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FOR USE BY THE RESEARCH PROMOTION FOUNDATION ONLY 

PROPOSAL NUMBER  

DATE OF RECEIPT 
DATE TIME 

____/ ____ / ____  

RECIPIENTõS SIGNATURE  

  

 

 

PROPOSAL SUBMISSION FORMS & GUIDELINES: TYPE III   

((CCOOVVEERR  PPAAGGEE))  

 

 

PROJECT PROPOSAL SUBMISSION 

UNDER 

T H E  R E S E A R C H  P R O M O T I O N  
F O U N D A T I O N õ S  F R A M E W O R K  

P R O G R A M M E 

FOR RESEARCH, TECHNOLOGICAL DEVELOPMENT AND INNOVATION 2008 

 

 

 

CALL IDENTIFIER CODE ɂȻȸ ɉɅɄȺɄɁȽ/ɇɈɆȸɈȽ II/0308 

PROJECT TITLE 
      (max. 150 characters) Cy-Tera: ɈˊɞɚɞɔɘůŰɘəɐ Ɉˊɞŭɞɛɐ ɔɘŬ ŪŮŰɘəɏɠ ȺˊɘůŰɖɛɏɠ əŬɘ ɇŮɢɜɞɚɞɔɑŬ ůŰɖɜ Ⱦɨˊɟɞ 

 

 
 

DESMI 2008 IS CO-FUNDED BY THE REPUBLIC OF CYPRUS  
AND THE EUROPEAN REGIONAL DEVELOPMENT FUND  

 

REPUBLIC OF CYPRUS EUROPEAN UNION 



 

 

 

PROPOSAL SUBMISSION FORMS & GUIDELINES FOR COMPLETION (TYPEIII ï STRATH STAGE II) Page 2 of 228 

Submission Forms Type III - Guidelines for Completion  

¶ Before the completion of the Proposal Submission Forms, you are requested to read the information included in the: 
o Work Programme of DESMI 2008 
o Call for Proposals of the respective Specific Action. Participants are advised, among other, to comprehend the 

evaluation criteria mentioned in the Call for Proposals, based on which the current Proposal will be assessed during 
the evaluation process. 

The abovementioned documents are available in the Research Promotion Foundationôs website at 
http://www.research.org.cy 

¶ The Proposal should be completed in English. 

¶ All documents should be filled in according to the following text specifications (format): 

Á Fonts: Arial Narrow, Font Size: 11, Spacing: 1.5 lines 

¶ Proposals submitted under DESMI 2008 should be accompanied by any supplementary data that is mentioned in the Call for 
Proposals of the respective Specific Action.  

All Supplementary Data should be attached as Annexes in the present Proposal. 

¶ The original copy of each Proposal, including the original signatures and seals of all Consortium members, should be 
marked with the indication òORIGINALó on the cover page. 

¶ For each Proposal, the correct Number of Copies should be submitted. The number is indicated in the Call for Proposals of 
the respective Specific Action. Each copy of the Proposal should be bound into separate booklet and printed on both sides. 

¶ Before submitting your Proposal, please advice the following Check List, in order to confirm that no important data has been 
omitted. 

 

Check List 

The Submission Forms are fully completed and all the questions have been answered, taking into account 
all the requirements of the Specific Action under which the Proposal is submitted.  

The restriction of the Text Length in all parts of the Proposal has been taken into account.  

For the completion of text, the Text Specifications (Format) mentioned in the Guidelines for Completion 
have been used. 

 

All pages have continuous numbering.  

The Submission Forms have been completed in English.  

The Proposal BUDGET FORM (Section ȸ12) is fully completed and it is in accordance with the specifications 
mentioned in the Call for Proposals of the relevant Specific Action.  

 

All expenses included in the budget are quoted in Euros.  

All necessary Supplementary Data has been attached in the Annexes of the Proposal.  

The ORIGINAL copy of the Proposal has the original signature and seal of the Project Coordinator and all 
the participating organisationsô legal representatives.  

 

The requested number of copies (7) of the Proposal, printed on both sides,  as well as one electronic copy 
on a CD-ROM or USB (in word and pdf files), as stated in the Call for Proposals, have been submitted. 

Note: Maximum file size should not exceed 3MB 

 

http://www.research.org.cy/
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All copies of the present Proposal have been bound in separate booklets.   

The Deadline for Proposal Submission, as mentioned in the Call for Proposals of the relevant Specific 
Action, has been taken into account. 

 

 

 

For further information, you can contact the RESEARCH PROMOTION FOUNDATION, Strovolos Avenue 123, Nicosia, 
Telephone: + 357 22 205 000, Fax: + 357 22 205 001, e-mail: ipe2@research.org.cy. 

 

 
  

mailto:ipe2@research.org.cy
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ȸ1. GENERAL PROFILE OF RESEARCH PROJECT 

 

CALL FOR PROPOSALS INFORMATION 

PROGRAMME  New Infrastructure 

SPECIFIC ACTION  Strategic Infrastructure Projects ï Stage II 

CALL IDENTIFIER CODE 

As indicated in the Call for Proposals 
ɁȺȷ ɈɄɃȹɃɀȼ/ɆɇɅȷɇȼ II/0308 

THEMATIC AREA 
Where applicable, indicate the Thematic Area under 
which the present Proposal is submitted.  

Information Technologies 

 
 

PROJECT PROPOSAL PROFILE 

PROJECT TITLE IN GREEK  
(max. 150 characters) 

Cy-Tera: ɈˊɞɚɞɔɘůŰɘəɐ Ɉˊɞŭɞɛɐ ɔɘŬ ŪŮŰɘəɏɠ ȺˊɘůŰɖɛɏɠ əŬɘ ɇŮɢɜɞɚɞɔɑŬ ůŰɖɜ Ⱦɨˊɟɞ 

PROJECT TITLE IN ENGLISH 
(max. 150 characters) Cy-Tera : A  Multi-Teraflop/s computing facility for Science and Technology in Cyprus 

PROJECT DURATION (Months) 48 MONTHS 

TOTAL BUDGET (Euros) 3,694,874 
REQUESTED RPF FUNDING 
(Euros) 

1700000 

Has the current Proposal been submitted as such (or with small changes regarding the content or 
participants) under any RPF Programme or any other Programme in the past? (YES / NO) 

NO 

If YES, please indicate the Call Identifier Code(s) (e.g. FP7, FP6, etc).       

Is the current Proposal being submitted as such (or with small changes regarding the content or 
participants) under any other RPF Programme or any other Programme? (YES / NO) 

NO 

If YES, please indicate the Call Identifier Code(s) (e.g. FP7, FP6, etc).       

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

NO 

 

PROPOSAL EVALUATION PROFILE 

PROPOSED AREA(S) OF 
EVALUATORõS SCIENTIFIC 
EXPERTISE 

1. HPC infrastructures & applications 

2. Computational science & engineering 

3. Computer Science 
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CONSORTIUM 

Participant 
No 

PARTICIPANT NAME 
PARTICIPANT CATEGORY 

According to the eligible categories of 
DESMI 2008* 

COUNTRY 

HO Cyprus Institute (CyI) Research Organisation Cyprus 

PA1 National Center for Supercomputing Applications  (NCSA) Research Organisation USA 

PA2 Jülich Supercomputing Centre (JSC) Research Organisation Germany 

PA3 University of Cyprus (UCY) Research Organisation Cyprus 

PA4 Synchrotron-light for Experimental Science and Applications in 

the Middle East (SESAME) 
Research Organisation 

Jordan 

IR       .....       

 

COORDINATOR 

Title Name 

Prof. C.Victor Jongeneel 
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A2. PARTICIPATING ORGANISATIONSõ PROFILES 

 

A2.1. HOST ORGANISATION PROFILE (HO) 

 

Organisation Name Cyprus Research and Educational Foundation - The Cyprus Institute (CyI) 

Organisation Category 
According to the eligible categories of DESMI 2008. 
The Category chosen by an Organisation should be the 
same for all Proposals submitted under DESMI 2008. 

Research Organisation 

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 

Organisationõs Legal Representative Costas N Papanicolas 

Title Prof. Position President 

 

Is your organisation registered in the VAT 
register? (YES / NO) 

NO VAT Registration Number 
(if applicableɘ) 

      

 

HOST ORGANISATION PARTICIPATING PERSONNEL 

Name 
Field of Scientific 

Expertise 
New / Current Job 

Position Gender 

C.V. Jongeneel HPC&Bioinformatics CURRENT Male 

L. Kalisperis Visualization CURRENT Male 

K. Schilling Particle Physics CURRENT Male 

J. Georgiades Mechanical Eng. CURRENT Male 

J. Leli eveld 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 
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DECLARATION OF HOST ORGANISATION LEGAL REPRESENTATIVE  

I, the undersigned, as the legal representative of the Host Organisation, hereby declare the following:  

1. The management of the Host Organisation and the Partner Organisations have been informed and have approved the content of 
the present proposal and have committed to support the proposal in case it receives funding from RPF. 

2. All participating organisations have been informed on the proposal content and have agreed to participate in the proposal abiding 
by the terms and conditions described in the Work Programme for ñResearch Promotion Foundationôs Framework Programme for 
Research, Technological Development and Innovation 2008ò as well as by the terms and conditions indicated in the Call for 
Proposals of the relevant Specific Action.  

3. The participating research organisations will freely avail their existing infrastructure (premises and equipment) for the completion of 
the project. 

4. The information included in the present proposal is true and no part of the project has previously been implemented or received 
funding from any other source. 

5. In case the present proposal receives funding from RPF, our organisation undertakes the responsibility to adhere to:  

Á the national legislation and European community regulation on environmental issues, 

Á the national legislation and European community regulation on gender equality and avoidance of discrimination, 

Á the national and European community directions on employment, as well as 

Á the European community regulation on information and. 

6. Finally, I authorize the Coordinator of the Project to undertake any communication required, between the Host Organisation 
research team and RPF, related to the current Proposal and the respective Project, in case it receives funding from RPF. 

7. If any of the aforementioned clauses become invalid before the evaluation of the present proposal and the signature of the relevant 
project contract, RPF will be immediately informed about the cause of change and the date on which the change occurred. 

Signature of                                                          
Host Organisationõs Legal Representative: 

____________________________ Host Organisation Seal: 

Identity Card Number: ____________________________ 
 

Date: ____________________________ 
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A2.2.1 PARTNER 1 PROFILE  
(For each Partner use a separate A2.2 Form- Maximum 4 Partners)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
 

Organisation Name The Board of Trustees of the University of Illinois 

Organisation Category 

(According to the eligible categories of DESMI 2008. The 

category chosen by an Organisation should be the same for 
all the project proposals submitted under DESMI 2008). 

Research Organisation 

Address c/o OSPRA, 1901 S. First Street, Suite A, Champaign 

Postal Code 61820-7406 District Illinois, USA 

Telephone 217-333-2187   Facsimile 217-239-6830 

E-mail Address gcoaward@uillinois.edu   Website http:// www.illinois.edu 

Organisationõs Legal Representative Walter K. Knorr 

Title Mr. Position Comptroller 

 

YEAR 2005 2006 2007 

RTD Expenditure (Euro) 
(This includes the Organisationôs expenses for Research, 
Technological Development and Innovation for the equivalent year) 

424,255,372 424,115,238 427,924,761 

Number for Employees 28,323 28,578 29,240 

Annual Turnover (Euro) 
(Applicable only for Enterprises) 

                  

 

Is the organisation registered in the VAT 
register? (YES / NO) 

NO VAT Registration Number 
(if applicable) 

      

 

PARTNER 1 PARTICIPATING PERSONNEL 

Name Field of Scientific Expertise 
New / Current Job 

Position Gender 

Th. Dunning Computational Chemistry CURRENT Male 

J. Towns Systems Infrastructures CURRENT Male 

R. Nandkumar User Support and Training CURRENT Female 

D. Cox Visualization CURRENT Female 

N. R. Aluru Mechanical Eng. CURRENT Male 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 

 



 

 

 

PROPOSAL SUBMISSION FORMS & GUIDELINES FOR COMPLETION (TYPEIII ï STRATH STAGE II) Page 9 of 228 

DECLARATION OF PARTNER ORGANISATION LEGAL REPRESENTATIVE 

The Management of our organisation has been informed on the content of the present proposal and has agreed to participate 
abiding by the terms and conditions described in the Work Programme for ñResearch Promotion Foundationôs Framework 
Programme for Research, Technological Development and Innovation 2008ò as well as by the terms and conditions indicated in the 
Call for Proposals of the relevant Specific Action. 

The information included in the present proposal is true and no part of the project has previously been implemented or received 
funding from any other source. 

