm{@\&/F)each of which has certain advantages, but are equivatertirinuhe

limit.The code foraltalculation of the inverse of the twisted mass (TM) Dirac matrix (which is a huge, bist sparse, me
fully developed and optimized for the Bl&e®ineplemented on the UCY and Cyl clusters. Algorithms antheodes f
production of 2+1+1 flavor twisted mass configurations are currently being tested and run on the machines at JSC
elsewhere. We will implement these codes and participate imettestamyrsing the proposed infrastructure. Inversions
of tle domain wall (DBiiyaanatrixwvill be also carried out. DW fermions preserve chiral symmetry on the lattice at the ¢
being defined on a five instead ofdinfmmsional lattice. Therefore they require larger computational resources. The D
configrations ar¢hereforg@roduced by large collaborations. We have access to these configurations as part of the LI
we will only carry out locally the inversions of the DW Dirac operator. The analysis codes for the extraction of hadre
observablea both TM and DW formulations will be developed by the HO and UCY. These make use of a number o
techniques for thealuation of statistical errors associated with correlated data, such as bootstrap, jackknife and the
method. Thus faecause of their computational cost, lattice calculations have to omit disconnected diagram contribi

Codes on GPUs developed in Paskl e used to study the nudléermand the disconnected contribution to it
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1 Bioinformati¢$ask .5.12ollections of primary data, curated databases and common reference collections will be
available for processing. A suite of bioinformatics applications will be installed on the system. The dalidiestd applica
be mirrored from Witdl T centerRR52, and then adapted to the needs of localhesesactivitiasll begin with the
operational phase of the Cyl biology research cesttmin@dd 11n the initial stages of the project, antefficie
parallelization of the CAST algorithm will be carried out.

9 Biophysics (Tasks 51B4): We will investigate Helix/coil transition in aqueous electrolyte solutions kataonducting
simulations of a series of model peptides in a range efssadtarigtand temperatures. We will also study the inhibition
the complement systsy compostatisingalkatom simulations. We will compare the structures and interactions of a ser
complexes between protein C3 and active (native coauattim) o inactive (N5G) compstatin dmalegsontext of
electrosstructure calculatiore will compute the excited electronic states-oi(EAPtdchromes using molecular{FAD*)
conformations derived from molecular dynamics simstatates afyptochrome with (FAD® excited states will be
computed with different electronic structure methodisrsudb@endent density functional fHiebiyYandintermediate
neglect of differential overlap/spectrdSipyR

1 Analysisf SESAME data (Task 5.15): The photon emitted from the stored electron beam will cover a wide range
electromagnetic spectrum; the energy range is from 0.5 eV to 30 keV. Such a large energy range enablea scientific
broad variety of fielt®mic and molecular physics, biology, material science, spectroscopy, archeology and imaging
initial operational phase of SESAME, expected to begin in 2011, seven beamlines are planney, XX, IR, Soft X
SAXS/WAXS, Powder DiffractioMdd@amline. All thesantlines will produtega that should be analyzed, distributed
over the network to various research partners, stored and archived. The amount of the data produced by a beamlir
on the particular application; the jprgstailography, powder diffraction and beamlines involving imaging techniques w
produce the largest amount of data. The processing of the raw data widlychemind §fdific software tools. Once the
data iprocessed then additional congmallatesources, as well as visualization tools and ceimmened to convert it

into a format where it can be shown in a conference or submitted as a research paper. As the software $3sols requir
the beamline data are not commenadhple, or need to be adapted, the SESAME c@mnhitsipartnérseeds to

develop a number of such software tools, usually specific to a given application. Within this project, the mssessmen
terms o€PUcyclesand data storage reldtethe data produced by the SESAME beamlines will build on the existing
knowledge provided notably by the LinkSCEEM project. Under the leadership of Dr Hoorani, SESAME Scientific Di
beamline scientist Dr Salah and Head of Control and Cofriputitedstah will interact with CSTRC scientists in order tc
refine and complete this assessment, including not only computation and data resources, but also analyfis softwar
the presentation and visualization of data andireseltsslwill be developsud testenh the first half of the praject

order to prepare the processing of data produced by SESAMEe dinicig\lile later stagfetheCyTergproject.

Other applications will be implemented giacaligulaneCyTera unit could make crucial contritboisiome of the
applications ihe proposateentioned isection Ahramel{CRAIS®ENd for simulation of performance of solandells

MAUVE, for storage and processing of environmental data, amndl sdnvédlesniveys, and pattern recognition.


http://www.vital-it.ch/

A9.1. Time Sched Ldll&rk the cells of the Table using the Xyongmécify the duration in months of eadPe\dkare)

i D U R A T @] N (months)

WorkPackage Number / Title

12 15 18 21 24 27 30 33 36 39 42 45 48
WP1. Management Methodolo X| X X| X X| XXX X[ X| X X| XXX XXX XXX X X X X
WP2. Physical Facilities
WP3. Equipment Infrastructure X | X|X| X X| X | X] X| X[ X]| X X| X[ X] X | X] X X[ X]|X| X X X X X
WP4. Human Resources X| X[ X|X X| X| X[ X| X] X| X X | X X| X| X] X[ X| X|X]|X X X X X
WP5. Research Methodology X | X| X[ X X| X[ X| X[ X] X]| X X| XX | X[ X]X| X XXX X X X X




d®.2. Detailedescription of Wo#Rackages

A9.2.1. Managemeaviethodology

Describéhe proposedactivitiesfor the Project Managament (governance and management issues) required for the smooth
developement of the New Research Weitbreakdownneéthodologynd themilestonesf the project, justifying the selection of the
specific techniques to be used. Include psobabt®s and assumptiof@ the imementation path of the projéet.following

should be described: management structure and frawedmisation and structure of the management fraragsvak,
communication among the participagiagisatisn decision making structure and conflict management/nfbtiedatiom 2

pages)
The analysis of methodology must be baseutopoded asks and tinsehedule.

Any diagranand figures refering to the methottwdagyill be followartd to the relationship among the viaagkssan be inserted
in the main body of the proposal or attaéimed:ess

As already stresskée CyTera project will be implemented witfabribe f t he Cy thésed SCeneeput at
Technology Research Ceffiee CSTRC development process is being carried out in the frameworkCgf the NCS
collaboratiorwhich isformalized by e@oopeation agreementhelHost Organization and its parmidrde jointly
responsible both for the successful development of the new Research Unit and for the complNiGSAf #SCprojec
UCY and SESAM# take part in specific actions linked to the prejeptr{det of infrastructure, training and educational
programs, integration to European HPC activities and research applieétions represedt wi t hin t he
Resource Allocatidommittee (RAC) and th&efy ForunThe management methodology employed is a system base
on the main project components which follow a logical division of the project into four areas: facilitied) equipme

activity and administration. Ageaabchart can be fourfehimex 4f this proposal.

The Project Coordinator (PC), C. V. Jongeneel will oversee the administrative activities, financial and heiman resou
He will act as the point of contact and reporting path to thel RBB.ddenadle the preparation of the Consortium
Agreement, which will formalise the relations between the Host and the Partner institutions, describatlogis yespecti
address IP issues, and also include a description of the meclwaiattof@tign on theT€ga machine. The

elaboration of this agreement will take into account input provideerbyFtrenGy

The PC will be responsible for overseeing and coordinating the administrative and logistical suppast provided by tf
institutiorgdministrative activities related to the project will be handled by S. Evlogimenos (Cyl Operations Manage
financi al activities wild/l be handled by G. é&aeadng hef
to planning, tracking, reporting and reviewing of the project as well as overseeing the recruitment pracess. He will i
appropriate methodology for tracking progress relative to defined milestones and sharing this infecination among p!
participants. He will also ensure that all participants have doakie iofopmation about the status of the projects at all

times.

C. Alexandrou will act as the Scientific Leader (SL) for therpegje),advscientific aspeutbding management of

the installation, integration and administration of the computational facility, which will be conductedtii@ consultation
Equipment Infrastructure Leader J. Towns (NCSA). The SL and Equipment linfrastructure hetheelPrtpgether wit
Coordinator and the Physical facilities leader L. Kalisperis will be members of the Operations Committee (OC), whi
the responsibility of the development of the facility. This committee will be chemcwilaigbénelie K Schilling,
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who will bigrhis wealth of experienpedaurig and operating large parallel computers at WojpysesiagkU Schilling

will coordinate all activities relating to the training and education aspects in collaboratifi ettt dre B the

early development phase of the project the committee will have frequent interaction both in person andlvia phone/e
also have the responsibility for addressing all realized risks associated with the prinj¢t pavdoparignt phase,

and implementing the appropriate contingency plan (as detailed in Section A9.3).