Finally, I authorize the Coordinator of the Project to undertake any communication required, between our organisation and RPF, 
related to the current Proposal and the respective Project, in case it receives funding from RPF. 

Signature of                                                          
Partnerõs Legal Representative: 

____________________________ Organisationõs Seal: 

Identity Card Number: ____________________________ 
 

Date: ____________________________ 
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A2.2.2 PARTNER 2 PROFILE  
(For each Partner use a separate A2.2 Form- Maximum 4 Partners)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
 

Organisation Name Forschungszentrum Jülich GmbH 

Organisation Category 

(According to the eligible categories of DESMI 2008. The 

category chosen by an Organisation should be the same for 
all the project proposals submitted under DESMI 2008). 

Research Organisation 

Address Leo-Brandt-Straße 

Postal Code 52428 District Jülich 

Telephone         Facsimile       

E-mail Address         Website http:// fz-juelich.de 

Organisationõs Legal Representative Hartmut Fischer and Thomas Lippert 

Title Dr. / Prof. Dr. Dr. Position       

 

YEAR 2005 2006 2007 

RTD Expenditure (Euro) 
(This includes the Organisationôs expenses for Research, 
Technological Development and Innovation for the equivalent year) 

272.1M 276.4M 281.5M 

Number for Employees 4264 4377 4399 

Annual Turnover (Euro) 
(Applicable only for Enterprises) 

                  

 

Is the organisation registered in the VAT 
register? (YES / NO) 

YES VAT Registration Number 
(if applicable) 

DE 122624631 

 

PARTNER 2 PARTICIPATING PERSONNEL 

Name Field of Scientific Expertise 
New / Current Job 

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 Administrator CURRENT Male 

A. Schiller Cell/BE Application Engineer CURRENT Female 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 
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DECLARATION OF PARTNER ORGANISATION LEGAL REPRESENTATIVE 

The Management of our organisation has been informed on the content of the present proposal and has agreed to participate 
abiding by the terms and conditions described in the Work Programme for ñResearch Promotion Foundationôs Framework 
Programme for Research, Technological Development and Innovation 2008ò as well as by the terms and conditions indicated in the 
Call for Proposals of the relevant Specific Action. 

The information included in the present proposal is true and no part of the project has previously been implemented or received 
funding from any other source. 

Finally, I authorize the Coordinator of the Project to undertake any communication required, between our organisation and RPF, 
related to the current Proposal and the respective Project, in case it receives funding from RPF. 

Signature of                                                          
Partnerõs Legal Representative: 

____________________________ Organisationõs Seal: 

Identity Card Number: ____________________________ 
 

Date: ____________________________ 
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A2.2.3 PARTNER 3 PROFILE  
(For each Partner use a separate A2.2 Form- Maximum 4 Partners)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
 

Organisation Name University of Cyprus 

Organisation Category 

(According to the eligible categories of DESMI 2008. The 

category chosen by an Organisation should be the same for 
all the project proposals submitted under DESMI 2008). 

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:// www.ucy.ac.cy 

Organisationõs Legal Representative Evis Droushiotis 

Title Mr Position University Officer 

 

YEAR 2005 2006 2007 

RTD Expenditure (Euro) 
(This includes the Organisationôs expenses for Research, 
Technological Development and Innovation for the equivalent year) 

3008857 4239456 5653208 

Number for Employees 793 877 883 

Annual Turnover (Euro) 
(Applicable only for Enterprises) 

                  

 

Is the organisation registered in the VAT 
register? (YES / NO) 

Yes VAT Registration Number 
(if applicable) 

90001673W 

 

PARTNER 3 PARTICIPATING PERSONNEL 

Name Field of Scientific Expertise 
New / Current Job 

Position Gender 

C.  Alexandrou Strong  Interaction Physics CURRENT Female 

G.  Archontis Biophysics CURRENT Male 

H.  Panagopoulos Elementary Particle Physics CURRENT Male 

S.  Skourtis Biophysics CURRENT Male 

 P. Evripidou HPC Computing CURRENT Male 

P. Trancoso Computer Architectures CURRENT Male 

 V. Promponas Bioinformatics CURRENT Male 

 T. Korzec Strong Interaction  Physics CURRENT Male 

F. Stylianou Elementary Particle Physics CURRENT Male 

Ph. Tamamis Biophysics CURRENT Male 
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DECLARATION OF PARTNER ORGANISATION LEGAL REPRESENTATIVE 

The Management of our organisation has been informed on the content of the present proposal and has agreed to participate 
abiding by the terms and conditions described in the Work Programme for ñResearch Promotion Foundationôs Framework 
Programme for Research, Technological Development and Innovation 2008ò as well as by the terms and conditions indicated in the 
Call for Proposals of the relevant Specific Action. 

The information included in the present proposal is true and no part of the project has previously been implemented or received 
funding from any other source. 

Finally, I authorize the Coordinator of the Project to undertake any communication required, between our organisation and RPF, 
related to the current Proposal and the respective Project, in case it receives funding from RPF. 

Signature of                                                          
Partnerõs Legal Representative: 

____________________________ Organisationõs Seal: 

Identity Card Number: ____________________________ 
 

Date: ____________________________ 
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A2.2.4 PARTNER 4 PROFILE  
(For each Partner use a separate A2.2 Form- Maximum 4 Partners)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
 

Organisation Name SESAME 

Organisation Category 

(According to the eligible categories of DESMI 2008. The 

category chosen by an Organisation should be the same for 
all the project proposals submitted under DESMI 2008). 

Research Organisation 

Address Allan, Jordan, P.O. Box 7 

Postal Code 19252 District Al Salt 

Telephone +96253511361 - Ext. 203   Facsimile +96253511243 

E-mail Address sonia@sesame.org.jo   Website http:// sesame.org.jo 

Organisationõs Legal Representative Dr. Khaled Toukan 

Title Prof. Position Director 

 

YEAR 2005 2006 2007 

RTD Expenditure (Euro) 
(This includes the Organisationôs expenses for Research, 
Technological Development and Innovation for the equivalent year) 

800,000 900,000 1,300,000 

Number for Employees 7 16 22 

Annual Turnover (Euro) 
(Applicable only for Enterprises) 

                  

 

Is the organisation registered in the VAT 
register? (YES / NO) 

NO VAT Registration Number 
(if applicable) 

      

 

PARTNER 4 PARTICIPATING PERSONNEL 

Name Field of Scientific Expertise 
New / Current Job 

Position Gender 

H. Hoorani Experimental Particle Physics CURRENT Male 

W. Salah Beamline Physics CURRENT Male 

A. Aladwan Computer Systems CURRENT Male 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 

            -Please Select- - 
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DECLARATION OF PARTNER ORGANISATION LEGAL REPRESENTATIVE 

The Management of our organisation has been informed on the content of the present proposal and has agreed to participate 
abiding by the terms and conditions described in the Work Programme for ñResearch Promotion Foundationôs Framework 
Programme for Research, Technological Development and Innovation 2008ò as well as by the terms and conditions indicated in the 
Call for Proposals of the relevant Specific Action. 

The information included in the present proposal is true and no part of the project has previously been implemented or received 
funding from any other source. 

Finally, I authorize the Coordinator of the Project to undertake any communication required, between our organisation and RPF, 
related to the current Proposal and the respective Project, in case it receives funding from RPF. 

Signature of                                                          
Partnerõs Legal Representative: 

____________________________ Organisationõs Seal: 

Identity Card Number: ____________________________ 
 

Date: ____________________________ 
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A3. COORDINATOR PROFILE 

 

Name C. Victor Jongeneel 

Title Prof. Position Vice-President 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 +357 22406516 Facsimile +357 22406521 

 

COORDINATORõS DECLARATION 

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

1.  The management of the participating organisations has been informed of and has approved the content of the present proposal 
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ȸ4. PROJECT ABSTRACT  

Provide an abstract of the project (Maximum 2 pages).  

The Cy-Tera project aims at creating a research facility including a high-performance computing (HPC) infrastructure supporting 

cutting-edge scientific applications, with associated user support and computational science research and training programs. The 

Cy-Tera facility will be the first HPC facility at multi-Tflops level in Cyprus, serving the needs of the Cyprus Institute (CyI) and its 

partners for frontier research applications in many fields of great scientific and/or societal importance. It will provide the initial 

funding for the infrastructure of the Computation-based Science and Technology Research Center (CSTRC). 

The principal components of the Cy-Tera project are as follows:  

¶ To set up a Tier-21 HPC facility based on multiple core architecture with scalable design of peak performance of about 20 

Tflops and 100 Tbytes of storage.  

¶  To provide computational and data resources, and associated user support, for the CyI research thrusts, and the research 

activities of its partner institutions. This will notably include applications in Climate Modeling, simulations of Desalination 

Systems, Digital Cultural Heritage, Computational Physics and Biology as well as basic research in Computational Science. 

The system will be designed to allow the range of applications described in this proposal and accommodate additional 

applications in the future, according to user demands and peer review process.  

¶  To develop research activities in Scientific Computing, devoted both to the above-mentioned applications and to basic 

research interfacing with Computer Science, thus creating local expertise in new architectures, multithreading and other 

specialized programming, all targeted to applications. New architectural solutions will be investigated including GPUs and other 

accelerator-based designs, which reduce the power and cooling requirements while offering much higher performance at the 

cost of greater programming complexity. Parallel programming environments and software tools to facilitate the development of 

scalable parallel applications will be given particular attention, since many-core chips, with hundreds of simple cores on the 

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

The Cy-Tera unit will be developed by the CyI team and its partners: the National Center of Supercomputing Applications 

(NCSA) in the US, the Jülich Supercomputing Center (JSC) in Germany, the University of Cyprus (UCY) and the Synchrotron-

light for Experimental Science and Applications in the Middle East (SESAME) project in Jordan.  It will be embedded in the 

general development plans of  the CyI that foresee future expansion to Tier-1 scale  elevating the CSTRC to a regional center for 

the Eastern Mediterranean in  the context of  the Partnership for Advanced Computing in Europe (PRACE) supported by the EU. 

CyI has formed a strategic partnership with NCSA for the design, planning and implementation of CSTRC, formalized by a 

Collaboration Agreement signed in 2007. This planning includes the sustainable operation and future expansion of the Cy-Tera 

                                                

1 For the definition see eg: A sustainable High Performance Computing Ecosystem for Europe, P.J.C. Aerts, K. Koski, F. Lozano 
(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/
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facility beyond the four year period of the project, with a focus on developing green solutions to power, cooling and related 

infrastructure needs, as detailed in the CSTRC Enterprise Plan.   

The present proposal describes the objectives, resource requirements, and organizational issues for the four-year timeline of the 

project. Cy-Tera and CSTRC will be developed against the backdrop of the evolving computing environment within the European 

Union (EU), in which CSTRC is already strongly integrated being the Cyprus representative in PRACE. Integration of CSTRC in 

the European and regional scientific communities is evidenced by the selection of partners of the Cy-Tera project; it is the 

objective of continuous regional networking activities, supported by the European Commission (DG-INFSO) through the 

LinkSCEEM (Linking Scientific Computing in Europe and the Eastern Mediterranean) Support Action. 

The Cy-Tera project will boost the development of CSTRC in terms of HPC infrastructure, related expertise and associated 

research thrusts.  This will considerably strengthen ongoing research collaborations of CyI both with its partners in this project 

and with other leading institutions, such as the Centre de recherche et de restauration des musées de France (C2RMF) for 

Digital Heritage, the Massachusetts Institute of Technology  (MIT) for energy, environment and water, and the Max Planck 

Institute at Mainz (MPI-Mainz) for Climate Modeling. As a result, the facility will acquire the desired level of excellence bringing to 

Cyprus a computational infrastructure and expertise with a regional presence that can integrate with those in the USA, Japan and 

Western Europe. 

 

  

http://www.prace-project.eu/
http://www.linksceem.eu/
http://www.c2rmf.fr/
http://web.mit.edu/
http://www.mpch-mainz.mpg.de/
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ȸ5. PROJECT OBJECTIVES  
 

Describe the Objectives (general, scientific, technological) of the project, specifying the expected results in a measurable form. Justify the 
projectôs compatibility with the objectives of the Programme and Specific Action under which the proposal is submitted (Maximum 2 pages). 

We propose a high performance computing (HPC) facility that will provide unprecedented regional resources for innovative 

scientific applications and for carrying out research in computational/computer science. It includes associated educational and 

training programs and management procedures based on the vast expertise of the National Center for Supercomputing 

Applications  [R1] and the Jülich Supercomputing Centre [R2]. The key project objectives are:       

1. To design and maintain a leading HPC facility supporting advanced computational & data resources with circa 20 Tflop/s 

peak performance and an initial 100 TBytes of data storage.  Gradual expansion to 0.5-1-PBytes (according to needs) is 

foreseen in the second part of this project, co-funded by internal resources and other grants. 