The SAC has already been created, in order to provide guidance for the development of the CSTRC,; it is comprise
international panel of lgpdkperts in the fields ofpégformance computing and computational science, engineering an
technologyrh.DunningDirector, National Center for Supercomputing Applications, Unive(€ihao) @liddéxandrou
Professor, DepartmenRtofsics, University of Cygridelenbghe "Dennis Gabor Chair", Head of Intelligent Systems an
NetworkDept of Electrical & Electronic Engineering Imperjal.Gotieg&cientific Secretary, LHC Resources Review
Boards, CERM.Jongeneg(ex-officioVicePresident for Research, The Cyprus jistituppertDirector, John von
Neumaninstitut fir Computiigrschungszentrum JugB8hBHE. Manousaki®onald Robson Professor of Physics,
Department of Physics, Floridal8tatersyt J. NegelgWilliam A. Coolidge Professor of Physics, Center for Theoretical
Physics, MANdA.OsseyrarManaging Director, SARA Computing and Networking Services

The RAC will be composed of one representative of each partner, coveringeeaiaipareed of the projdet
members of this committee will be K. Schilling, CSTRC; J. Towns, NCSA; N. Attig, JSC; S. Skourtis, UCY and
SESAMEThe committewill be chaired by N. Attig and will be in charge of the peer reviewdfmgosssy
recommendatiotosthe Skor allocation of resources based on the timeline of the projects pamgbsedheerelevant
milestones that must be kept. It will alsdda@count developments in the various scientific fielddifetirimg ahéhe
project that may require readjustments of reSouitzebthe committee will coordinate the scientific evaluation of ne\

projects that request use of tHeyinfrastructure

The Cyfera Forum will have the same compositiorR&Cthee., comprising one member from each partner, anc
supplemented by C. Alexandrou and Th. Dunning. It will be chaired by Kwilicm#etgahheiast twice a year and
whenever circumstances requitavitl have no executive powetsguithary rokeare in givirgl partners a voice in the
developmemind managemaeutft the projeatotably for the elaboration of the Consortium Agreement,besngell as
meando keep them duly informed of achievementsrabi@imst is expectedahinformal communication between the
partners (by-Rail, teleconferences etc) will be ongoing througitojgcthehpurpose of the Forum is to allow all
partners a formal common platform to discuss all aspects of the project developrmati@mdasnwieliraes concerns

they may have regarding these matters.

36



Management Methodolobgsk Description

For each Task use a separate Task DescriptionMaximum 2 pages per Task

Task Title TASK 1.1Project Management

Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participating organizatiol 4 0.1 0.1 0.1 0.1
Task Objectives

Give a brief description of the currentbjetives

To oversee the planning of project meetings and events
To ensure an adequate tracking progasgeftirdocuments and information
To oversee all reporting, internal and to RPF

To define and oversee review procedures for project activities and deliverables

=A =4 =4 =4 =4

To oversee and coordingadministrative and logistatadities of the HO in supptregroject.

Work Description and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possiblejymneavidal and quantitative informatnactivitie
and results. Additionallyptbeanizationwhich will besponsible for each activity, should be indicated.

Within this task, the Host organization will take charge of the activation of the Operations Committee, F
Committee and of theT€ga Forum, and of the setting up of adequatedmesuofcation between them and wit
CSTRC Scientific Advisory Committee. It will organize and coordinate all meetings of these committee
andelaboration of Consortium Agre&radab included in this task, as well atithg gf an online collaborati
platform (Twiki)

The lines, nature and frequency of reporting of the Task leaders to the PC, SL and OC will also be defi
process for revienwd approval of reports deliderablesThe elaboration of théopér progress reports to RPF
follow a well defined process, including advance provision of information by task leaders, preparation, re
The resources and support provided by therdgéoétatiowill be planned, coordinated andonednunder the
responsibility of the project Coordinegtatiam notably with the Cyl Operations Manager, Head of Accounts &
Facilities Manager
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Deliverables

Describe the Deliverables emerging from the specifitabisk.Daliverables should includ&r@dress ReportQuarterly /B
annual, Interim and Final Progress Reports) to be submitted to RPF throughout the duration of the project.

D1.1.1Consortium Agreement

D1.1.2A fully functional project managemeatessitstem integrating all of the components of the project

D1.1.3: All six months andamid pogressnd finaleportso RPF
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Management Methodolobgsk Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 1.2Finance
Participant Number HO PA1 PA2 PA3 PA4
ManrMonths per participating organizatiol 2 0.1 0 0 0

Task Objectives

Give a brief description of the currentbjetives
To ensure the the correct management of fesmeizds, notably through:

1 Adequate cash flow management
1 Clear monitoring of expenditures

1 optimal allocation of financial resources

Work Description and Expected Key Results

Describe thectivitiesincluded in the specific Task. Wherever possiblejymevidal and quantitative informat@mnactivitie
and results. Additionallyptbenizationwhich will be responsible for each activity, should be indicated.

The Host Organisation will e@slaquate management of financial resources through:

1 The peparation of budgeting software to track all expenditure associated with the project.
1 The ollection and recéwekping of all quotations, invoices and receipts asitbdia¢egroject
1 Themonitoring of actual expenditures
1 The continuous update of the assessment of needs for financial resources
1 Preparation of budget amendments
Thus an optimal allocation of financial resources will be facilitated, thanks to the provision of hetisaes
picture of the projectds financial situation.

In addition the Task will include contingency preparation and updat based on continuous risk assessmen

Deliverables

Describe the Deliverables emerging from the specifitassk.Daliverables should includ&r@iress ReportQuarterly /B
annual, Interim and Final Progress Reports) to be submitted to RPF throughout the duration of the project.

D1.2.1: Records of all expenditure

D1.2.2: Budget reviews and amendments
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Managemer¥ethodologyraskDescription

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 1.3 Buildings and Equipment
Participant Number HO PAL PA PA3 PA4
ManMonths per participatingrganization 2 0.2 0.5 1 0

Task Objectives

Give a brief description of the cliaghnbjectives
The main objective of this task is the oversight and coordination of the design and preparations of the bt

room on the one hand, and the computational system on the other, to allow the optimal implementation
within ongear of the beginning of the project.

In the building renovation and machine room installation, overseen by L.Kalisperis, in coordination wi
Physical Facilities Manager) strict deadlines must be kept at all stages, as delsgsausuldpearussions on |4

stages of the project.

WorkDescription and Expected Key Results

Describe trectivitiesincluded in the specific Task. Wherever possibleupnevici and quantitative informatonactivities
and results. Additionallyptbanizationwhich will be responsible for each activity, should be indicated.

This task will be carried out under the direct responsibility of the Operations Committee, which will meet t
revievprogress on the preparation of the buildings, the tender process, the procurement of equipmentpbe
activities relagtothe management process of building and equipment are detailed in sections A9.2.2 and 4
ensurehiat adequate exchange of information exists between the staff in charge of building preparation an
selection and implementation; this will notably guarantee that the requirements on machine room design,

parameters, are tak&o account.

After the installation of the machine the OC will meet monthly to monitor the proper management and run

infrastructure, notably in relation to the monitoring of resources (see Task 1.4).

Deliverables

Describe the Deliverables emerging from the specificabisk.Deliverables should includ&r@diress Report&Quarterly /-B
annual, Interim and Final Progress Reports) to be submitted to RPF throughout the duration of the project.

D1.3.1 Progss reports on building infrastructure at month 3, 6, 9 and 12
D1.3.2 Progress reports on tender for equipment (month 3)

D1.3.3 Progress reports on benchmarking, ordering and installation of equipment (month 6,9 and 12)
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Management Methodolobgsk Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 1.4Monitoring oEBources

Participant Number HO PA1 PA2 PA3 PA4
ManrMonths per participating organizatiol 2 0.4 0.5 2 1
TaskObjectives

Give a brief description of the currentbjetives

1 To develop and implement a mechanisnalfiocttien dfhe resources of @gTera facilitiecbased on, the
consortium agreemeggource utilizatimmd peereview of research projects

1 To oversee system stabilization and administration for maximal operational time

Work Description and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymavideland quantitative informati@m activitie
and results. Additionallyptbenizationwhich will be responsible for each activity, should be indicated.

The SL will consult with the systems administrator, who will monitor the usage of theavidehamesocatbg
reports to be submitted to the RAC. A policy for the allocation of resources will be implemented in coordir
based on the guidelines agreed upon in the Consortium Agreement, and under the supervision ofithe

Advisory Committee.

Deliverables

Describe the Deliverables emerging from the specifi€asisk.Daliverables should includ&r@dress ReportQuarterly /-B
annual, Interim and Final Progress Reports) to be submitted to RPF throughout the duration of the project.

D1.4.1: Resource allocation reports
D1.4.2: Resource usage reports

D1.4.3: Enabled science reports
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Management Methodolobgsk Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 1.5Vlanagement of risks and contingency plans
Participant Number HO PA1 PA2 PA3 PA4
ManrMonths per participating organizatiol 2 0.3 0.1 1 0

Task Objectives

Give a brief description of the currentbjetives

1 To identify factors that pose significant risks to the optimal development of the project

1 To prepare and update contingency plans, based on the guidelines provi®e8 in section

Work Description and Expected Key Results

Describe thectivitiesincluded in the specific Task. Wherever possiblejymevidal and quantitative informat@mmnactivitie
and results. Additionallyptbeanizationwhich will be respondini@ach activity, should be indicated.

The ®aluation of potential ngilsbe overseen by the Operations Committee, based on input provided by Tas
by the C¥era Forum. Their evaluation will be continuously monitored, and costingieriny mplapared an
continuously updated, in relation to the assessment of Task progress and the monitoring of resources.

For example, the recruitment of an experienced systems administrator may be difficult. Such an exampl
contingerycplan that significant training may be required which can be arranged at NCSA. An overall cor

detailed in section A9.3, must be prepared and regularly updated.

Deliverables

Describe the Deliverables emerging from the specifi€asisk.Daliverables should includ&r@dress ReportQuarterly /-B
annual, Interim and Final Progress Reports) to be submitted to RPF throughout the duration of the project.

D1.5.1Risk/contingency ptaeparation and adaptation
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Managemerlethodology Task Table

Each Task represents one masestibn of the project and results in one or more Deliverables or significant outcomes

Task Deliverable
Number Task Title ManrMonths Number
(e.g. D1, D2
D111
TASK 1.1 | Project Management 4.4 D1.1.2
D1.1.3
: D1.2.1
TASK 1.2 | Finance 24 D122
D1.3.1
TASK 1.3 | Buildings and equipment 3.7 D1.3.2
D1.3.3
D14.1
TASK 4 | Monitoring of resources 5.9 D1.4.2
D1.4.3
TASK 1.5 | Risks and contingency plans 3.4 D1.5.1
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Management Methodolo‘@jyne SChedU@Iark the cells of the Table using the Xyongmmécify the duration in months of each Task)

) D U R A T | O N (months)
Task Number / Title

12 15 18 21 24 27 30 33 36 39 42 45 48
TASK 1.1. Project Management X X| X X| X XXX XX XXX XXX XXX X] XX X X X X
TASK 1.2. Finance X X X X X X X
TASK 1.3. Buildings and Equipn X
TASK 1.4 Monitoring of resourct X X X X X X X X X X X X X
TASK 1.5 Risks and contingenc x| x| x|x X X X
plans
Progress Reports Submitted to RPF X X X X X X X




A9.2.2. Physical Facilities

Describ¢he proposedactivitiesfor the developement or aquisition of Physical Facilities (buying, renovating, building) required to
house the new Research UAitjustified breakdown a@hethodologyandthe milestonesf the projecihcluihg any pobable
scenarios and assumptiofts the implementation path of the phojelct also be provi{deximun? pages)

The analysis of methodology must be baseutoposed asks and tinsehedule

Any diagranmad figures refering to the methotlwddgyill be follownatd to the relationship among the vieagkgsan be inserted
in the main body of the proposal or attaéimeesess

Physical locatiod power and cooling systems

The proposed Tgra system will be housed in an existing building structure (Marine Engineering Workshop) located
premises of the Cyprus Institute Athalassa Campus (formerly the Higher Technical Institute in Nicosia) as identifiec
attachedit plan iAnnex 4The facility will be adequately renovated and upgraded by empleffioigenieugging

design techniques and integrating systems-@ifactivst and environmentally friendly manner.

The area of the machine room will bemppety 80 sg.m, the auxiliary area for mechanical equipment required for coo
and circulation will be approximately 50 sg.m. In addition, an area of approximately 65 sg.m will be usgokrfor control
offices. The basic structure of thagekigiliding will not need to be d@hayatetoaccommodate the T&ra facility. Such

an approach will allow the facility to utilize state of the art systems and design while preserving ttoé gteuctural integr
existing workshop, utilizingttbeture and minimizing cost and environmental impact. An interior envelope with highly
insulating material, appropriate as a thermal and noise reducing barrier will be constructed within the existing room
enclosure will provide the necessary spgrestructure for the installation offtee@yachine. It will create a room
within a room, allowing for the proper location of the cluster and data storage units. All cabling will tzésiedated withir
floors that will also act as a plmuhe air conditioning system. New wiring will be installed within the raised floor conr
the facility to the existing electrical power substation, which will be upgraded from 400 KW to 1 MW, bukenabling
power needs of fhier2 machine. An additional 2 MW substation is currently under design and will be installed on the
Athalassa campus, adjacent to the EEWRC building, by June 2009, which will allow for the develophiexit of the faci
scale. Thus the power demand tghén@am the CSTRC computing system and cooling infrastructure will be well withir
available resources at the Cyl Athalassa Campus, botfT&yatheaflyine and for future expansion. The concept of the
Aroom within a r omofredmodein Fatility,aupdatingrall systeens ana suppartrequiprnent and provit
necessary infrastructure for the machine room and ancillary spaces, as is indicated in the attached dizavings in Ant
exterior wall/roof/floor of the currenttougld c ombi ned with the new facilityods
raised floor) will enhance energy conservation. This will help to achieve power savings and to consequently lower (

costs.
Effective Computer Room Design

The Cyms Institute understands the importance of effective computer room design, and thanks to the participation |
consortium of NCSA and JSC, both internationally recognized experts on such issues, the development of the prog
will take into @munt the most recent progkedslicate balance must be struck among the numerous elements that go ir

computer room design, including room location, physical layout, physical security, UPS systems, cooling & humidit




>

>

N

humidification systemisedhflooring, fire detection & suppression systems, access control & security, and monitoring
systems. The room (Annex 4) has been designed in ac
Airconditioning Engineers)rnieadhCommittee 9Mission Critical Facilities, Technology Spaces and Electronic Equipme
and the Green Grid goalstiaimize the power needs of the datacenter; b) Maximize the percentage of that power cor

that is used for computing workniag)izé the amount of power spent-bBhewnputing equipment

The interior envelope ®itlachine room will employ high lewsldatfon to significantly reduce the heat transfer through
the walls, roof and floor compared to conventional buildings. Thermal insulation matenialsf(doeKewaohdustrial
products that actively improve the environment due to itprograttiegpwill provide the requirdgvagreglow-
valuestypically in the 0.20 to 0.252j(range).

A multvariate and environmentally friendly approach for addressing the computer room energy management will be
implemented throughout the lifecycle of the project. The increased density in the datacenter has been developed t
advantagef closely coupled cooling solutions. The current mechanical design option (Annex 4) incorgmiages a close
system. Closmupling targets specific areas where cooling is needed (such as an individual rack) as opposed to a |z
space and caesult in shorter air paths that require less fan poweuplaskeat removal minimizes the mixing of cool
and hot air, since the airflow is completely contained in the rack. Airflowealimanoiesdiil tutilizindpairdling

panels on ragkalso decreasing server inlet temperature while increasing the return aithterapgnadueing energy
consumptiaat the cost of an increased number oflteeksgh efficiemopling system will use a refrigerant that will not
deplete the aze. Economizer options will also be evaluated for the final design. This can offer substantial energy sa
especially for the geographic location of Cyprus. Locating cooling closer to IT equipment can reduce madsine roon
by more than 3@mpared with traditional approaches to cooling. Mounting the cooling modules as close as possibl
source of héasuch as placing them directly above, alongside, or wéhsithigitégeduces the distance that the fans
must move air. This pesvide up to 70% savings of the energy required to move the air. Another design option unde
consideration is a hybrid approach, in which certain rackiensiéytsgbplemental coolinggpackfic) while others are

supported by traditional ramting (perimeter ACUs with IT equipment on a raised floor).

The building envelope will be extremely airtight compared to conventional construction. Air barriers, gareful sealing
construction joint in the building envelope, and sealing®fahsé&ations through it are all used to achieve this.
Airtightness minimizes the amount of warm (or cool) air that can pass through the structure, enabling tl@mechanic
system to recover the heat before discharging the air extemalizeTbe total primary energy consumptioa;dgw

lighting (such esmpact fluorescent Igmp#l be used.

For flooring materials, the most popular choice for computer rooms and $tiglePfasearis Lamindie ease of
maintenance and beneficial static dissjpraperties are the perfect choice for such sensitive equipment. Details o
dropped ceiling construction are indicated on the attach@dhdewiigo plumbing or watges will pass over the

room.
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Physical Facilitiefask Description

Foreach Task use a separate Task Description(FMarimum 2 pages per Task)

Task Title TASK 2.1Requirements Analysis, Dé&sigpecifications, and Tend
Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participating organizatiol 15 0 0 0 0

Task Objectives

Give a brief description of the current Task objectives.

To complete requirements assessment based on the expected system design.
To complete the design and specifications set for the building renovation and mechanical systems.
Toprepare Bill of Quantities and Tender Documents.

To evaluate Tenders, select a contractor, and award the contract.

Work Description and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possiblajymnevidal andjuantitative informatioon activitie
and results. Additionallyptbanizationwhich will be responsible for each activity, should be indicated.

Define building and system requirements based on the system design in coordination with WP3 efforts.

Generate complete set of architectural and mechanical, electrical, network and fire suppression drawings

Bill of Quantities, and call for Tenders.
Submittal and Assessment of Tenders.
Tender Award.

Commence of Construction.

Deliverales

Describe the Deliverables emerging from the specific Task.
D2.1.1Complete architectural, mechanical, electrical, network and fire suppression design drawings and g
D2.1.2Tender Documents including Bill of Quantities.

D2.1:3Construction Contracts
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Physical Facilitiefask Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 2.2Construction and renovation of existing architectural f
Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participating organizatiol 4 0 0 0 0

Task Objectives

Give a brief description of the current Task objectives.

Complete the renovation of existing facility appropri@sel tmathachine room

Work Description d&hgpected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymavidel and quantitative informatimactivitie
and results. Additionallyptbanizationwhich will be responsible for each activity, shdidetbd.

The Physical Facilities Manager of the Cyprus Institute G. Kallouris, under the supervision of L. Kaliipeeri
construction activities needed in the existing Marine Workshop which will be appropriately cleatenttanesi

demolished. New structural supports for the datacenter room willThe mrstditegiroof will be repaired.

An 80 sg.m. enclosure, within the workshop, will be constructed of superinsulated wallsTerehoosgpthiad
nodes, stage and AHUs. Additional construction will prepare the adjacent spaces for the installatiol
equipment and infrastructure. A 60 cm raised floor system will be installed to accommodate wiring a

ducting and piping. All resmgselectrical infrastructure equipment will be installed.

The adjacent space will be renovated to provide support and contsaanffigesystem and environmental c(

and monitor systems will be installed.

Deliverables

Describe the Deliverables emerging from the specific Task.
D2.2.1Architecturally renovated facility to accommodateithsysyem
D2.2.2: Renovated office space for staff at the host

D2.2.3: Security system
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Physical Facilitiefask Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 2.3Procurement & installation of mechanical and electric
equipment

Participant Number HO PA1 PA2 PA3 PA4

ManMonths per participatirggganization 3 0 0 0 0

Task Objectives

Give a brief description of the currenibjestkes
To complete final system selection and purchase for cooling, electrical and fire suppression.

To installation all electrical and mechanical systems.

WorkDescription and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymavidel and quantitative informatimnactivitie
and results. Additionallyptbenizationwhich will be responsible for eadtyashould be indicated.