2. To work in cooperation and synergy with the visualization unit  that will be developed to meet the needs of CyI and its 

partners, particularly in the areas of atmospheric and climate studies and Digital Cultural Heritage as well as in structural biology 

when SESAME begins operation in this field, i.e. during the second half of the project.   

3. To plan for sustainable operation and future expansion of the facility beyond the period of this project with a focus on 

developing green solutions to power, cooling and related infrastructure needs, as well as initiating a collaborative cyber-

infrastructure with NCSA providing the needed expertise for enabling research and learning.  

4. To develop basic research activities at the interface of computational science and computer science; in areas such as 

multicore programming, emerging programming models and languages, accelerator technologies (e.g., GPUS, Cell/BE and 

FPGAs where UCY has expertise), techniques for data-intensive computing and the use of visualization as a research tool in 

various fields.  Early in the project, the associated expertise 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 CyI and its partner 

institutions. In particular, computational resources will be provided for research applications in thematic areas of the Energy, 

Environment and Water Research Center (EEWRC) such as environmental science, and digital cultural heritage for the Science 

and Technology in Archaeology Research Center (STARC) as well as active fields of research of partner institutions. 

6. To conduct related research in these scientific areas with the following objectives: 

-Visualization: In collaboration with STARC, research related to Cultural Heritage (CH), such as visualization of meta-data related 

to 3D CH models, management of large 3D datasets, simulation and predictive modeling, architecture of buildings and sites, 

acquisition techniques and processing, conservation issues.  

- Climate Modeling: In collaboration with EEWRC, to apply a nested global-limited area model system focused on the 

Mediterranean region, to study atmospheric chemistry ï climate interactions and anthropogenic influences. 

- Study of Advanced Desalination Material Systems: To study the fundamental physics issues pertaining 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
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- Lattice QCD:  To conduct large scale computations for the study of hadron structure using lattice Quantum Chromodynamics 

(QCD) with two types of fermion discretization schemes; to carry out  simulations of SU(N) lattice gauge theories.  

- Bioinformatics: To develop an efficient parallelization of a modified version of the CAST algorithm for the study of protein 

sequences, and to establish mirroring of major biological databases.   The unit will thus become a source of biological data, in 

connection with the development of the CyI biology research center. Local access to unprocessed data is a significant bottleneck 

for many life science researchers, which will be overcome for the facilityôs users.  

- Biophysics: To perform atomic-detail molecular dynamics simulations and electronic-structure calculations to examine: 1) the 

effect of electrolytes on the folding and stability of the Ŭ-helix; 2) the inhibition of the complement system, the first line of defence 

against foreign pathogens, by the peptide compstatin and 3) the photophysics of the electron-transfer protein cryptochrome. 

- Analysis of SESAME data: To assess the needs for data processing and storage of the SESAME [R3] beamlines during their 

first two years of operation; to prepare and carry out the said data processing, by adapting, implementing, and administering 

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

Other applications will be included as they develop in the CyI research agenda; in particular several proposals, put forward in the 

Strategic Infrastructure Call, plan to make use of the Cy-Tera resources; these concern the fields of Performance evaluation and 

metrology assisted fabrication of solar cells (CRAIST) and Unmanned Automatic Underwater Vehicles (MAUVE). 

7. To create an educational environment  taking advantage of HPC applications in science, engineering and technology that 

 will recruit, stimulate, educate and retrain faculty, staff and students. A focus will be the development of training and educational 

activities in synergy with the user support essential to harness the capabilities of the proposed HPC facility. Intensive hands-on 

training to users through a series of training workshops will be provided. This will originally be built on the educational and 

training online material developed by NCSA and JSC and the local expertise of UCY. This will include programming techniques 

for parallel computers and algorithmic strategies for large numbers of cores. A key target will be the development of a graduate 

program on computational science in collaboration with the University of Illinois that will attract talented students from Cyprus and 

the region. JSCôs active participation in such a program can open collaboration and career prospects on the European side. 

8. To disseminate the projectôs outcome, enhance its visibility and raise awareness of scientific computing in Cyprus and the 

region. Dissemination activities will include publication of scientific results in leading journals and presentation at major 

international conferences and institutions; organization of local workshops and schools (with UCY) in the relevant research areas 

involving scientists in the region; communication of relevant results to policy makers and the general public; and the buildup of a 

users community for the development of CSTRC as a regional facility integrated into the European HPC environment. 

9. To create the foundation necessary for joining European activities in the advancement of computational science and 

engineering. In particular, as a partner in PRACE [R4], within the LinkSCEEM [R5] Support Action and in the framework of other 

European projects, such as ELIXIR [R6] (for mirroring biological databases). To take advantage of partnerships with European 

and US leaders to develop a regional leadership role in computational science and technology, utilizing the strategic position of 

Cyprus as a gateway between Europe and the Middle East. 

 

http://www.sesame.org.jo/
http://www.prace-project.eu/
http://www.linksceem.eu/
http://www.elixir-europe.org/
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ȸ6. EXISTING KNOWLEDGE ð PROJECT INNOVATION 

 

ȸ6.1. Existing Knowledge / State-of-the-art 

Explain the rationale behind the proposed project with reference to the current state-of-the-art (Maximum 2 pages). 

Computationπbased science and technology, especially as realized on supercomputers, plays a vital role in a broad range of 

research, engineering, education and commercial endeavors. Over the past several years, simulation and computing has 

emerged as the third pillar of modern science. It is therefore a major issue for research, innovation and education that Cyprus 

and the Eastern Mediterranean region exhibit a clear shortage of HPC resources. To quote one significant fact, in the latest 

edition of the TOP500 list [R7], only one  of these HPC centers is located in the Eastern Mediterranean, amounting to just 0.2% 

of the global computer resources. In Cyprus the only available computational resources are a few clusters with at most a few 

tens of nodes. A significant effort is therefore clearly necessary in order for the Cypriot HPC infrastructure to achieve international 

standards and to provide leading resources to the region both for basic research and academic excellence as well as for applied 

research, technological innovation and economic competitiveness.   

Currently the international HPC community is riding a wave of technology advancement of all components of HPC and data 

resources. The increase in resources is reflected in projects such as DARPA HPCS (US) [R8], Blue Waters (US) [R9], Earth 

Simulator (Japan) [R10] , DEISA [R11] (EU) and PRACE (EU) [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 demand and 

increasing challenges: 64% of the top 50 machines from the TOP500 are such systems. As mainstream HPC systems increase 

their capacity, several issues have become increasingly evident, most notably the power and cooling requirements of facilities to 

support the systems.  In addition, the feature size of the processor continues to shrink and is approaching a level that exposes 

quantum effects. Coupled with greater heat dissipation, this exacerbates the power and cooling issues. Currently,  computer 

vendors have largely opted for producing multi-core chips, with several fullπfeatured cores on the chip, that provide the computing 

capabilities needed  by many mainstream applications. 

Grand challenge applications (such as Numerical Quantum Field Theory) turned into a motor of progress in exploiting the 

opportunities of low cost hardware for scientific computing: simulations  with CPU requirements beyond 1020  floating point 

operations (see the recent milestone  paper [R12]) are in the domain of capability computing,  where new architectural solutions 

and other accelerator-based designs must be pursued, which reduce the power and cooling needs while offering much higher 

performance than mainstream capacity computing architectures, but at the cost of greater programming complexity [R13].  

NCSA has a strong history of evaluation of a variety of accelerator technologies including IBM Cell, FPGAs and GPUs, and 

recently deployed a substantial GPU cluster with 96 NVIDIA Tesla S1070 [R14] 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 University of 

Wuppertal to build GPU based clusters. These are also vibrant areas of research at UCY. A project (0308/09) funded by the 

Cyprus Research Promotion Foundation (RPF) will support  A. OôCais, international fellow at CSTRC, to work on developing 

codes for graphic cards that will help create links with this project, leveraging the required expertise 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 application that are envisaged in this 

project, some of which have outstanding societal impact. Specifically the state-of-the-art in these fields is as follows: 

¶ Visualization: Traditionally visualization has been integrated in research projects related to specific fields with the limited role of 

validating the final result. The current proposal relates visualization to a multi-disciplinary approach where researchers will work 

in close collaboration with other experts in order to define a new methodology of visualization as a research tool for cultural 

heritage and climate change. 

¶ Climate Modeling: Anthropogenic influences of trace gases and aerosol particles in the atmosphere on clouds, climate, and 

human and ecosystem health are of great societal interest. The numerical modelling system [R15] that will be used is fully 

developed and will be applied to the Mediterranean region, which is classified as a climate change "hot spot". 

¶ Advanced Desalination Material Systems: Numerical simulation of flow in nanopores and multiphase flows is only recently 

starting to catch up with the experimental investigations. Aluruôs group at NCSA has provided the first atomistic explanation of 

the fast water transport through carbon nanotubes [R16] and Georgiadisô group developed the first consistent no-slip boundary 

condition implementation [R17], reporting a multi-phase version obviating the difficulties with direct numerical simulations of 

multiphase flows [R18].  

¶ Lattice QCD: Large scale simulations have now reached the stage where ab initio calculations of hadron properties can be 

done with high precision. Major lattice groups in the US, Europe and Japan are currently performing large scale simulations on 

the fastest supercomputers [R19].  Cypriot researchers are internationally reputed for their contributions to studies of hadron 

structure [R20] but had to rely on external computer resources for HPC. The Cy-Tera facility will play a crucial role in providing 

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

¶ Bioinformatics: Life science is increasingly data-driven. However most biologists have access to large datasets only through 

pre-configured interfaces developed at major centers such as the NCBI [R21] or the EBI [R22]. Given the network connectivity 

standard of Cyprus, they would greatly benefit from a local mirror repository on which to apply new methods and insights. This 

will be made possible within the framework of the Cy-Tera project and future network infrastructure developments. 

¶ Biophysics: Detailed all-atom simulations are not feasible on the clusters currently available at UCY. Despite numerous 

experimental studies, no detailed theoretical and computational studies exist on ion-pairing effects.  The mechanism of the 

light-dependent signalling function of cryptochromes is largely unknown.  The proposed infrastructure will enable a study of the 

Ŭ-helix-coil transition [R23] and perform electron transfer calculations. 

¶ SESAME data analysis: Synchrotron- light has become a tool of crucial importance in many scientific fields, such as molecular 

biology, medical research, condensed matter physics, material science, nanotechnology, archaeology, etc.  SESAME is 

developing a high performance third generation light source which will be the first synchrotron facility in the region. However, 

the associated needs for data analysis, data storage and data archiving have yet to be catered for. The Republic of Cyprus, as 

a SESAME member state, has made the commitment to serve these needs [R24] through the development of the CSTRC 

facility. The funding of the Cy-Tera system and the implementation of the synchrotron related activities included in this project 

(see Task 5.15) will be a major step forward in this direction. 

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


 

 

 

PROPOSAL SUBMISSION FORMS & GUIDELINES FOR COMPLETION (TYPEIII ï STRATH STAGE II) Page 23 of 228 

ȸ6.2. Project Innovation 

The Project Innovation level refers to the new knowledge, which will be produced by the implementation of the project, as well as to the 
innovation level of the results. Explain why the proposed project relates to a cutting edge technological and/or scientific field and its potential 
contribution to high quality research (Maximum 2 pages). 

The start up of a HPC facility in Cyprus, as proposed here, will employ a general purpose machine based on current state-of-

the-art technology and will attract critical professional experience and expertise to Cyprus and provide resources for the pursuit 

of innovative research. At the same time it will pave the way for innovative research in the next generation of HPC systems, in 

line with developments in Europe, the US and elsewhere.  

The proposed infrastructure, and the plans for its future development (see section A13), are pioneering activities for Cyprus. 

Being proposed in a region where computational science is just emerging, the design of the facility and the assembled 

consortium ensure that the computing power provided will be fully utilized by the scientific community.  It will bring training and 

educational activities as part of enabling users to take advantage of the proposed infrastructure. It is planned to provide 

significant computational power for CPU-intensive applications such as climate change, biosciences and high energy physics for 

the next four years, and also to develop its own research portfolio and create competence in computational science and 

technology.  Given the founding partnership with NCSA for the long-term development of CSTRC [R25], and NCSA and JSC as 

partners in this project ensures the creation of an infrastructure of the highest level of excellence. The consortiumôs composition 

and the stature of the scientific leaders guarantee that research carried out will be at the forefront of their respective fields: 

¶ Scientific Computing:  Studies of alternative programming models and how they affect both programmability and 

performance, as well as studies of existing and future architectures that may be used to accelerate the parallel execution of 

the applications will be undertaken.  Using Cell/BE and GPUs for scientific applications is an exciting new prospect that can 

bring orders of magnitude increases in performance. Of particular note is the work of NCSA with the providers of the NAMD 

molecular dynamics (MD) simulation software to develop a version that makes excellent use of GPUs [R26].  Lattice QCD 

codes are being implemented on GPUs [R27] and Cell/BE [R28] machines developed by the JSC groups participating in 

this project. Techniques making use of these accelerators have yet to generalized, however UCY is an active contributor in 

this research direction.  Of interest to the proposed research activities on water desalination and biophysics is the 

development of MD codes on these architectures.  This will assist in more fully understanding the practical applicability of 

these technologies and provide additional knowledge and understanding regarding algorithms, applications development 

(compilers, tools, etc.) and performance of large-scale applications for these architectures. 