The Physical Facilities Manager of the Cyprus Institute G. Kallouris, under the supervision of L. Kaligperis
for the procurement of electrical, network, and mechanical equipment. A functioningsteted nkivich tvéll be
eventually upgraded to 1.0 Gbs. Work will be completed for the upgrade of the electrical substation ahd th
electrical systems, UPS, and all electrical infrastructure. The installation of all codlitg equigreted as well &

the installation of the fire suppression system.

Commissioning and testing of all systems-sysiesub will be performed at the end of the construction period
necessary adjustments and upgrades will be madeemter dallame ready to receive the computing and stora
by the end of month 10 in line with the proposed delivery schedule of the machine.

Deliverables

Describe the Deliverables emerging from the specific Task.
D2.3.1Upgrade of electrmabstation
D2.3.2: Electrical systems and network

D2.3.3Completely renovated and equipped facility to accommeoiata thesteyn
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Physical FacilitieSasks Table

Each Task represents one masestibn of the project and results inraneeddeliverables or significant outcomes

Task
Number

Task Title

ManMonths

Deliverable
Number
(e.g. D1, D2

TASK 2.1.

Requirements Analysis, Dé&sigpecifications, and tenders

15

D2.1.1
D2.1.2
D2.1.3

TASK 2.2.

Construction and renovation of existing architectural facilities

D2.2.1
D2.2.2
D2.2.3

TASK 2.3.

Procurement & installation of mechanical and electrical equipme

D2.3.1
D2.3.2
D2.3.3
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Physical Facilities TBehedule (Mark the cells of the Table using the symbol X to specify the duration in months of each Task)

Task Number / Title

D

U

R

A

T

@)

N

(months)

12

15

18

21

24

27

30

33

36

39

42

45

48

TASK 2.1Requirements Analysig
Desigr& Specifications, drehders

X

TASK 2.Xonstruction and
renovation of existing
architectural facilities

TASK 2.Frocurement &
installation of
mechanical dn

electrical equipment




d9.2.3. Equipmentnfrastructure

Describehe proposedactivitiesfor the developement or aquisition of Equipment Infrastructure (research instruments and
equipement) required by the new ResearchAjudtifiedbreakdown ofethodologyndthemilestonesf the projeancluéhgany
probablecenarios and assumptiofts the implementation path of the phajelct also be provifddeximun? pages)

The analysis of methodology must be baseutoposed asks and tinsehedule

Any diagranmad figures refering to the methotlwddgyill be follownatd to the relationship among the vieagkgsan be inserted
in the main body of the proposal or attaéimeesess

The activities of this area coverdbess by which we make sysiewdiorprocurement, physical installation, software
setupandsystem integration of thd €y system. In addition, it covers that activity of ongoing operation of the resour
the research teamsd use. These activities wilojingheayv

andintegrating new systems achieved over the past 22 years.

We are takirgmethodical approach to understanding the needs of the science and engineering researafecommuni
translatinghose needs into requirements for a generic proposed syestefopamglptions Wi various vendors and
evaluatinthose options. The final decision on the configliratiniven by the user requirements, the types of systems
that we can effectively support, and proven ability of the vendor to suppdysingpsystdPC us€hss will lead to the
deployment of a systemrdpaesents the best match to all of these criteria.

To understand the requirements of the scientists and engineenspetied to make use of this resberfmlowing

activies were carried out:
9 Conducted a survey of prospective users to understand their needs and expectations;
9 Analyzed trends in den@andimilar resourned projected those trends forward;

1 Supplemented the above information with ongoing direct s¢efteortdotmal interactions in which we solicited

specific feedback on their projected science and research requirements

From this body of data we developed a set of goals to be satisfied by the proposefesgaeof. tNess was a primary
desgn goal. A balance across all of them is necessary to provide a useful resource to the science and engineering

community.

Applications Suitability and Perfornfdreceroposed system must satisfy the needs of a substantial fraction of
applations that stress different components of a system. While it is understood that no single solution will satis
needs across all applications, it is important that the selected system maximize applicability and scaladfility acros

applications to the extent possible.

Peak System Performance/Capaliigyhiglend computing capability provided by the proposed system must ena

computations that cannot otherwise deydbadargeted research community.

Physical CharacteristichefSystentacilities must be availablmust be able to be constrtwtedpport the space,

power, and cooling demands of the proposed system.




Entire System Stabilitye system proposed by vendors must be from a proven technology path known to perform
HPC applications and to deliver the overall stability required by our users. This machine environment must i

technology and appropriate risk mitigyatiegies, to offer a system that will be relevant throughout its lifespan.

Based on our analysis of the data we have currambyr (ssmin [R47]), a 20 Tfloplsster platform with a high
performance interconnect supported by ~100 Tbytes of disk storage will satisfy the initial needs of the user
Projecting current technology trends, this would likely be a 128 node cluster with-ctwehedekeyjedding 2,048

total cores. We are currently evaluating the effectiveness of GPUs (NVIDIA Tesla units) with the target afpplication
the initial period of the project, we will complete our assessment. This might indicaterdbateve shstelth pvith
slightly fewer compute nodes and acquire a number of Tesla units to support these applications. Within the s
envelope we might provide a system with 30Tflop/s or more peak performance using this strategy. The |
canfiguration will be revisited in the initial phase of the project through a detailed analysis of tartheopedbibilities

final configuration.

Also early in the project, we will develop a detailed implementation plan for the depdtgmetitidathphases of

the deployment include physical instaltatgnftware setigndsystem integration. Each of these phidiskavea
checkpoint at which the completion of that phase is verified doospganae tesh conjunction witke project
Operations Committedisciplined project manageaggmipachnill be used for the deploynpdase of this praoject
Weekly progress meetings and a Tracking Gantt chart will be used to monitor progress and identify deviations t
path. A risk analysidl be performeghd mitigation strategies developed to address potential deviations. Deviations 0

of the risk analysis will be escalated to the management team for evaluation and resolution.

Finally, we will establish regykiems operations and maintenance and begin a process of ongoing collection o
requirements to address the evolving needs of the user community both as the existing users needs change and

ramp up their use of the system. Thisewpktdoigic updates and configuration changes if necessary.
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Equipment Infrastructui@sk Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 3: Requirements analysis, tendersyatei selection
Participant Number HO PA1 PA2 PA3 PA4
ManrMonths per participating organizatiol 3.1 0.4 0.4 1 0.3

Task Objectives

Give a brief description of the currenibjakes
i To complete requirements assessment based onaujdittatiahs data collected.

1 To identify possible options for the computing and data storage systems, based on the charactg
machines and on the possibilities offered by vendors on the market

1 To evaluate the options offered by various vendors based on the system goals and requiremtrs

requirements assessment.

I To make the final choice of symtdoonfiguratidmsed on these evaluations

Work Description and Expected Regults

Describe thactivitiesincluded in the specific Task. Wherever possibleyymavidel and quantitative informatmnactivitie
and results. Additionallyptbanizationwhich will be responsible for each activity, should be indicated.

9 To collect additional applications needs and information of applicability of the use of accelerators
this will come primarily from work on Tesla units deployed at Cyl and large Tesla cluster (Lincoln) (
[R48] and Cell/BE syseat JSC [R28].

1 To research the market in order to identify possible options
1 To develop a proposed configuratimsue tenders

i To evaluate tenders and select a vendor and solution

Deliverables

Describe the Deliverables emerging from the specific Task.
D3.1.1. Summary report on applications requirements

D3.1.2. Report on options available
D3.1.3. Tenders

D3.1.4 Final selection of vendor and systems solution
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Equipment Infrastructui@sk Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 2: Physical installation and software setup and system ir
Participant Number HO PA1 PA2 PA3 PA4
ManrMonths per participatirayganization 6.4 0.4 1 0 0

Task Objectives

Give a brief description of the currenibjakes
1 To develop a detailed implementation plan for system deployment (in conjunction with Operations

1 To conduct a risk assessment and dgwelopriate risk mitigation strategies (in conjunction with the (
Committee).

1 To develop a set of acceptance tests for the system

1 To deploy the procured system following this plan (including physical irsstiiaiiersangndsystem
integratioh

1 To identifyystem andlser software required to support the HPC facility and the application portfolio
1 To track the progress of the deployment and address deviations

9 To conduct the acceptance testing and be ready for normal operatom of the syst

Work Description and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymavidel and quantitative informatmactivitie
and results. Additionallyptbanizationwhich will be responsibledcin activity, should be indicated.

1 To have a detailed plan with associated risk assessment and mitigation strategies
1 To have a set of acceptance test defined and understood by the vendor

9 To execute a process of physical installation of the sgssEmiatét testing

1 Based on the analysis of needs and the choice of system architecture, to explore possibilities for
adequate system and user software, whether included in package deal by system vendor, comme
freewas

1 Once determingulocure, instadhnfigure and prepare stafifiporinstalled software
9 To conduct acceptance testing

1 To have the systeto iaroperaticad mode

Deliverables

Describe the Deliverables emerging from the specific Task.
D3.2.Detailed project plan for deployment

D3.2.2 Risk assessment with defined risk mitigation strategies
D3.2.3 Defined set of system acceptance tests
D3.2.RKReporbn system deployment and acceptance tests

D3.2.5 System in operation and executegplisations
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Equipment Infrastructuii@sk Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 3. System operation and maintenance
Participant Number HO PA1 PA2 PA3 PA4
ManrMonths peparticipating organization 82 1.6 1 0 0

Task Objectives

Give a brief description of the currentbjetkes
1 To set up System Administration

I To set up a maintenance process

I To set up a helpdesk for operational support

Work Description and Expectésly Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymavidel and quantitative informatimnactivitie
and results. Additionallyptbenizationwhich will be responsible for each activity, should 8e indicate

1 Work with the Human Resources team in recruiting the systems administrator in the initial phase
in charge of this WP and additional technical staff as necessary (TASK 4.3) and arrange for training if
1 Regular intestions with NCSA and JSC to obtain crucial advice and support, notably through
experienced technical staff.