¶ Visualization:  Many unresolved issues affecting research on Virtual Reality and 3D modeling applications to Cultural 

Heritage  - such as reliability of 3D reconstructions, management of large visualization datasets, accessibility and 

perception issues - will be addressed by this research task. 

¶ Climate Modeling: The EEWRC is developing a quantitative numerical method to predict the aerosol physical-chemical 

properties and interactions with clouds, relevant for air quality and climate assessments. The method will be applied in a 

limited area model, nested into a global climate 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 outreach activity to 

http://www.ks.uiuc.edu/Research/vmd/cuda/
http://arxiv.org/abs/hep-lat/0611022
http://adsabs.harvard.edu/abs/2008arXiv0810.1559B
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make model infrastructure, data analysis tools and climate research results available to researchers and policy makers in 

the region. 

¶ Advanced Desalination Material Systems: The increasing demands on a decreasing and degraded fresh water supply 

necessitate the improvement of traditional methods and materials for desalination. Several innovations are envisioned: we 

will develop advanced force fields that can be used in molecular dynamics (MD) simulations which will be coupled to 

Continuum Mechanics (CM) simulations. MD simulations on large systems will provide unique physical insights into key 

physical phenomena governing water desalination. Rather than following the Edisonian (cut-and-try) approach, we are 

proposing a more systematic attack exploiting HPC to couple seamlessly quantum mechanical, MD, and CM numerical 

schemes on an unprecedented scale in order to optimize or help synthesize de novo materials integrated in desalination 

methods. Developing this unique capability will position the CyI strategically to lead research initiatives focusing on 

desalination of seawater. Besides the tremendous intellectual appeal of de novo synthesis of material systems, the strategic 

importance of novel desalination methods for Cyprus cannot be overstated. 

¶ Lattice QCD:  For the first time, Cypriot researchers will be able to perform simulations of fully relativistic quantum 

fluctuations on the femtoscale. As a spinoff, we expect to acquire local expertise in the implementation of advanced 

simulation algorithms for quantum field theory and the improvement of such algorithms, e.g., for the production of dynamical 

gauge configurations and quark propagators and contribute computational resources like our other collaborators in, e.g., the 

European Twisted Mass Collaboration (ETMC) [R29]. It will enable to extend work to other areas like simulations of general 

SU(N) gauge theories yielding potentially interesting results that can be compared to those that will be emerging from LHC 

at CERN. A novel direction for our group to be developed in this project is research in using GPUs and other accelerators 

for lattice QCD.  

¶ Bioinformatics: In order to perform their research, bioinformaticians need access to large amounts of data downloaded, at 

present from their respective repositories in Europe [R21, R22]. The limited local network bandwidth available makes it very 

difficult to obtain and update the relevant data, and thus to perform high-quality research in bioinformatics. A local mirroring 

repository would be highly beneficial to these users. They also need targeted user support for developing codes for HPC; 

the Cy-Tera facility will address all of these issues. 

¶ Biophysics: Innovative applications that will be enabled are all-atom simulations on the effect of electrolytes on the folding 

and stability of the Ŭ-helix, a fundamental protein structural motif and the first computational study of cryptochrome function. 

¶ SESAME data analysis: The facility will provide the SESAME beamlines with the required data analysis capacity. This 

would notably concern applications in the field of biology where using soft and hard x-rays one can study macromolecules, 

proteins, enzymes and polymers as well as in the area of archaeology, which is very important for the region where 

SESAME is located.  The associated capacity building will allow extending this to other scientific fields and serve as a 

stepping-stone for the contribution of the future CSTRC Tier-1 [R30] machine to the processing of SESAME data, when the 

synchrotron facility is fully operational. 

 

 

http://www-zeuthen.desy.de/~kjansen/etmc/
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ȸ7. ADDED VALUE AND BENEFIT AT NATIONAL LEVEL 

Describe the added value and benefit expected to emerge from the project implementation (e.g. financial, social benefit, perspectives for 
technological implementation etc), at national level (Maximum 2 pages). 

The creation of a HPC facility in Cyprus with partners NCSA and JSC, world leaders in HPC, will have multiple benefits both for 

the local scientific community as well as for research and innovation in all associated sectors of activity on the island. This project 

brings to Cyprus expertise in HPC and computational science and engineering at the highest international level, and connects 

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 only from the fact that access to HPC will enable research that cannot 

currently be carried out using Cypriot resources, such as climate studies and Lattice QCD, resulting in an increased production of 

scientific results from these research activities and many others. Indeed the provision of HPC resources to high-level research 

teams will immediately contribute to the research capacity of the Cypriot scientific community, both through basic research, 

notably in fields with obvious societal importance such as climate modeling, and through applied research, e.g. for water 

desalination and co-production of electricity as planned in the CSP-DSW [R31] project. Certain fields of application will contribute 

in both respects, for instance in the area of digital cultural heritage, that will benefit research and education in the field of 

humanities on the one hand, and bring added value to the tourism industry on the other. 

Research in scientific computing, in addition to delivering results (e.g. in the field of GPU computing), will bring benefits in terms 

of added expertise to the computational science communities; thanks to issue-oriented collaborations and to the related training 

and outreach, these will percolate to the broader scientific community, providing solutions to computational challenges, raising 

small users to higher levels and recruiting novice users and new fields to the use of HPC. Furthermore HPC is known to create a 

highly trained work force, and basic research applications have a particularly significant impact in this respect, e.g. through 

expertise in parallel programming. This will benefit the Cypriot scientific community, including the private and/or industrial sector, 

through the fact that talented young scientists with high level education in HPC will have a very positive impact on various 

sectors of relevance to the Cypriot economy. 

The research activities in the basic sciences will contribute to the advancement of knowledge in fundamental fields such as 

climate research, high energy physics, biophysics, etc., bringing enhanced visibility to Cypriot research teams, notably at CyI and 

UCY. 

Applied research thrusts enabled through the present proposal will deliver results in their respective fields, with impact on the 

advancement of scientific research, and also on technological innovation and economic competitiveness (e.g. in bioinformatics, 

or in materials research for renewable energy, as in the CRAIST Axis 4 proposal; see Annex 8). 

In addition, the presence of a Tier-2 HPC facility [R30] such as Cy-Tera will act as a powerful magnet for attracting new talent to 

the Cypriot computational science and engineering community, both through scientific collaborations, that will include visits of 

high level researchers from partner institutions, and through the opportunities for recruitment brought by the research projects 

enabled by the Tier-2 machine. The latter will concern both experienced researchers, that will bring crucial expertise to the 

island, and young researchers (graduate students and post-doctoral fellows), particularly from the region. In both cases the HPC 

http://eewrc.cyi.ac.cy/?q=node/4
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capacity will greatly facilitate the access to competitive funds to support the recruitments, in particular through the European 

mobility programs (Marie Curie Fellowships [R32]). 

The involvement of NCSA and JSC, leading US and European computational centers, ensures that transfer of expertise to 

Cyprus is significant, immediate and cost effective. Moreover these partnerships will give CSTRC and the Cypriot scientific 

community access to resources (software, management tools, etc.) of the highest standards, as well as access to some of the 

most powerful HPC facilities worldwide.   Collaboration with technical personnel from these centers will help ensure an optimal 

choice of infrastructure and also assist in the installation and benchmarking process. NCSA has already conducted an online 

survey for the assessment of computational needs of local scientists, (see [R5]) 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 local 

researchers in using the infrastructure. Targeted user support will also be developed with the help of the corresponding groups at 

NCSA and JSC to help local researchers obtain good performance for their applications.  For all of these reasons, and most 

importantly, the partnership with NSCA and JSC will increase the attractiveness of the local facility and help to draw talent from 

Cyprus and the region. 

The participation of SESAME in the present project will reinforce the link that was already established with CSTRC, particularly 

through the LinkSCEEM project [R5]. It will thus facilitate the access of Cypriot researchers to the synchrotron facility, which is of 

considerable significance for the CyI and UCY research groups involved in the Cy-Tera project, in particular for the archaeology 

related activities of STARC, for the biologists at UCY and at the future Cyprus Institute biology center. 

The educational activities will benefit Cypriot HPC users; the associated deliverables will be training programs in computational 

science and engineering, based on the transfer of expertise from NCSA and JSC with the local input of UCY. Training activities in 

computational science will be a strong component of the development of CSTRC. It is known that courses giving insight on the 

latest trends in hardware innovation and programs in computational science using state-of-the-art computing resources are very 

attractive to talented students. These efforts must be complemented by outreach activities in order to raise the awareness of 

computation-based science and technology and favor the build-up of active communities of users.  

 

Together with the outreach activities, they will also catalyze the creation of additional research collaborations in Cyprus and the 

region, contribute to the build-up of the user communities and lead to further development beyond this 4-year project. The 

expansion of the CSTRC collaborative network and the build-up and enhancement of expertise of its user community will be 

essential for the development of the Tier-1 machine, for which CSTRC will take a regional Eastern-Mediterranean dimension. 

More generally for every aspect of the development of a HPC facility, and in particular for human resources at every level, the 

Tier-2 system will be a stepping stone to the Tier-1 level. This is the main goal of the CyI-NCSA collaboration and will be a major 

resource for Cyprus and the region, demonstrating that a larger scale, cutting-edge facility can improve the quality/cost ratio of 

the service to the scientific community relative to the current fragmented state of the ñone group-one clusterò Cypriot HPC 

landscape. 

 

http://ec.europa.eu/research/mariecurieactions/index.htm
http://www.linksceem.eu/
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Describe the potential of the proposed Resarch Unit to be actively and competitively involved in research and networking activities at 
European and International level (Maximum 2 pages). 

 

The funding of this proposal would favor and enhance sustainable international collaboration with highly reputable research 

institutions worldwide, notably those that appear as partners in the present proposal and others with which CyI is already 

engaged in cooperation, such as C2RMF [R33], IPSL [R34], MIT [R35], MPI-Mainz [R36], the Sophia Antipolis Foundation [R37] 

and the University of Toronto [R38]. These partnerships include collaborative research, visits of researchers and co-organization 

of events, etc., all of which would greatly  benefit from the Tier-2 HPC facility, with significant impact on science and technology 

in Cyprus and the region as a result of the related  transfer of knowledge and expertise, and on the international standing of 

Cypriot research. Researchers at UCY will add to their computational resources and this will lead to enhanced research output 

and, consequently, international visibility, facilitating collaborations and participation in EU projects. Increased activities in 

computational science will help raise awareness and interest from students in all countries of the region for the Cypriot 

computational science and engineering scene. This will not only help create a pool of highly trained people on the regional scale, 

but also contribute to the visibility and international attractiveness of the local research groups. We consider the MareNostrum 

[R39] facility in Spain as a model demonstrating the large impact possible in many areas of computational science, including 

those addressed in this project. 

All of the research groups involved in this proposal are engaged in international collaborations and/or European projects, for 

example the óClimate Change and Impact Research: the Mediterranean Environmentô (CIRCE) [R40] collaboration and the C8 

European Research Council  (ERC)  Advanced Grant project for the climate group (see Annex 8); Athena [R41] and 3D-

COFORM [R42] for the Digital Cultural Heritage group; the ETMC [R29] and Lattice Hadron Physics Collaboration (LHPC) [R43] 

for the lattice QCD group, while SESAME [R3] is in itself an international organization, with a user community ranging over the 

whole Eastern Mediterranean region.  Furthermore the funding of this project would make possible Cypriot participation in other 

Europe wide projects, such as for instance ELIXIR for biology data [R6]. The proposed unit would therefore be in a position to 

make direct and immediate contributions to these international projects, as well as future ones, and enhance the position of 

CSTRC and its partners for international scientific networking. 

The Cy-Tera project would, moreover, contribute to the integration of Cyprus into European HPC/computational science scene. 

CSTRC is the coordinator of the EU funded project LinkSCEEM (Linking Scientific Computing in Europe and the Eastern 

Mediterranean) [R4], which began in April 2008. LinkSCEEM is carrying out ï inter alia ï dissemination and outreach activities, 

aimed in particular at enhancing collaboration in computation based science and technology with research institutions based in 

Eastern Mediterranean countries, thereby contributing to the objectives of the European Neighborhood Policy. These activities 

include regular meetings and workshops involving HPC users in the region. The LinkSCEEM project has also created links with 

major players of the European HPC scene (such as JSC, SARA and CSCS), some of which are partners in the consortium. One 

of its important outcomes is the participation of CSTRC as a general partner and the Cypriot representative in the European 

initiative PRACE [R4]. PRACE will address the build-up of petascale computing in Europe and its relations with the rest of the 

ȸ8. COMPETITIVENESS AT INTERNATIONAL LEVEL 

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/
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European HPC ecosystem. In the near future participation to DEISA [R11] will be explored as it would further allow the sharing 

and build-up of expertise at CyI. 

 

Clearly, the deployment of a Tier-2 machine, with the related research activities and build-up of expertise in HPC and 

computational science would allow us to build upon the work accomplished within LinkSCEEM, and help transform its regional 

networking process into an incubator for concrete research collaborations and educational programs. The project would also 

bring great additional leverage to the PRACE membership, by enabling the Cypriot computational science and engineering 

community to exploit the synergy between the Cy-Tera HPC capacity, that will enhance CSTRCôs standing as a PRACE partner, 

and the source of technical expertise and support (for training, benchmarking, etc.) brought by PRACE. This will bring a high 

level contribution to the development of the facility, and in addition enable it to act as a portal, for Cyprus and the Eastern 

Mediterranean region, to the upcoming European computing centers. Clearly the reinforcement of this network of international 

contacts, and in particular the links to regional institutions, together with the resources brought by the creation of the Cy-Tera 

HPC system, will have a significant effect on promoting a regional role for Cypriot research in Science and Engineering, and 

notably will greatly favor Cypriot participation in European projects, in particular within FP7 [R44]. 

From the Eastern Mediterranean perspective, the outreach activities planned within the present project will favor regional 

networking, creation of communities of users in the Eastern Mediterranean, in synergy with LinkSCEEM and notably in relation 

to collaboration with SESAME [R3], also a LinkSCEEM partner.  

 

As part of the outreach and dissemination activities  we are exploring the possibilities of hosting one of the well known 

International conferences on supercomputing such as, for example, the International Conference on Supercomputing (ICS) 

[R45], the IEEE Cluster Computing conference, and the ACM International Conference on Computing Frontiers. This will bring 

international visibility to the facility and the associated research thrusts and also attract the interest of the regional scientific 

community.       

 

The collaboration between SESAME and the Cyprus Institute, brought about by the commitment of Cyprus to serve the 

computational needs of SESAME, will be a flagship for the regional dimension of CSTRC. Indeed SESAME is building up a 

broad user community covering all countries of the Eastern Mediterranean, and the engagement of such a community, brought 

about by the funding of this project, would clearly be a major step forward for the integration of CSTRC within the regional 

scientific communities, and thus for the regional visibility and attraction of Cypriot science.  A concrete example of such a positive 

impact is the joint CSTRC-SESAME session on computation related issues within synchrotron-light research that was organized 

during the 7th SESAME users meeting held in Cairo in November 2008, with the participation of R. Dimper, Head of Computing 

Services Division at the European Synchrotron Radiation Facility (ESRF) [R46].  

 

 

  

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/
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ȸ9. IMPLEMENTATION PLAN  

 

ȸ9.1. General Description 

Describe the proposed activities (regarding Management, Physical Facilities, Equipment Infrastructure, Human Resources and 
Research) for the developement of the new Research Unit (Maximum 5 pages).  

The analysis of methodology must be based on the proposed Work-Packages and time-schedule.  

Any diagrams and figures refering to the methodology that will be followed and to the relationship among the various Work-Packages can be 
inserted in the main body of the proposal or attached as Annexes.  

This project will be implemented within the framework of the Cyprus Instituteôs Computation-based Science and Technology 

Research Center.  CSTRC is overseen by a Scientific Advisory Committee (SAC) comprised of leading scientists (see Section 

A.9.2.1).  Adequate support and resources for administration, accounting, secretarial support, logistics and building maintenance 

will be provided by the Cyprus Institute as Host Organization. 

The activities involved in the projectôs implementation are as follows: 

WP1:  Management: 

All management aspects needed for the successful implementation of this project will be led by C. V. Jongeneel, the Projectôs 

Coordinator (PC). The Scientific Leader (SL) of the project is C. Alexandrou who will oversee the research activities and the 

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 Physical 

facilities leaders and the educational activities leader. The OC will monitor the progress connected to the preparation of the 

Physical Facilities, the buildup of the equipment infrastructure, the securing of human resources and ensure the timely 

implementation of the activities involved in WPs 2-5. A Cy-Tera Forum consisting of the SL, Th. Dunning (Chair of the CSTRC 

Scientific Advisory Committee) and one representative from the four partners will meet twice a year to review the progress of the 

project and make recommendations to the PC. This committee will be chaired by K. Schilling. A Resource Allocation Committee 

(RAC) will be formed consisting of one member representing each partner and chaired by N. Attig (JSC). It will coordinate yearly 

peer review of 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 ready to house the machine by 

the end of 2009. The HPC facility will be located on the Cyprus Instituteôs Athalassa campus, in an existing building appropriately 

renovated to accommodate the machine room (~80 sq. m.). Cooling (~250 kW) will be provided by air handling units and a chiller 

plant. Total power consumption is estimated at approximately 500kW and can be supplied by the upgraded campus substation.  

WP3: Equipment Infrastructure: 

The infrastructure design will be led by J. Towns, in the framework of the CyI-NCSA partnership. An initial assessment of needs 

of CyI researchers, and of other users in the region, including surveys of user applications, has already been carried out in the 

context of the LinkSCEEM project. A report was drafted and submitted to the EU (see [R47]). This information, complemented by 

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

http://www.linksceem.eu/LinkSCEEM_User_Report/LinkSCEEM_User_Report.pdf
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performance, stability and associated requirements for the system. These will be used to evaluate options developed with 

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

The research activities that this proposal will conduct and support, along with the assessment of the application requirements 

survey of regional users, indicate that a system capable of supporting a broad variety of applications will be needed; our current 

assessment is that a cluster type architecture will most likely be the optimal solution. The current scale estimate is of a 20 Tflop/s 

cluster with a high performance interconnect supported by ~100 Tbytes of disk storage to satisfy the initial needs of the user 

community.  We are currently evaluating the effectiveness of GPUs (NVIDIA Tesla units) with a subset of target applications.  As 

part of the initial period of the project, we will expand this assessment to include the wider Cy-Tera application profile. This might 

indicate that we should procure a system with slightly fewer compute nodes and acquire a number of Tesla units to support these 

applications.  Within the same funding envelope we could potentially provide a system with 30Tflop/s or more peak performance 

using this strategy. The preliminary configuration will be revisited in the initial phase of the project through a detailed analysis of 

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

NCSA and JSC are building clusters based on GPUs (Lincoln [R48]) and Cell/BE processors [R26] and are in the process of 

assessing the performance of these machines. Their expertise will be leveraged in this project to explore these accelerator 

options and joint research activities will be developed, as described in the Tasks of Section A9.2.5. These will also leverage the 

work of another RPF funded project (0308/09), carried out during the first phase of the Cy-Tera project, to address Lattice QCD 

algorithms (seen as a prototype application) implemented on GPUs  (in collaboration with JSC research teams which have 

pioneered porting of lattice QCD codes on graphics cards [R49]) and expand upon other applications that NCSA is pursuing 

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

Implementation milestones for  the machine are: verification and completion of the analysis of needs (month 3), preparation of 

tender (month 4), choice of system architecture and storage, benchmarking of application codes (month 6), final choice of system 

(month 8), system build-up and test at vendorôs (month 10), delivery (month 12), testing, system in operation (month 13).   

The user support activities will include a helpdesk for operational support, included within WP4 (online documentation for the 

system will be made available) and advanced user support, included in WP5 (see below), that will be developed in synergy with 

computer science research activities.  

WP4: Human Resources: 

Within this Work Package, the needs for additional human resources or expertise will be evaluated. Adequate recruitments of 

scientific and technical staff will be prepared and carried out (in the short term, one computer/computational scientist , one 

systems administrator and two technical staff in year 2).  Needs in postdoctoral researchers in the various research teams will be 

monitored and adequate administrative support given for grant writing in coordination with each research task leader. 

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

Dissemination and outreach: Human resources will be made available for the organization of meetings and workshops as well as 

an International conference. These meetings will be opportunities for lectures and tutorials, in synergy with the user support and 

the LinkSCEEM activities [R5]. The activities associated with dissemination and outreach are described in Section A11.2. 

http://www.ncsa.uiuc.edu/UserInfo/Resources/Hardware/Intel64Cluster/
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Research Enabling Educational Activities: CSTRC will provide the Human Resources required to carry out training on a broad 

range of topics, leveraging content from existing NCSA online training [R50].  This necessitates a deeper understanding of 

hardware issues and bottlenecks for algorithm implementations. To this end a user training office will be developed to provide 

this training as well as  advanced user support that will include project specific assistance (e.g. for parallelization, application 

development on accelerators, etc.) and broader consulting services (e.g. for application scaling, performance enhancement, 

data-intensive applications, visualization services). Training and Education are regarded as necessary activities 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 engineering simulations will only be realized if 

applications are able to exploit the increasing number of compute cores found in the computing systems. A range of training 

programs will be needed to enable faculty, staff and students to take advantage of the Tier-2 and then the Tier-1 computing 

system to be installed in CSTRC. Educational courses will be developed in preparation for a graduate program in computational 

science and engineering in collaboration with the University of Illinois.  Task 5.1 will provide training in the use of science and 

engineering applications that have been designed for use on massively parallel computers as well as training in the development 

of codes for massively parallel computers. 

¶ Scientific Computing: Tasks 5.2-5.4 

A senior computer/computational scientist will be recruited as soon as the project is approved to strengthen these research 

activities at the Host and will play a lead role in Task 5.2 which will focus on accelerating specific Cy-Tera applications. Task 5.3 

will implement and evaluate existing (and emerging) programming models and tools (such as MPI, UPC, MapReduce, DDM, 

CUDA and OpenCL) using the Cy-Tera application profile as determined from Tasks 5.6-5.15. Task 5.4 will implement a specific 

application (Lattice QCD) on GPUs using the four Tesla units that have been ordered recently in coordination with an Axis 5 

proposal (0308/09) partly funded by CSTRC in this field. Collaboration with JSC will help the advancement of the project and the 

partnership with NCSA will allow the resulting codes to be run on Lincoln, a large GPU cluster [R48]. 

Tasks 5.5-5.15: Applications 

¶ Visualization (Task 5.5): The proposed activities can be grouped under three main research fields, which complement a 

common research pipeline: data interpretation (in this sense visualization used as a research tool), data management and 

outreach for various communities of use. Additionally, work will be undertaken in order to produce novel real-time realistic 

graphics methods, such as efficient geometric modeling and reflectance estimation of large scale objects, HDR illumination, and 

human body animation and acceleration techniques. The milestones of the project will be a defined methodology for the use of 

visualization for research, an optimal visualization interface and outreach media. Application in the area of CH will focus on 

research of photorealistic augmented reality of the House of Orpheus, Paphos, (with the famous Roman mosaics and bath 

complex).  Research issues on the real-time common 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 high Power 

http://webct.ncsa.uiuc.edu:8900/
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Graphics Workstation interfacing with the Cy-Tera machine has been purchased and either a 65" 4K resolution LCD System or a 

48" 4K resolution Projection System (both including a workstation and a high-end NVIDIA graphics card to drive the 4K resolution 

display) will be made available by end of 2009. 

¶ Climate Modeling (Task 5.6-5.8): This line of research will be implemented with the climate research group at EEWRC, 

led by J.Lelieveld, in collaboration with MPI-Mainz. The Tier-2 system will enable high-resolution climate simulations. Since the 

models are already available and to a large degree architecture independent, they can be implemented as soon as the system is 

operational [R15]. The general circulation model ECHAM5 [R51] coupled to the Modular Earth Submodel System MESSy  will be 

implemented first, followed by the limited area model COSMO, which will be nested into the general circulation model. This will 

enable an assessment of atmospheric chemistry and climate change in the Eastern Mediterranean. 