1 To develop a system maintenance plan.

Deliverables

Describe the Deliverables emerging from the specific Task.
D3.3.1 Transferkobwledge/expertise from NCSA and JSC to Cyl staff.
D3.3.2 Documented systems maintenance processes and procedures that are in place and being ex
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Equipment Infrastructui@ask Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 3.40ngoing requirements collection and assessment
Participant Number HO PA1 PA2 PA3 PA4
ManrMonths per participating organizatiol 15 1.6 1 2 0.5
TaskObjectives

Give a brief description of the currentbjetives
1 To assess tlmngoingneeds for computational resources of the research activities planned within th

of other research activities within Cyl or in the region
1 To identifgefine changes needed annually to the operational configuration, software and operatio

system to respond to evolving requirements

Work Description and Expected Key Results

Describe thectivitiesincluded in the specific Task. Wherever possiblejymevidal and quantitative informat@mmnactivitie
and results. Additionallyptbanizationwhich will be responsible for each activity, should be indicated.

1 Analysis avolvingieeds for ¢hresearch components of tHEefayproject, in coordination with the sci
leaders of each application field

1 Analysis gferiodisurveys of user applicatiomgtect and understand changes in requirements

1 Comparison with usage patterns atfdtateant HPC facilities (NCSA, JSC), and definition of goals a
requirements for the system

1 Based on the analysis of evolving needs, to explore possibilities for the acquisition of additional
software

1 Once determingdocure, itall,configure and prepare stafifiporinstalled software

Deliverables

Describe the Deliverables emerging from the specific Task.

D3.4.Report on needs and related godiishanges needed to respond to changing needs, updated anny
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Equipment Infrastructure Tasks Table

Each Task represents one masestibn of the project and results in one or more Deliverables or significant outcomes

Task
Number

Task Title

ManrMonths

Deliverable
Number
(e.g. D1, D2

TASK 3.1.| Requiremendalysis, tenders and system selection

5.2

D3.1.1,
D3.1.2,
D3.1.3,
D3.1.4

TASK 3.2.| Physical installation and software setup and system integration

7.8

D3.2.1,
D3.2.2,
D3.2.3,
D3.2.4,
D3.2.5

TASK 3. | System operation and maintenance

84.6

D3.3.1,
D3.3.2

TASK 3.4 | Ongoingequirementllection andsessment

20.1

D3.4.1
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Equipment Infrastructuiéme Schedul@ark the cells of the Table using the Xyméecify the duration in months of each Task)

Task Number / Title

D

U

R

A

T

@)

N

(months)

12

15

18

21

24

27

30

33

36

39

42

45

48

TASK 3. Requirements analysig
tenders and system selection

TASK 3.2Physical installation an
software setup @ahsystem
integration

Task 3.3System operation and
maintenance

TASK 3.40ngoing requirements

collection and assessmnt




d®.2.4 Human Resources

Describ¢éhe proposedactivitiesfor the recrutiment of Human Resources {gos$, PhD students etc) required to carry out the
work A justifiedbreakdown afethodologyandthemilestonesf the projedhcluéhgany pobablescenariosand assumptionor
the implementation path of the mtopedd also be providdximun® pages)

The analysis of methodology must be baseutoposed asks and tinsehedule

Any diagranmad figures refering to the methotlwddgyill bollowednd to the relationship among the vieagkgsan be inserted
in the main body of the proposal or attaéimeesess

This WP includes all issues related to the human resources required for carryingely taedpedieotntly. Emphasis
will be given to thesessment of needs, coordination and monitoring of the contribution of the personnel from the ho:
partner institutions, recruitments of scientific and te€hhiabstainistrative perddBeeretariat, accounting, etc.)

needed for this project are already in place at the Host Institute.

The Scientific Leader will communicate the needs for administrative support to the PC who will make avedable the
support for the writiiggroposals and the recruitment of postdoctoral fellows and graduateirsgucie titssvpooject.

The Cyl &earcibevelopmenfficer, B. Rostand, wgjutarly inform the Scienéifider about possibilities of funding
related to the activibéghis project, particularly from EU calls.

Adequate administrative support will be given for the organization of training and advanced educational programs ¢
research using the proposed infrastructure as describ&tiéradfRibistrative suppeeded for outreach and
dissemination activities will also be taken into consideration. The SL will carry out, on a regular bagisatid in collab
the CyTera Forum, an assessment of needs and resources and suggest their distribagioesorihed?i@ Task 4.1. In
addition the SL will assess the needs of the research teams in regard to user support and make availahie expertise
usage of the infrastructure, as described in Task 4.2. More advanced educationRte tratitimy tineHesearch

activities of this projectamingtexpanihgt h e fi ¢ a p a haie ldasdrihed in WR5 aparbohteedResearch
Methodology.

Recruitment will take place in the following areas:

1. Technical staff: One systems adtoinigiltedbe hired within six months after the start of the project. In the second ye:
additional systems support specialists will be recruited to take charge of storage, networking and security and
user support office.

2. Scientific $taThey will be associated with the various research teams. Administrative support for the prepa
proposals that involve host participation will be provided by the host. Postdoctoral fellows and graduatiestudents v
from grants secuildthe senior researchers who will also have the responsibility of their recruitment. Administrative
will be given for the organization of the interviews at the host and for their relocation when workingniersthe host.
have well devpkd administrative structures to provide these services for the scientific staff that will be hired at tt
institutes.

3. Recruitment of students to work on research summer projects related to the research activities of this project.
pragram will start in the second year of the project and it will be led by K. SchillingTeraiFofuime Syudents will

be invited for online application in the Spring semester to work with specified research activities witho)etie scope o




Funding has been allocated in this proposal to support students from UCY, which is expected to provide the lar

applicants. Other resources if available will be used to support additional talented students.

Finally we would like to stiteat all the leading scientists have strong international collaborations and can attract rese
from abroad to work with them. They all have experience with securing money for their research activities and wort
students and postdoctoraifellGiven this track record we therefore expect a number of proposals written by the sen
scientists, in the scientific areas supported blyettzep@yject under this proposal as well as potential new areas, to sect
funding for postdoctoral feo@graduate students.
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Human Resourc@xask Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 4.1Assessment of needs
Participant Number HO PA1 PA2 PA3 PA4
ManrMonthsper participating organization 2 0.9 0.5 2 1

Task Objectives

Give a brief description of the currentbjetives
I To assess tlangoingeeds faidministrative resources:

- for writing of grants

- outreach and dissemination activities

- monitor finances and reports related to ongoing grants at hosacupiestieyant to this
project

- organization of International Conference in year 3 or 4

- regular maintenance of infrastructure.

9 To distribute properly the human resources

WorkDescription and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymeavidel and quantitative informatmactivitie
and results. Additionallyptpeanizationwhich will be responsible foragtiefty, should be indicated.

The PC will be in constant contact with the SL in ordethteridergifg ar c her 6 s n e e d Bistributia
of the human resources will take into gcepardation of grants, monitoring of finashcep@t®f ongoing proposal
funding relatedlthis projecbutreach and dissemination activities. Human resources will be provided for the

an international conference that will increase the visibility of the infrastrisgarehaodtasmes.

The SL will also have regular nsasiihdhe technical staff to assess their needs with administrative support
maintenance of the infrastructure as detailed in WP3.

Deliverables

Describe the Deliverables emerging from the specific Task.

D4.11: Chart planning of the distribution of resources regarding outreach and dissemination activities.
D4.1.2Chart planning of the distiibofiresources regarding gréimg updated monthly
D4.1.3: Chart planning for the distribution of resources for ongoing host proposals.

D4.1.4: Chart planning for the distribution of resources for infrastructure maintenance.
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Human Resourcésask Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 2£: Assessment of resources argeusupport
Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participating organizatiol 48 1.6 2 1 1

Task Objectives

Give a brief description of the currentbjegkes

1 Assessment of resources for providing user support for the effective usage of the infrastructure.
1 A users support growdl be formed with the objectives

- To provide office, telephone amohail responses to queries from the users oftlcerm@uter.

- To verk with selected groupmprove the performance of applications involvepdiamityigiojects.
1 Assessment of resources for the organization abuesesg

1 To set up eollabmation infrastructtmesupport both internal and external resatmrations

In the second year of the project when the machine becomes available oneiiéekidicssstaferies from
researchers on ammeeededbasishelping them address their most critigtrshqntoblemsimiteatollaborainwith

researchers to address lotger softwaperformance or scalability will be provided.

Work Description and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possiblejymnevidal and quantitative informatnactivitie
and results. Additionallyptbeanizationwhich will be responsible for each activity, should be indicated.

The SL will monitor the neqa®widing user support. The SL will have regular meetings with the research tal
as to optimize the allocation of existing resources. A user sapparseffgigoport mechanigithbe set up.
Adequate human resources should beddemtifieovided for the user support to carry two types of potivitiesn
office, telephone anthal response to queries thhemsers of the-Tgra system and 2vtwrk with selected groups|
high priority projeci$e latter function will be connected closely to the research teams and therefore it form
under research methodology. The user suppuiit ##sonwork with vendor personnel and leverage their exper
getting applications runniingesftly at scale, as well as assistance in resolving problems that may arise.