¶ Study of Advanced Desalination Material Systems (Task 5.9): In the context of Reverse Osmosis (RO), because of the 

disparate length scales involved in nanopores, continuum theories based on classical physics become inaccurate. On the other 

hand, use of purely quantum or MD simulations is not possible because of the large number of atoms involved in describing 

nanopores. As a result, development of multiscale theories seamlessly integrating quantum and atomistic physics into classical 

theories is required. We will develop efficient multiscale theories for water purification using nanopores. MD simulations will be 

performed on large systems consisting of millions of atoms and a nanosecond of simulation time will take at least a day on a 20 

Tflop/s system. Starting with the calculation of ion hydration energies given by a hybrid quantum mechanical scheme (Polarizable 

Continuum Model, or PCM), a water-vapor equation of state (thermodynamics) appropriate for direct simulations of condensation 

or evaporation of sea water will be formulated. The model will be integrated with the Navier-Stokes equations (fluid mechanics) 

and coupled with the thermal energy conservation equation (energy) to study phase change phenomena in three-dimensional 

geometries representing 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 development 

of which our group has made important contributions. 

¶ Lattice QCD (Tasks 5.10-5.11): Two fermion discretization schemes will be used in the duration of the project, twisted mass 

fermions (TMF) and domain wall fermions (DWF), each of which has certain advantages, but are equivalent in the continuum 

limit. The code for the calculation of the inverse of the twisted mass (TM) Dirac matrix (which is a huge, but sparse, matrix) is 

fully developed and optimized for the BlueGene/P and implemented on the UCY and CyI clusters. Algorithms and codes for the 

production of 2+1+1 flavor twisted mass configurations are currently being tested and run on the machines at JSC and 

elsewhere. We will implement these codes and participate in the tuning necessary using the proposed infrastructure. Inversions 

of the domain wall (DM) Dirac matrix will be also carried out. DW fermions preserve chiral symmetry on the lattice at the cost of 

being defined on a five instead of a four-dimensional lattice. Therefore they require larger computational resources. The DW 

configurations are, therefore, produced by large collaborations. We have access to these configurations as part of the LHPC and 

we will only carry out locally the inversions of the DW Dirac operator. The analysis codes for the extraction of hadronic 

observables in both TM and DW formulations will be developed by the HO and UCY. These make use of a number of statistical 

techniques for the evaluation of statistical errors associated with correlated data, such as bootstrap, jackknife and the Gamma-

method.  Thus far, because of their computational cost, lattice calculations have to omit disconnected diagram contributions. 

Codes on GPUs developed in Task 5.4 will be used to study the nucleon ů-term and the disconnected contribution to it.  

http://www.mpimet.mpg.de/en/wissenschaft/modelle/echam/echam5.html
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¶ Bioinformatics (Task .5.12): Collections of primary data, curated databases and common reference collections will be made 

available for processing. A suite of bioinformatics applications will be installed on the system. The data and applications will first 

be mirrored from the Vital-IT center [R52], and then adapted to the needs of local users. These activities will begin with the 

operational phase of the CyI biology research center, expected in 2011. In the initial stages of the project, an efficient 

parallelization of the CAST algorithm will be carried out. 

¶ Biophysics (Tasks 5.13-5.14): We will investigate Helix/coil transition in aqueous electrolyte solutions by conducting all-atom 

simulations of a series of model peptides in a range of electrolyte solutions and temperatures. We will also study the inhibition of 

the complement system by compostatin using all-atom simulations. We will compare the structures and interactions of a series of 

complexes between protein C3 and active (native compstatin, V4W/H9A) or inactive (N5G) compstatin analogs. In the context of 

electron-structure calculation, we will compute the excited electronic states of (FAD*)-  in cryptochromes using molecular (FAD*)- 

conformations derived from molecular dynamics simulations of solvated cryptochrome with (FAD*)-.  The excited states will be 

computed with different electronic structure methods such as time dependent density functional theory (TDDFT) and intermediate 

neglect of differential overlap/spectroscopy (INDO/S).  

¶ Analysis of SESAME data (Task 5.15): The photon emitted from the stored electron beam will cover a wide range of 

electromagnetic spectrum; the energy range is from 0.5 eV to 30 keV. Such a large energy range enables scientific research in a 

broad variety of fields: atomic and molecular physics, biology, material science, spectroscopy, archeology and imaging. In the 

initial operational phase of SESAME, expected to begin in 2011, seven beamlines are planned: XRF, IR, Soft X-ray, PX, 

SAXS/WAXS, Powder Diffraction and AMO beamline. All these beamlines will produce data that should be analyzed, distributed 

over the network to various research partners, stored and archived. The amount of the data produced by a beamline will depend 

on the particular application; the protein crystallography, powder diffraction and beamlines involving imaging techniques will 

produce the largest amount of data. The processing of the raw data will require CPU cycles and specific software tools. Once the 

data is processed then additional computational resources, as well as visualization tools and equipment, are needed to convert it 

into a format where it can be shown in a conference or submitted as a research paper. As the software tools required to process 

the beamline data are not commercially available, or need to be adapted, the SESAME community (and its partners) needs to 

develop a number of such software tools, usually specific to a given application. Within this project, the assessment of needs in 

terms of CPU cycles and data storage related to the 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 Director, 

beamline scientist Dr Salah and Head of Control and Computing staff Dr Aladwan will interact with CSTRC scientists in order to 

refine and complete this assessment, including not only computation and data resources, but also analysis software and tools for 

the presentation and visualization of data and results. These tools will be developed and tested in the first half of the project in 

order to prepare the processing of data produced by SESAME, which will be during the later stages of the Cy-Tera project. 

Other applications will be implemented gradually; in particular the Cy-Tera unit could make crucial contributions to some of the 

applications in the proposals mentioned in section A5: namely CRAIST and, for simulation of performance of solar cells and 

MAUVE, for storage and processing of environmental data, and of video and sonar surveys, and pattern recognition. 

 

 

http://www.vital-it.ch/
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A9.1. Time Schedule (Mark the cells of the Table using the symbol X to specify the duration in months of each Work-Package) 

Work-Package Number / Title 
D U R A T I O N (months) 

  3   6   9   12   15   18   21   24   27   30   33   36   39   42   45   48 

WP1. Management Methodology 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 X X X X X X X X X X X X X X X X X X X X X X X 

WP2. Physical Facilities X X X X X X X X X X                                       

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 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 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 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 X X X X X X X X X X X 
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ȸ9.2. Detailed Description of Work-Packages 

A9.2.1. Management Methodology 

Describe the proposed activities for the Project Managament (governance and management issues) required for the smooth 
developement of the New Research Unit, the breakdown of methodology and the milestones of the project, justifying the selection of the 
specific techniques to be used. Include probable scenarios and assumptions for the implementation path of the project. The following 
should be described: management structure and procedures, organisation and structure of the management framework, ways of 
communication among the participating organisations, decision making structure and conflict management/moderation (Maximum 2 
pages). 

The analysis of methodology must be based on the proposed Tasks and time-schedule.  

Any diagrams and figures refering to the methodology that will be followed and to the relationship among the various Tasks can be inserted 
in the main body of the proposal or attached as Annexes.  

 

As already stressed the Cy-Tera project will be implemented within the fabric of the CyIôs Computation-based Science and 

Technology Research Center. The CSTRC development process is being carried out in the framework of the NCSA-CyI 

collaboration, which is formalized by a cooperation agreement. The Host Organization and its partners will be jointly 

responsible both for the successful development of the new Research Unit and for the completion of the project. NCSA, JSC, 

UCY and SESAME will take part in specific actions linked to the project (development of infrastructure, training and educational 

programs, integration to European HPC activities and research applications) and will be represented within the projectôs 

Resource Allocation Committee  (RAC) and the Cy-Tera Forum. The management methodology employed is a system based 

on the main project components which follow a logical division of the project into four areas: facilities, equipment, research 

activity and administration. A managerial chart can be found in Annex 4 of this proposal. 

The Project Coordinator (PC), C. V. Jongeneel will oversee the administrative activities, financial and human resources issues. 

He will act as the point of contact and reporting path to the RPF. He will also oversee the preparation of  the Consortium 

Agreement, which will formalise the relations between the Host and  the Partner institutions, describe their respective obligations, 

address IP issues,  and also include a description of the mechanism for quota allocation on the Cy-Tera  machine. The 

elaboration of this agreement will take into account input provided by the Cy-Tera Forum.   

The PC will be responsible for overseeing and coordinating the administrative and logistical support  provided by the Host 

institution; administrative activities related to the project will be handled by  S. Evlogimenos (CyI Operations Manager)  and 

financial activities will be handled by G. Maratheftis (CyI Head of Accounts). The PCôs responsibilities include all activities relating 

to planning, tracking, reporting and reviewing of the project as well as overseeing the recruitment process. He will identify an 

appropriate methodology for tracking progress relative to defined milestones and sharing this information among project 

participants. He will also ensure that all participants have access to up-to-date information about the status of the projects at all 

times.  

C. Alexandrou will act as the Scientific Leader (SL) for the project, overseeing all scientific aspects, including management of 

the installation, integration and administration of the computational facility, which will be conducted via consultation with the 

Equipment Infrastructure Leader J. Towns (NCSA). The SL and Equipment IInfrastructure leader, together with the Project 

Coordinator and the Physical facilities leader L. Kalisperis will be members of the Operations Committee (OC), which will bear 

the responsibility of the development of the facility. This committee will be chaired by the PC and will also include K.Schilling, 
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who will bring his wealth of experience in procuring and operating large parallel computers at Wuppertal University. K. Schilling 

will coordinate all activities relating to the training and education aspects in collaboration with the Scientific Leader. During the 

early development phase of the project the committee will have frequent interaction both in person and via phone/email. It will 

also have the responsibility for addressing all realized risks associated with the project, particularly in the development 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 comprised of an 

international panel of leading experts in the fields of high-performance computing and computational science, engineering and 

technology: Th. Dunning, Director, National Center for Supercomputing Applications, University of Illinois (Chair);  C. Alexandrou, 

Professor, Department of Physics, University of Cyprus; E. Gelenbe, the "Dennis Gabor Chair", Head of Intelligent Systems and 

Networks, Dept of Electrical & Electronic Engineering Imperial College; C. Jones, Scientific Secretary, LHC Resources Review 

Boards, CERN; V. Jongeneel, (ex-officio) Vice-President for Research, The Cyprus Institute; Th. Lippert, Director, John von 

Neumann-Institut für Computing, Forschungszentrum Juelich, GMBH; E. Manousakis, Donald Robson Professor of Physics, 

Department of Physics, Florida State University; J. Negele, William A. Coolidge Professor of Physics, Center for Theoretical 

Physics, MIT and A. Osseyran, Managing Director, SARA Computing and Networking Services. 

 

The RAC will be composed of one representative of each partner, covering the important research areas of the project. The 

members of this committee will be K. Schilling, CSTRC; J. Towns, NCSA; N. Attig, JSC; S. Skourtis, UCY and H. Hoorani, 

SESAME. The committee will be chaired by N. Attig and will be in charge of the peer review process, making yearly 

recommendations to the SL for allocation of resources based on the timeline of the projects proposed here and on the relevant 

milestones that must be kept. It will also take into account developments in the various scientific fields during the lifetime of the 

project that may require readjustments of resources. Similarly, the committee will coordinate the scientific evaluation of new 

projects that request use of the Cy-Tera infrastructure. 

The Cy-Tera Forum will have the same composition as the RAC, i.e., comprising one member from each partner, and 

supplemented by C. Alexandrou and Th. Dunning. It will be chaired by K. Schilling and will meet at least twice a year and 

whenever circumstances require it.  It will have no executive power and its primary roles are in giving all partners a voice in the 

development and management of the project, notably for the elaboration of the Consortium Agreement, as well as being a 

means to keep them duly informed of achievements and/or problems. It is expected that informal communication between the 

partners (by E-mail, teleconferences etc) will be ongoing throughout the project, the purpose of the Forum is to allow all 

partners a formal common platform to discuss all aspects of the project development and implementation, as well as concerns 

they may have regarding these matters.  

  



 

 

 

PROPOSAL SUBMISSION FORMS & GUIDELINES FOR COMPLETION (TYPEIII ï STRATH STAGE II)  37 

 

Management Methodology Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task 
 

Task Title TASK 1.1:  Project Management  

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 4 0.1 0.1 0.1 0.1 

Task Objectives 

Give a brief description of the current Task objectives.  

 

¶ To oversee the planning of project meetings and events 

¶ To ensure an adequate tracking process for project documents and information 

¶ To oversee all reporting, internal and to RPF  

¶ To define and oversee review procedures for project activities and deliverables   

¶ To oversee and coordinate the administrative and logistical activities of the HO in support of the project. 

 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

Within this task, the Host organization will take charge of the activation of the Operations Committee, Resource Allocation 

Committee and of the Cy-Tera Forum, and of the setting up of adequate lines of communication between them and with the 

CSTRC Scientific Advisory Committee. It will organize and coordinate all meetings of these committees.  The preparation 

and elaboration of Consortium Agreement is also included in this task, as well as the setting up of an online collaboration 

platform (Twiki). 

The lines, nature and frequency of reporting of the Task leaders to the PC, SL and OC will also be defined, as well as the 

process for review and approval of reports and deliverables. The elaboration of the periodic progress reports to RPF will 

follow a well defined process, including advance provision of information by task leaders, preparation, review and approval. 

The resources and support provided by the Host Organization will be planned, coordinated and monitored under the 

responsibility of the project Coordinator, in relation notably with the CyI Operations Manager, Head of Accounts and Physical 

Facilities Manager 

 

  



 

 

 

PROPOSAL SUBMISSION FORMS & GUIDELINES FOR COMPLETION (TYPEIII ï STRATH STAGE II)  38 

 

Deliverables 

Describe the Deliverables emerging from the specific Task. In Task 1, Deliverables should include all Progress Reports (Quarterly / Bi-
annual, Interim and Final Progress Reports) to be submitted to RPF throughout the duration of the project.  

D1.1.1: Consortium Agreement  

D1.1.2: A fully functional project management software system integrating all of the components of the project 

D1.1.3: All six months and mid-term progress and final reports to RPF 
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Management Methodology Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 
 

Task Title TASK 1.2: Finance  

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 2 0.1 0 0 0 

Task Objectives 

Give a brief description of the current Task objectives.  

To ensure the the correct management of financial resources, notably through: 

¶ Adequate cash flow management 

¶ Clear monitoring of expenditures 

¶ optimal allocation of financial resources 

 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

The Host Organisation will ensure adequate management of financial resources through: 

 

¶ The preparation of budgeting software to track all expenditure associated with the project. 

¶ The collection and record-keeping of all quotations, invoices and receipts associated with the project 

¶ The monitoring of actual expenditures 

¶ The continuous update of the assessment of needs for financial resources 

¶ Preparation of budget amendments 

Thus an optimal allocation of financial resources will be facilitated, thanks to the provision of a clear and comprehensive 

picture of the projectôs financial situation. 

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

Deliverables 

Describe the Deliverables emerging from the specific Task. In Task 1, Deliverables should include all Progress Reports (Quarterly / Bi-
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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Management Methodology Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 
 

Task Title TASK 1.3 Buildings and Equipment 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 2 0.2 0.5 1 0 

Task Objectives 

Give a brief description of the current Task objectives.  

The main objective of this task is the oversight and coordination of the design and preparations of the building and machine 

room on the one hand, and the computational system on the other, to allow the optimal implementation of the HPC facility 

within one year of the beginning of the project.   

In the building renovation and machine room installation, overseen by L.Kalisperis, in coordination with G.Kallouris (CyI 

Physical Facilities Manager) strict deadlines must be kept at all stages, as delays would have serious repercussions on later 

stages of the project. 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which 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 twice a month to 

review progress on the preparation of the buildings, the tender process, the procurement of equipment, benchmarking, etc. All 

activities relating to the management process of building and equipment are detailed in sections A9.2.2 and A9.2.3; the OC will 

ensure that adequate exchange of information exists between the staff in charge of building preparation and HPC system 

selection and implementation; this will notably guarantee that the requirements on machine room design, based on the system 

parameters, are taken into account. 

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

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

 

Deliverables 

Describe the Deliverables emerging from the specific Task. In Task 1, Deliverables should include all Progress Reports (Quarterly / Bi-
annual, Interim and Final Progress Reports) to be submitted to RPF throughout the duration of the project.  

D1.3.1 Progress 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 Methodology Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 
 

Task Title TASK 1.4: Monitoring of Resources 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 2 0.4 0.5 2 1 

Task Objectives 

Give a brief description of the current Task objectives.  

 

¶ To develop and implement a mechanism for the allocation of the resources of the Cy-Tera facilities, based on, the 

consortium agreement, resource utilization and peer-review of research projects. 

¶ To oversee system stabilization and administration for maximal operational time 

 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

The SL will consult with the systems administrator, who will monitor the usage of the machines and provide associated 

reports to be submitted to the RAC. A policy for the allocation of resources will be implemented in coordination with the RAC, 

based on the guidelines agreed upon in the Consortium Agreement, and under the supervision of the CSTRC Scientific 

Advisory Committee. 

Deliverables 

Describe the Deliverables emerging from the specific Task. In Task 1, Deliverables should include all Progress Reports (Quarterly / Bi-
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 Methodology Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 
 

Task Title TASK 1.5: Management of risks and contingency plans 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 2 0.3 0.1 1 0 

Task Objectives 

Give a brief description of the current Task objectives.  

 

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

¶ To prepare and update contingency plans, based on the guidelines provided in section A9.3  

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

The evaluation of potential risks will be overseen by the Operations Committee, based on input provided by Task leaders and 

by the Cy-Tera Forum. Their evaluation will be continuously monitored, and contingency plans will be prepared and 

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 example would require the 

contingency plan that significant training may be required which can be arranged at NCSA.  An overall contingency plan, as 

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

Deliverables 

Describe the Deliverables emerging from the specific Task. In Task 1, Deliverables should include all Progress Reports (Quarterly / Bi-
annual, Interim and Final Progress Reports) to be submitted to RPF throughout the duration of the project. 

D1.5.1: Risk/contingency plan preparation and adaptation 
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Management Methodology Task Table 
Each Task represents one main sub-section of the project and results in one or more Deliverables or significant outcomes 

Task 
Number 

Task Title Man-Months 
Deliverable 

Number 
(e.g. D1, D2) 

TASK 1.1 Project Management 4.4 
D1.1.1 
D1.1.2 
D1.1.3 

TASK 1.2 Finance 2.4 
D1.2.1 
D1.2.2 

TASK 1.3 Buildings and equipment 3.7 
D1.3.1 
D1.3.2 
D1.3.3 

   TASK 1.4 Monitoring of resources 5.9 
D1.4.1 
D1.4.2 
D1.4.3 

   TASK 1.5 Risks and contingency plans 3.4 D1.5.1 
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Management Methodology Time Schedule (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 I O N (months) 

  3   6   9   12   15   18   21   24   27   30   33   36   39   42   45   48 

TASK 1.1. Project Management 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 X X X X X X X X X X X X X X X X X X X X X X X 

TASK 1.2. Finance X X    X      X      X      X      X      X      X      X 

TASK 1.3. Buildings and Equipment   X   X   X   X                                     

TASK 1.4 Monitoring of resources            X   X   X   X   X   X   X   X   X   X   X   X   X 

TASK 1.5 Risks and contingency 
plans 

 X  X  X  X  X  X X X X         X            X            X 

Progress Reports Submitted to RPF      X      X      X      X      X      X      X      X 
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A9.2.2. Physical Facilities 

Describe the proposed activities for the developement or aquisition of Physical Facilities (buying, renovating, building) required to 
house the new Research Unit. A justified breakdown of methodology and the milestones of the project, including any probable 
scenarios and assumptions for the implementation path of the project should also be provided (Maximum 2 pages). 

The analysis of methodology must be based on the proposed Tasks and time-schedule.  

Any diagrams and figures refering to the methodology that will be followed and to the relationship among the various Tasks can be inserted 
in the main body of the proposal or attached as Annexes.  

Physical location ð power and cooling systems 

The proposed Cy-Tera system will be housed in an existing building structure (Marine Engineering Workshop) located on the 

premises of the Cyprus Institute Athalassa Campus (formerly the Higher Technical Institute in Nicosia) as identified in the 

attached site plan in Annex 4. The facility will be adequately renovated and upgraded by employing energy-efficient building 

design techniques and integrating systems in a cost-effective and environmentally friendly manner. 

The area of the machine room will be approximately 80 sq.m, the auxiliary area for mechanical equipment required for cooling, 

and circulation will be approximately 50 sq.m. In addition, an area of approximately 65 sq.m will be used for control and support 

offices. The basic structure of the existing building will not need to be altered in order to accommodate the Cy-Tera facility. Such 

an approach will allow the facility to utilize state of the art systems and design while preserving the structural integrity of the 

existing workshop, utilizing the structure 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. The 

enclosure will provide the necessary upgrades to the structure for the installation of the Cy-Tera machine. It will create a room 

within a room, allowing for the proper location of the cluster and data storage units. All cabling will be located within the raised 

floors that will also act as a plenum for the air conditioning system. New wiring will be installed within the raised floor connecting 

the facility to the existing electrical power substation, which will be upgraded from 400 KW to 1 MW, thus enabling it to serve the 

power needs of the Tier-2 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 development of the facility to Tier-1 

scale. Thus the power demand generated from the CSTRC computing system and cooling infrastructure will be well within the 

available resources at the CyI Athalassa Campus, both for the Cy-Tera machine and for future expansion. The concept of the 

ñroom within a roomò will allow the construction of a modern facility, updating all systems and support equipment and providing all 

necessary infrastructure for the machine room and ancillary spaces, as is indicated in the attached drawings in Annex 4. The 

exterior wall/roof/floor of the current building combined with the new facilityôs indoor envelope (interior skin, roof decking and 

raised floor) will enhance energy conservation. This will help to achieve power savings and to consequently lower operating 

costs. 

Effective Computer Room Design 

The Cyprus Institute understands the importance of effective computer room design, and thanks to the participation in the 

consortium of NCSA and JSC, both internationally recognized experts on such issues, the development of the proposed facility 

will take into account the most recent progress. A delicate balance must be struck among the numerous elements that go into 

computer room design, including room location, physical layout, physical security, UPS systems, cooling & humidity control 
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humidification systems, raised flooring, fire detection & suppression systems, access control & security, and monitoring of these 

systems. The room (Annex 4) has been designed in accordance with ASHRAEôs (American Society of Heating Refrigerating and 

Airconditioning Engineers) Technical Committee 9.9 - Mission Critical Facilities, Technology Spaces and Electronic Equipment 

and the Green Grid goals: a) Minimize the power needs of the datacenter; b) Maximize the percentage of that power coming in 

that is used for computing work.; c) Minimize the amount of power spent on non-IT computing equipment  

The interior envelope of the machine room will employ high levels of insulation to significantly reduce the heat transfer through 

the walls, roof and floor compared to conventional buildings. Thermal insulation materials (rockwool---one of the few industrial 

products that actively improve the environment due to its combined properties) will provide the required high R-values (low U-

values, typically in the 0.20 to 0.25 W/(m².K) range).  

A multi-variate 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 to take 

advantage of closely coupled cooling solutions. The current mechanical design option (Annex 4) incorporates a close-coupling 

system. Close-coupling targets specific areas where cooling is needed (such as an individual rack) as opposed to a large open 

space and can result in shorter air paths that require less fan power. Close-coupled heat removal minimizes the mixing of cool 

and hot air, since the airflow is completely contained in the rack. Airflow dynamics will be improved by utilizing air-handling  

panels on racks, also decreasing server inlet temperature while increasing the return air temperatureðthereby reducing energy 

consumption at the cost of an increased number of racks. The high efficiency cooling system will use a refrigerant that will not 

deplete the ozone. Economizer options will also be evaluated for the final design. This can offer substantial energy savings, 

especially for the geographic location of Cyprus. Locating cooling closer to IT equipment can reduce machine room cooling costs 

by more than 30% compared with traditional approaches to cooling. Mounting the cooling modules as close as possible to the 

source of heatðsuch as placing them directly above, alongside, or within high-density racksðreduces the distance that the fans 

must move air. This can provide up to 70% savings of the energy required to move the air. Another design option under 

consideration is a hybrid approach, in which certain racks use high-density supplemental cooling (rack-specific) while others are 

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

The building envelope will be extremely airtight compared to conventional construction. Air barriers, careful sealing of every 

construction joint in the building envelope, and sealing of all service penetrations through it are all used to achieve this. 

Airtightness minimizes the amount of warm (or cool) air that can pass through the structure, enabling the mechanical ventilation 

system to recover the heat before discharging the air externally. To minimize the total primary energy consumption, low-energy 

lighting (such as compact fluorescent lamps), will be used. 

For flooring materials, the most popular choice for computer rooms and server farms is High Pressure Laminate. Its ease of 

maintenance and beneficial static dissipative properties are the perfect choice for such sensitive equipment. Details of the 

dropped ceiling construction are indicated on the attached drawing (Annex 4). No plumbing or water pipes will pass over the 

room. 

 

http://en.wikipedia.org/wiki/R-value_(insulation)
http://en.wikipedia.org/wiki/U-value
http://en.wikipedia.org/wiki/U-value
http://en.wikipedia.org/wiki/Compact_fluorescent_lamp
http://www.accessfloorsystems.com/access/top/?access=/top/laminate/main.html
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Physical Facilities Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 
 

Task Title TASK 2.1.: Requirements Analysis, Design & Specifications, and Tenders 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 1.5 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. 