Ch, Nicolaou, at the Host as of 1. Feb. 2009, will initially provide technical assistance and coordinate
needs for training. Additional recruitment o#ltestafii will begin as soon as this project is approved, U
coordination of the Scientific Leader who will ensure that people with the appropriate expertise needed f

the projects are hired.
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The SL will also assess the netaliriorg prograrmluding in partic@pplication scaling, performance enhance
dataintensive applications, visualization servicélatetitl. be organized in collaboration with NCSA and JS
Nicolaou will be coordinating these activitie

Acollaboration infrastructure will be created to support both internal and extettedosg@m8nchronous
capabilities will include desktop audio, video, acdrseregrting as well as tbased equivalents. Asynchronous
collaborain capabilitieacluding wdlased fiharing, discussion, collaborative editing (wiki), anglipliehimej
(blogging), will be provided. Collaborative software engineering tsolsraectatirgontrol, bug tracking, and te
tools willlso be a part of the collaboratrastructure. Given the critical nature of such infrastructure, well este
sourcend/or commercial tools will be selected and formal training and support Wil W€ proaiadSC.

Deliverables

Describe the Deliverables emerging from the specific Task.

D4.2.1: Formation of user support group

D4.2.2: Online tools for user queries

D4.2.3: Formation of collaboration infrastructure

D4.2.4: Chart planning for organization of training programs
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Human Resourcésask Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 4&.: Recruitment oethnical staff
Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participating organizatiol 2 0.4 0.5 0.5 0

Task Objectives

Give a brief description of the currentbjekes

The objective of this tasto isoordinate and monitordib&ibutionf technicaltaff; these will be mostly the
personnel. Short visits from NCSA mchi(cal stafiill be scheduled as needed.

The critical issue here is how to achieve the required local expertise for successful operation of the first
Giverthat technical personnel with HPC expertise are hardttoaitratbtaken for granted that theviie able
to recruit permanent technical staff with full compétetpesition The task is then to identify and hire su
candidates with less experience to be trainedtiraltinoddng environments of MEGAS®r bytechnical staff o
NCSA and JSC visiting the HO.

Priority will be given to recruiting a systems administrator for the machine funded from this project.
Additional technical staff will be recruited as ieedpthnned that in yearf 2he projetivo additional technic
personnel will be recruited bringing the total number gysteaes Administrator 2gistemsupport specialists

who will contribute to user support

Work Description and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymeavidel and quantitative informatmnactivitie
and results. Additionallyptbanizationwhich will be responsible for each activity, should be indicated.

Themembers of the Operations Committee have very strong links to universities and research institutes
they can draw talented staff. Collaboration with NCSA and JSC also makes thechoicéhpensofieelsier.

We are however agvéhat technical staff with experience in ldFficalteo find
On this background we shall adopt the following strategy:

Unless we find a system support specialist with qualification in HPC in a short time, we intend tevectruit y(
compitational scientigtdling to qualify more deeply in hardware aspects of théiaifeldeandhe working
environments of NCSA and JSC

A fallback position would betoaframge vi si t s of NCSAG6s and iyDtbévenddr
of the HP8ystento havensite fielengineerandarranmgfor orsite traineeqs of graduate students from(&CY
exercised manyJniversity environmewif)also be investigaléds approach to the problem, namely to focus ¢

several promising candidates from whom to select the most suitable one later, appears rather natural, an
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by pioneering univergibyps.

A top priority of this task is to raguitms administratotrmediately after the project is appb@mphithg on the
person recruited appropriate training will be provided.

Additional technical staff will be recruited ascoetdledting to the system administnaéimenancand user
support.

Deliverables

Describe the Deliverables emerging from the specific Task.

D4.3.1: Recruitment of a systems administrator (advertisement,, evaluation committee, possible training)
D4.3.2: Recruitment of two additional technical personnel (year 2).
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Human Resourcésask Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 4.: Recruitment ofcgentific staff
Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participating organizatiol 2 1.6 0.2 2 0

Task Objectives

Give a brief description of the currentbjekes

It is important to emphasize that the senior researchers at the Host Organization all have very strongcties
groups worldwifitem which they can draw researbli&®g\ aniiSC are world famous centers involved in major
European research projects. Collaboration with theseakent€yl attractive to high quality researchers. Colla
with the University of Cypingsires access to a pool of talented students. Collaboration with SESAME gives
to scientists in the area and opens possibilities for attracdinghaleegion.

The specific objectives are the following:
A Recr ui t me hdfasenioraompyiaiondl/computer scientist at Cyl.

A Recr ui t me n tacanpuatioagh sTientishtd woek ort clinmte studies. This position is funded b

gained by J. Lelieveld.

AAdditional researchers, notabkdqetsiral fiewsywill be recruited in relation to research projects.

Work Description and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymavidel and quantitative informatmactivitie
and results. Additionallyptpanizationwhich will be responsible for each activity, should be indicated.

An important activity that we will pursueo@dimate and monitor the contribution of research teamamen
evaluate thneeds for additional human resources and/or expertise. The Scientific Leader will have regu
the Task leaders to discuss synergies among projects and optimal involvement of research personnel ir
For example researchersking in developing software on GPUs can help with other applications.

An immediate activity that will happen after the project is approved is theasenitmeoinpfitational/compt
scientistWe will swiftly move through all necessamnyrpsalertisement of position in international journals an
fom; setting up of a selection committee; interviews, final selection,@andavfite t he commi t t
necessary approvals fromH®eTh. Dunning will chair the evaluation committee for the appointment o
computational/computer scientist. This procedure will also be followed with any other senior staff appoi

made in the course of this project.

We wilalso proceeds soon as we identified a suitable candidate, with the appointment of a postdoctoral

experience to work with the group of J. Lelieveld on Climate studies. We would like to stress that J. Le
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assembled amernational group of postdoctoral fellows who are working onatarious proje

In the medium and longer term, additional researchers, rbtatdygbdstiows, will be recruited in relation to r¢
projects. These are expected to be fundeftgrartiational or European competitive funds. Clearly the exig
Tier2 HPC facility, with adequate environment and user support, will be a great asset to the research gr
access to it for obtaining competitive funds ésetireln projects and the related recruitments ciMecexpmber o

faculty funded from Cyl resourcesagrenposdoctoral fellows funded from competative gesnisltondse

2009 2010 |2011 | 2012
Faculty | 2 (existing) 4 7 10
Postdocs | 3 (fromunning grants, ERC & RPF) | 7 10 14

We stress that in the above table we only included CSTRC staff. Facultprahéelosaleag employed at
EEWRC and STARC rawe shown e.g. J. Lelieveld has 4 posttiéellowswo of whom will be couting to this

project.

A number of postdoctoral fellows associated with this project will be recruited at UCY from competitive fu
in lattice QCD &P ZPEOPLR0071-11TNnetwork is recently approved providing fundingdsidontoral fellow f

two years to work on research outlined in this project.

Deliverables

Describe the Deliverables emerging from the specific Task.

D4.4.1: Appointment of a semmoputational/computer scientist

D4.4.2: Appointment of agmsbral fellow for climate studies

D4.4.3: Appointment of additionalqossand faculty

D4.4.4: Reports on recruitments of scientffeldgadf (eseargrofile, recruitment precessults)
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Human Resourcésask Description

For each Task use a separate Task DescriptionMaxtimum 2 pages per Task)

Task Title TASK 4.: Recruitment of summer students
Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participatirggganization 15 0 0 1 0

Task Objectives

Give a brief description of the currentbjekes

To recruitndergraduate students for summer projects in the areas of interest of this project.

To provide training to use the machine for thenespecifictask

Work Description and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymavidal and quantitative informatimactivitie
and results. Additionallyptbanizationwhich will lsesponsible for each activity, should be indicated.

Experience has shown that talented students are attractesftbgastatdrastructure. To introduce and in
students to follow computational science we will run summer projectse Bivatityordiudents from our partne
University of Cyprus to which we have allocated fundingdteswoveer3students for the last 3 years of this
when the machine will be availabl€yllieea Forunchaired by K. Schilling, will bengbe for advertising a
selecting the students. The students will be allocated to the various research teams according to their inte

Deliverables

Describe the Deliverables emerging from the specific Task.
D4.5.1: Recruitment-duBdergraduate students for year 2010, 2011, 2012
D4.5.2: Two weeks training courses

D4.5.3: Report on each summer project
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Human Resources Tasks Table

Each Task represents one masestibn of the project and results in one or more Deliva@gatifiesaint outcomes

Task
Number

Task Title

ManMonths

Deliverable
Number
(e.g. D1, D2

TASK 4.

Assessment of needs

6.4

D4.1.1
D4.1.2
D4.1.3
D4.1.4

TASK 4.2

Assessment of resources and user support

53.6

D4.2.1
D4.2.2
D4.2.3
D4.2.4

TASK 4.3

Recruitment of techrataiff

3.4

D4.3.1
D4.3.2

TASK 4.4

Recruitment of sciertiff

5.8

D4.4.1
D4.4.2
D4.4.3
D4.4.4

TASK &

Recruitment of summer students

2.5

D4.5.1
D4.5.2
D4.5.3
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Human Resourcédsme SCthUI@Iark the cells of the Table using the Xyongécify the duration in months of each Task)

i D ) R A T | @) N (months)

Task Number / Title

12 15 18 21 24 27 30 33 36 39 42 45 48
TASK 4.1Assessment of needs X X X X X X X X X X X X
TASK £ Assessmendf resources X X U xUxd Ul U e sl sl el sl xd s xd x| x ] x X X X X
and user support
TASK 4.3 Recruitment of Techn
staff
TASK 4.4 Recruitment of Scient X X X X X
staff
TASK 4.5 Recruitment of summ

X X

students




d9.2.5 ResearctMehodology

Describ¢he proposedResearclactivitiesfor project implementatioA justifiedbreakdown afethodologythemilestonesf the
projet andthe specific techniques to be, us#dihgany pobablescenarios and assumptiofer the implementation path of the
projecshould also be provi@ddximun® pages)

The analysis of methodology must be baseutoposed asks and tinsehedule

Any diagranand figures refering to the methottwdagyill be followartd to the relationship among the viaagkssan be inserted
in the main body of the proposal or attaéimeesess

The current proposal will provide the core funding for the initial inf&STiRCGemeisibned to develop as an
interdispiinary researahd educational center, performing frontier research in science, engineering and technology il
where the usage of computing constitutes an indispensable resource. In this project we build on the daheds of initial
includescientific computing; digital cultural heritage; environmental science arabengitaenivad biology and
bioinformaticand natural sciencékere will be a number of phgjeet tasks associated with eachsasbawn by the

diagram innfex 5 Thisdiagranalsolinks each partner institution with each of theitlaskisich they are involved.

Research projects will be given time@grrdra infrastructure based on the resource allocation method outlined in Sec
9.2.1. To ensuretttize research teams have adequatetskitl effectively exploit the allocated resources a comprehensi
training and education structure will be put in place. Basic user support and initial training have beefaRidined in Se
In this WRyeexpand thisainingn a very focused way towards the actual us@erafa@g customized for the capabilities
that the CSTRC provides. To this end, a seniationaggigntist will be recruited whoeviill’olved in the activities of
Tasks 5,15.2, 5.3 and 5.4, whiahthe scientific compuésks in this section and all focus on the application potrtfolio of
Tera and the architecjpecific knowledge necessary to utilize the infrastructure effectively. Emphasis is placed on
acceleratg coprocessors and the preparation of applications to run on these architectures as well as the upcoming
systems. The synergies between an enhanced education program (Task 5.1 and 5.2), active research in Computel
UCY (Task 5.3) and thgligability of this research to all other areas (a particular example is Task 5.4) act to complen
entire research program. The motivation falsthisribanced by access to th&lBthtluster that has beelyparted

by an Axis 5qposal, the 62 Tflofolsuble precision peak) Linemtec[R48] at NCSA and access &yd@edis.

Digital cultural heritage resé@esk 5)owill be led by L.Kalisperis in galiapovith STARGI C2RMF using

visualization tools. The propgedties can be grouped under three main research fields: data interpretation, i.e. visu
used as a cultural heritage (CH) reseaiRB3jpeéirs 1 & 2), data management and outreach to various d&bdjunities
environmental illuminatiahvasualization afieeimplementation on the system of Ray tracing and(Radiari®& 4).

These activities will have strong synergdiles &ithfunded project STACHEM in STARC and an infrastructural proposal
STARLAB, which include visualizatiamaging equipment and activities.

Environmental scieaod engineeriiggrepresented by pvojects, one on climate modaglohthe other related to
desalination, both topics of particular relevance toli@ytaeseaarch will be implemenitihwhe climate research
group at EEWRGQ] ey J. Lelieveld, in collaboraiibrMPMainz. Th&ier2 system will enable fegolution climate
simulations. Since the models are already available and to a large degree architediRfb)]titmpeand dret
implemented as sas the system is operatidaaks (5.65.8)all deal with this area and will culminatessegsnent

of atmospheric chemistry and climate change in the Mediterranean. Researc(iTiaskesginabenmphnented




within the research project Cogeneration of Electricity and Desalinated Sea Water using Concentrat&S8)ar Powe
at EEWRQ@vhich is funded by the Cyprus Goveiltm#rite led by J. GeorgiaflCyl in collaboration with $SF
Center of Advanced Materials for the Purification of Water WRbSrsteting Beckman Institute at UIUC-TameCy

they will compute quantum forcefields of large clusters of atoms tcdaedohamaodynamic equation of state and

use this as input into molecular dynamics simulations of hanopores involving millions of atoms. Integration of the M
continuum models can then be used to simulate reverse osmosis.

There are a number ofptsjin theoretical high energy physics: Tasks&nd53.10elate tattice QCrask 5.1wiill

be led by C. Alexandrou and will involve the Host and UCY. Nucleon structure/ithilheTNCligRPOLtet to

decuplet transition form etk be stied using DWif collaborian with the group at 8id LHPC [R48Bkreby

allowing access to the dynamical DWF configurations. These cardigemgaisiulated by leading researchers in US,
Europe and Japan (RBC and QO Sirte no single research group has the computational resources to produce tf
In addition simulation$idfN) gauge theories (Task, fetilby H. Panagopowld$ pe carried out in collaboration with

the groupt thdJniversityf PisaSimulatierat N>3 & exceedingly computational demanditige object of this task is to
develop and implement algorithms that improve critical slowing downthi4ilpstfetsriolude porting and

benchmarking of lattice QC3aAC software; optinozaif codes for TMF generation andtmoaf propagators;
optimization iofversion codes for domain wall Dirac matnialgsid codes for lattice results. Results on key hadronic
observables will be produced: the nucleon generalized paitos d@Ddusing TMfyear 1 &2 ); the decuplet to octet
transition form factasghg DWgyear 1& @nd an improved algorithm for SU(N) lattice gauge theories. With the succes:
Task 5.4, applications involving disconnected diagrams carele inchgideglculation of the disconnetitgptam
contribution to nucleon form factors andldwii-term(year 3 &4).

Bioinformatics research will be leddngenédel in collaboration with\d@fomponaga)the contexttbie EUfunded
ELIXIR projesee letter of support, AnneéZdilections of primary data, curated databases and common reference
collections will be made available for prddessiri)2A suite of validated bioinformatics applidhtenmstalled.
Initial}, the applications will be mirrored from4fec¥ittdisee letter of support, Anneanél)then gradually adapted to
the needs of the local users, at the initial stage with the Bioinformatics Resed@BiL) abti@ibmyill be expanded t
the needs of other users with the operational phase of the Cyl biology reseb&HESzEvte both expected 2011.

ThebiophysgTask 5.13 will be led by G. Archongisatém MD simulation and electronic structure computation of large
biomoledar systems will be performed. The goal is to calculate the ion/water distribution around the neutral and che
peptides; calculate the average heliciyneige energy and entropy of helix formation as a function of salt, concentrat
and tenperaturé&imulations of the equilibrium of the complexes C3c:W4A9, C3c:NllTplkBar@3he results

analyzedn Task 5.14, led by S. SkoMiidyajectories of solvated cryptochrome wjtiafidAdlectronic excited state

spectrum of (FAEN cryptochrome will be simulated.

SESAME data analysis (Task 5.15) will be led by HI h¢opracéssing of the raw data will €Ruind specific
software tools, whach not commercially available, or neetiaptesihe SESAME commuaityd it s partne

develop a number of such software tools, usually specific to a given application



http://www.watercampws.uiuc.edu/
http://www.watercampws.uiuc.edu/

Research Methodologwask Description

For each Task use a separate Task Description([Aasimum 2 pages per Task)

Task Title TASK 5.1.Research Enabling Educational Activities
Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participating organizatiol 10 0.8 2 1 0

Task Objectives

Give a brief description of the currentbjetives

Enabling large scale scienceeagiheering requires preparation of the scientific research community

capabilities of the proposed system. Over the next several years, major increases in computing pov
engineering simulations will only be realizexifoayspdire able to exploit the increasing number of compute c(
the computing systems. This is a major departure from the last decade, where increases in computing
mainly by increases in chip frequency (from just 66 Blkzrned®94 GHz in 2004). A range of training progrg
needed to enable faculty, staff and students to take advantage ajripuiifey system proposed here and its f
Tierl to be installed in CSTRC towards the end of this project.

A series of training and educational activities will be carried out in collaboration with JSC and NCSA
objective to develop a graduate program in Computational Science (CS) around the HPC facility that sh
studentboth from Cyprus and the Eastern Mediterranean countries (and beyond).

Work Description and Expected Key Results

Describe thectivitiesincluded in the specific Task. Wherever possiblejynevidal and quantitative informatnactivitie
and results. Additionallyptbeanizationwhich will be responsible for each activity, should be indicated.

Personnel who will help develop and implement training programs have been already recruited. K. Schi
CSTRC aa senior scientist with great experience in setting up such programs having pioneetgu acsiritylaat
the University of Wuppertal. Ch. Nicolaou, expected to complete a PhD in Computer science in the S
teacher training amitl be at CSTRC as of F&€B0Q@9. Additional personnel will be hired as needed, as detailed
They will be working with the Scientific Leader and in close collaboration with NCSA and JSC in order to
needed to enable cgidge computatioseilenceesearch.

The following steps are proposed:

1. Handsen Workshops: Hadstraining activities in both the development and operations phase will range

specific strategies to advanced programming techniigeborexploit-Tgra capabilities (twice a year).

2. Summer Institutes: These are focused workshops for interaction among the application scientists and

address issues and facilitate effective use of the capabilities 6fnitycollaborative environments will be used




sustain interaction among community members.
3. Development of online tutorials in collaboration with NCSA.
4, Development of HPC Courses (starting.in 2011)

5. Preparation of a graduate course and tiolahg€Computational Science, in collaboration with NCSA and ¢
faculty and expertise from UCY and JSC.

Deliverables

Describe the Deliverables emerging from the specific Task.
D5.1.1: HPC workshops

D5.1.2: Application specific Suimstiautes
D5.1.3: Gline tutorials

D5.1.4: Graduate course in Computational Science




Research Methodologwask Description

For each Task use a separate Task Description([Aasimum 2 pages per Task)

Task Title TASK 5.2.: HRIAdvanced Applications System
Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participating organizatiol 12 0 3 2 0

Task Objectives

Give a brief description of the currenibjectkes

High Performance Computing (HPC) applications in computational science and engineering necessitate i
maintain efficiency of algorithms as-pamafleting architectures evdiigicore chips have become a standard a
vector procsimg is a major feature of both conventional and, importantly, modern supercomputers. This is
the case of prevalent accelerating coprocessors (such as GPGPU, Cell/BE and FPGAuntsrthsystagiven |
highlevel total cost operation of systems in theTrardfiop regime, it is imperative that we explore the opporty

provided by low wdseat processors such as these for specific HPC tasks.

The HO must not only acquire expertise in managing capabilityatgstientisdbamalysis of the core routines of
major users in order to recognize (and overcome) bottleneck problems. Further to #xpdtiencs slithréeadin

international groups in the actual exploitation of innovative processsr technolog

Hence, the specific task objectives are:
1 To achieve statétheart performance analyses on the bottleneck problems of the prospective user
CyTera, such as to identify genuine capability bound problems
1 To encourage and support dapéioiunded users off€ya in exploring the opportunities of both graphig
Cell/BE processors.
T I'n particular, given that wusers will have a
must benchmark upcoming PRACE anedstegstems with the a@ydlerauser profile

Work Description and Expected Key Results

Describe thactivitiesincluded in the specific Task. Wherever possibleyymavidel and quantitative informatwmactivitie

and results. Additionallyotbeanizationwhich will be responsible for each activity, should be indicated.

This program shall be addressed in a strategic alliance with the Jilich Supercomputing Centre as our PA!
whole of Germany through the John von Neumann Institute for Computing (NIC) and is likely to act as en

0 Centers dhe EUevel. JSC is already cooperating with HO within the LinkSCEEM project that links scien




Europe and the Eastern Mediterranean area. JSC is presently exploring various aspects of Cell/BE Linu
systems JUICE andCEnext) such as performance analysis, mixed single/double precision arithmetic in Li
packages, on the basis of PARTEC cluster middleware and is developing together with IBM and the Uniy
Regensburg and Wuppertal a Latticei€@&larjar cluster of Cell/BE blades.

With their SCALASCA projecathdgvelomga diagnostic toolset for improving performance of parallel impler
JSC provides the infrastructure féethean Research School for Simulation @RSER56] which is about to go |

operation.
K Schillinggreviously a research group leader atiNie, coordinating these activities. The JSC partnership wi
instrumental for CSTR&taining statédtheart European standards within the context of PRACE (Partnershifg
Advanced Computing in Europe) in which JSC has a leading role.
The hey result will be:
Performance studies on core routines of HO users (on the basis of SCALASCA)
Pilot studies for porting capability bound tasks of HO users onto graphical processing units (GPU)
University of Wuppertal) and Cell/BE systems (on the basis of JUICEnext and th& napsoegitg3ys@E
at JSC)
9 First evaluatioobcapability computipgjons for HO users on the envisaged PRACE architectures (tq
JSC)
1 Detailed Benchmarking studies of the grand challenge problems of the HO user community on u
Petaflops architectures
1 Organization of adate Program in Computational Science in collaboration of NCSA (sharing expg
GRS)

Deliverables

Describe the Deliverables emerging from the specific Task.
D5.2.1: Twioaining courses at HO on Cell/BE and GPU based cluster architectures

D5.2.2: Orteaining course at HO on SCALASCA tools
D5.2.3: Thréerformance studies with SCALASCA for fajardpyplications
D5.2.4: Twicaining courses at HO on implementations on PRACE architectures

D5.2.5: Assessment of new computer archudtiuor®RACE based oif €@y application profile

D5.2.6: Material for Graduate coursesparfogmance computational science
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Research Methodologwask Description

For each Task use a separate Task Description([Aasimum 2 pages per Task)

Task Title TASK 5.3Programming Models, Platforms and Architectures
Participant Number HO PA1 PA2 PA3 PA4
ManMonths per participating organizatiol 12 0 1 24 0

Task Objectives

Give a brief description of the currenibjectkes

As detailed Trask 5.2,guting existing applications optimally to modern parallel systérnvsaistaskaand efficiently
exploiting the available computing power is usually a serious challenge. A considerable amount of resgar
being placed developing new programming models, tools, and architecture components to make the deve

applications easier and accelerate their execution.

Here, we will augment the studies of Task 5.2 by implementing and evaluating egisting(@mdenmméng mode
and tools (such as MPI, UPC, MapReduce, DDM, CUDA and OperGE)arsapptioation profile as determine
Task 2. P. Trancoso (Task Leader) and hisiteaatlaboration with P. Evripitlbamploy extensionsedlfHux

platform developed a¥timprove efficiency and also greatly simplify the task of evaluating alternative arc
Thread Flux (TFlux) is a complete system that supporBrinenTMtdtithreading (DDM) model of execution. TF
virtudizes any details of the underlying system thereby offering the same programming model independen
The observed spagausing TFlux has been shown to bastabtea number of platfRsig This will also make t

evaluation of coprocessor technologies, and in particular FPGAs, a much simpler task.

We will implement prototype architecturesfubidggtem simulator, such as Simics from Virtutech. Such simul
very timeonsuming to implement but return accurate results. The purpose of these simulations is@etleita :
user community of optimal platforms for theipapgliwhtlso to propose future parallel platforms that acigress

Terauser needs.

Work Description and Expected Key Results

Describe thectivitiesincluded in the specific Task. Wherever possiblejynevidal and quantitative informat@nactivitie
and results. Additionallyptbanizationwhich will be responsible for each activity, should be indicated.

In order to achieve the objectives set above we divide this task into four phases:
Phase A: Study and Evaluation of Takgptications and Parallel Programming Models

The UCY team will collaboratéheitbam dfask 5.2 in identifying and evaluatingTteea@ypplication spectrum. A

representative subset of thiBe@y application profile will then be chosen fanflyisrand evaluation uliffeyent
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programming models. Among other models we will consider using are OpenMP, MPI, UPC, MapReduce
evaluation will be performed on the system by native execution of the applications usirayits @Astbaivis. lib
Phase BAnalysis of Alternative Parallel Platforms

We will study the use of alternative platforms to provide extra functionalities that will be relevant for &uge
functionalities include datdiftevechedulingtagks, power consumption and tempavedneescheduling, virtualizat
in order to provide ftlitrance, etc.

Phase D: Analysis of Alternative Architectures
In this phase we will study the use of alternative architectures in order to aecatavatefttieedCgra application
through:

1 Evaluation of the-Ggra application using curreptooessing/accelerating technologies: Cell/BE, G
FPGA. This will allow the marriage of application with appropriate accelerating techiesoiioigyraatiop
on which accelerators we should add to the infrastructure system in order to achieve better perfor
execution time, power consumption, and price).

1 Explore the use of future architectures not yet available in the iilarkpteMéntthese architectures,
as heterogeneous lasgale multiore systems, using asfrgtem simulator. In this case we will use the
project infrastructure to execute multiptertsmening simulations therefore allowing oemhtlyetfover a

large design space for the future architectures.

Deliverables

Describe the Deliverables emerging from the specific Task.
The deliverables will be composed of technical publications describing the results of the phadescobel
above. These publications will be in the form of technical reports, publications in international conference
D5.3.1: Publication presenting the evaluation of the different models and their performance for the applicé
D5.3.2: Technical report describing the features to be added to the TFlux platform and their expected ben
D5.3.3: Publication presenting the evaluation of the enhanced TFlux platform

D5.3.4: Publication comparing the acceleration of the appticatibfisrent existing architectures

D5.3.5: Publication presenting the potential architectures and their potehéed fmpheatign profile




Research Methodologwask Description

For each Task use a separate Task Description([Aasimum 2 pages per Task)

Task Title TASK 5.4.: Platform Optimization of Disconnected Diagram
Techniques

Participant Number HO PA1 PA2 PA3 PA4

ManMonths per participating organizatiol 20 0 10 2 0

Task Objectives

Give a brief description of the currenibjectkes

One of the main objectives of this task is to gain expertise in new architecture and programmibyg evadledtih
disconnected diagramisattice QCD as a prototype application. This will be achieved through cooperation w
and 5.3 but driven by the specific goal of the application of acquired knowledge to solve a very partictilar

Axisb RPH0308/09)roject hminitiated this projects development on GPU architectures and here the goal is
applications performance on alternative accelerator technologies and, ultimately, to prepare the applicsttic
suitable PRACE Toglatform.

Theobijectivef this task is to use the combination of improved algorithms and accelerating coprocessors to
disconnected diagram sighedsigh stochastic simulafibe improved algorithms serve to reduce the stochastic
levelwtile accelerator technologiiesised to boost the sample rate

From the physics point of \iedatge mass of tHgyelative to the is believed to be related to QCD vacuum stry
since this singlet pseudoscalar may receive a mass (itirthig doiao the vacuum contribution of disconnecte
diagrams. Disconnected diagrams also play an importanteeiséwtierevaluation of nucleon electromagnetic
factors and structure functions. While Lattice QCD provides a éipgirpanhipdethe strong interaction, it is also
statistical approach. This statistical effect is particularly prevalent in the evaluation of disconnected diagra
combination of statistical gauge noise and stochastic noise introduced-toyatiqmmopgatar estimation techniqu

combine to wash away all signal residues in final results.

Work Description and Expected Key Results

Describe thectivitiesincluded in the specific Task. Wherever possiblejynevidal and quantitativgformationon activitie
and results. Additionallyptbeanizationwhich will be responsible for each activity, should be indicated.

Partners NCSA (through its Innovative Systems Laboratory), JSC and UCY all have significant retgetetoc

this project. Alan O6Cais of the Cyprus Institd

these partners expertise. Activities related to this task will take place in tandem with Tasks 5.2bd 5.3 an
1 Initial code development and adaption for accelerator technologies

9 Performance evaluation