To prepare Bill of Quantities and Tender Documents. 

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

 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which 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 with specifications, 

Bill of Quantities, and call for Tenders.  

Submittal and Assessment of Tenders. 

Tender Award.  

Commence of Construction. 

Deliverables 

Describe the Deliverables emerging from the specific Task.  

D2.1.1: Complete architectural, mechanical, electrical, network and fire suppression design drawings and specifications set. 

D2.1.2: Tender Documents including Bill of Quantities. 

D2.1:3: Construction Contracts. 
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Physical Facilities Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 
 

Task Title TASK 2.2.: Construction and renovation of existing architectural facilities 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 4 0 0 0 0 

Task Objectives 

Give a brief description of the current Task objectives.  

Complete the renovation of existing facility appropriate for the Cy-Tera machine room 

 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

The Physical Facilities Manager of the Cyprus Institute G. Kallouris, under the supervision of L. Kalisperis will coordinate the 

construction activities needed in the existing Marine Workshop which will be appropriately cleaned and its interior structures 

demolished. New structural supports for the datacenter room will be installed. The existing roof will be repaired. 

An 80 sq.m. enclosure, within the workshop, will be constructed of superinsulated walls to house the Cy-Tera computing 

nodes, storage and AHUs. Additional construction will prepare the adjacent spaces for the installation of the cooling 

equipment and infrastructure. A 60 cm raised floor system will be installed to accommodate wiring and air conditioning 

ducting and piping. All necessary electrical infrastructure equipment will be installed. 

The adjacent space will be renovated to provide support and control offices.  A security system and environmental control 

and monitor systems will be installed. 

Deliverables 

Describe the Deliverables emerging from the specific Task.  

D2.2.1: Architecturally renovated facility to accommodate the Cy-Tera system. 

D2.2.2: Renovated office space for staff at the host 

D2.2.3: Security system 
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Physical Facilities Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 
 

Task Title TASK 2.3.: Procurement & installation of mechanical and electrical 

equipment 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 3 0 0 0 0 

Task Objectives 

Give a brief description of the current Task objectives.  

To complete final system selection and purchase for cooling, electrical and fire suppression. 

To installation all electrical and mechanical systems. 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

The Physical Facilities Manager of the Cyprus Institute G. Kallouris, under the supervision of L. Kalisperis will be responsible 

for the procurement of electrical, network, and mechanical equipment. A functioning network will be installed which will be 

eventually upgraded to 1.0 Gbs. Work will be completed for the upgrade of the electrical substation and the Installation of all 

electrical systems, UPS, and all electrical infrastructure. The installation of all cooling equipment will be completed as well as 

the installation of the fire suppression system. 

Commissioning and testing of all systems and sub-systems will be performed at the end of the construction period and all 

necessary adjustments and upgrades will be made. The datacenter will be ready to receive the computing and storage racks 

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.  

D2.3.1: Upgrade of electrical substation 

D2.3.2: Electrical systems and network 

D2.3.3: Completely renovated and equipped facility to accommodate the Cy-Tera system 
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Physical Facilities Tasks Table 
Each Task represents one main sub-section of the project and results in one or more Deliverables or significant outcomes 

Task 
Number 

Task Title Man-Months 
Deliverable 

Number 
(e.g. D1, D2) 

TASK 2.1. Requirements Analysis, Design & Specifications, and tenders  1.5 

D2.1.1 

D2.1.2 

D2.1.3 

TASK 2.2. Construction and renovation of existing architectural facilities  4 

D2.2.1 

D2.2.2 

D2.2.3 

TASK 2.3. Procurement & installation of mechanical and electrical equipment 3 

D2.3.1 

D2.3.2 

D2.3.3 
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Physical Facilities Time Schedule (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 I O N (months) 

  3   6   9   12   15   18   21   24   27   30   33   36   39   42   45   48 

TASK 2.1. Requirements Analysis, 
Design & Specifications, and Tenders 

X X X                                              

TASK 2.2. Construction and 
renovation of existing 
architectural facilities 

  X X X                                            

TASK 2.3. Procurement & 

installation of 

mechanical and 

electrical equipment 

   X X  X X X X X                                       
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ȸ9.2.3. Equipment Infrastructure 

Describe the proposed activities for the developement or aquisition of Equipment Infrastructure (research instruments and 
equipement) required by the new Research Unit. A justified breakdown of methodology and the milestones of the project, including any 
probable scenarios and assumptions for the implementation path of the project should also be provided (Maximum 2 pages). 

The analysis of methodology must be based on the proposed Tasks and time-schedule.  

Any diagrams and figures refering to the methodology that will be followed and to the relationship among the various Tasks can be inserted 
in the main body of the proposal or attached as Annexes.  

The activities of this area cover the process by which we make systems selection, procurement, physical installation, software 

setup and system integration of the Cy-Tera system.  In addition, it covers that activity of ongoing operation of the resource for 

the research teamsô use. These activities will heavily leverage the high level of experience and skill NCSA staff has in deploying 

and integrating new systems achieved over the past 22 years. 

We are taking a methodical approach to understanding the needs of the science and engineering research community. We are 

translating those needs into requirements for a generic proposed system and developing options with various vendors and 

evaluating those options. The final decision on the configuration will be driven by the user requirements, the types of systems 

that we can effectively support, and proven ability of the vendor to supply the system to support HPC users. This will lead to the 

deployment of a system that represents the best match to all of these criteria. 

To understand the requirements of the scientists and engineers who are expected to make use of this resource, the following 

activities were carried out: 

¶ Conducted a survey of prospective users to understand their needs and expectations; 

¶ Analyzed trends in demand on similar resource and projected those trends forward; 

¶ Supplemented the above information with ongoing direct user contacts (often informal 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 proposed system. No single one of these was a primary 

design goal. A balance across all of them is necessary to provide a useful resource to the science and engineering research 

community.  

Applications Suitability and Performance: The proposed system must satisfy the needs of a substantial fraction of the 

applications that stress different components of a system. While it is understood that no single solution will satisfy all of the 

needs across all applications, it is important that the selected system maximize applicability and scalability across a range of 

applications to the extent possible. 

Peak System Performance/Capability: The high-end computing capability provided by the proposed system must enable 

computations that cannot otherwise be done by the targeted research community. 

Physical Characteristics of the System: Facilities must be available or must be able to be constructed to support the space, 

power, and cooling demands of the proposed system. 
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Entire System Stability: The system proposed by vendors must be from a proven technology path known to perform well on 

HPC applications and to deliver the overall stability required by our users. This machine environment must include new 

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

Based on our analysis of the data we have currently (see user report in [R47]), a 20 Tflop/s cluster platform with a high 

performance interconnect supported by ~100 Tbytes of disk storage will satisfy the initial needs of the user community.  

Projecting current technology trends, this would likely be a 128 node cluster with dual socket, oct-core nodes yielding 2,048 

total cores. We are currently evaluating the effectiveness of GPUs (NVIDIA Tesla units) with the target applications.  As part of 

the initial period of the project, we will complete our assessment.  This might indicate that we should procure a system with 

slightly fewer compute nodes and acquire a number of Tesla units to support these applications.  Within the same funding 

envelope we might provide a system with 30Tflop/s or more peak performance using this strategy. The preliminary 

configuration will be revisited in the initial phase of the project through a detailed analysis of various possibilities to choose the 

final configuration. 

Also early in the project, we will develop a detailed implementation plan for the deployment of the system.  Critical phases of 

the deployment include physical installation and software setup and system integration. Each of these phases will have a 

checkpoint at which the completion of that phase is verified through an acceptance test. In conjunction with the project 

Operations Committee a disciplined project management approach will be used for the deployment phase of this project. 

Weekly progress meetings and a Tracking Gantt chart will be used to monitor progress and identify deviations to the critical 

path. A risk analysis will be performed, and mitigation strategies developed to address potential deviations. Deviations outside 

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

Finally, we will establish regular systems operations and maintenance and begin a process of ongoing collection of user 

requirements to address the evolving needs of the user community both as the existing users needs change and as new users 

ramp up their use of the system.  This will drive periodic updates and configuration changes if necessary. 

 

 

 

 

 

 

 

 

 

 

 

http://www.linksceem.eu/LinkSCEEM_User_Report/LinkSCEEM_User_Report.pdf
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Equipment Infrastructure Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 3.1:  Requirements analysis, tenders and system selection 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 3.1 0.4 0.4 1 0.3 

Task Objectives 

Give a brief description of the current Task objectives.  

¶ To complete requirements assessment based on additional applications data collected. 

¶ To identify possible options for the computing and data storage systems, based on the characteristics of existing 

machines and on the possibilities offered by vendors on the market. 

¶ To evaluate the options offered by various vendors based on the system goals and requirements emerging from the 

requirements assessment. 

¶ To make the final choice of system and configuration based on these evaluations 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

¶ To collect additional applications needs and information of applicability of the use of accelerators for assessment; 

this will come primarily from work on Tesla units deployed at CyI and large Tesla cluster (Lincoln) deployed at NCSA 

[R48] and Cell/BE systems at JSC [R28]. 

¶ To research the market in order to identify possible options 

¶ To develop a proposed configuration and issue tenders 

¶ 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 Infrastructure Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 3.2:  Physical installation and software setup and system integration 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 6.4 0.4 1 0 0 

Task Objectives 

Give a brief description of the current Task objectives.  

¶ To develop a detailed implementation plan for system deployment (in conjunction with Operations Committee) 

¶ To conduct a risk assessment and develop appropriate risk mitigation strategies (in conjunction with the Operations 

Committee). 

¶ To develop a set of acceptance tests for the system 

¶ To deploy the procured system following this plan (including physical installation and software setup and system 

integration)  

¶ To identify system and user software required to support the HPC facility and the application portfolio 

¶ To track the progress of the deployment and address deviations 

¶ To conduct the acceptance testing and be ready for normal operation of the system 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

¶ To have a detailed plan with associated risk assessment and mitigation strategies 

¶ To have a set of acceptance test defined and understood by the vendor 

¶ To execute a process of physical installation of the system with associated testing 

¶ Based on the analysis of needs and the choice of system architecture, to explore possibilities for the acquisition of 

adequate system and user software, whether included in package deal by system vendor, commercially available or 

freeware 

¶ Once determined, procure, install, configure and prepare staff to support installed software 

¶ To conduct acceptance testing 

¶ To have the system into an operational mode 

Deliverables 

Describe the Deliverables emerging from the specific Task.  

D3.2.1 Detailed project plan for deployment 

D3.2.2 Risk assessment with defined risk mitigation strategies 

D3.2.3 Defined set of system acceptance tests 

D3.2.4 Report on system deployment and acceptance tests 

D3.2.5 System in operation and executing user applications 
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Equipment Infrastructure Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 3.3:  System operation and maintenance 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 82 1.6 1 0 0 

Task Objectives 

Give a brief description of the current Task objectives.  

¶ To set up System Administration 

¶ To set up a maintenance process 

¶ To set up a helpdesk for operational support 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

¶ Work with the Human Resources team in recruiting the systems administrator in the initial phase of the project to be 

in charge of this WP and additional technical staff as necessary (TASK 4.3) and arrange for training if needed at NCSA.  

¶ Regular interactions with NCSA and JSC to obtain crucial advice and support, notably through short visits of 

experienced technical staff. 

¶ To develop a system maintenance plan. 

 

Deliverables 

Describe the Deliverables emerging from the specific Task.  

D3.3.1 Transfer of knowledge/expertise from NCSA and JSC to CyI staff. 

D3.3.2 Documented systems maintenance processes and procedures that are in place and being executed. 
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Equipment Infrastructure Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 3.4:  Ongoing requirements collection and assessment 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 15 1.6 1 2 0.5 

Task Objectives 

Give a brief description of the current Task objectives.  

¶ To assess the ongoing needs for computational resources of the research activities planned within this project, and 

of other research activities within CyI or in the region 

¶ To identify define changes needed annually to the operational configuration, software and operation aspects of the 

system to respond to evolving requirements 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

¶ Analysis of evolving needs for the research components of the Cy-Tera project, in coordination with the scientific 

leaders of each application field 

¶ Analysis of periodic surveys of user applications to detect and understand changes in requirements 

¶ Comparison with usage patterns at state of the art HPC facilities (NCSA, JSC), and definition of goals and related 

requirements for the system 

¶ Based on the analysis of evolving needs, to explore possibilities for the acquisition of additional system and user 

software 

¶ Once determined, procure, install, configure and prepare staff to support installed software 

 

Deliverables 

Describe the Deliverables emerging from the specific Task.  

 
D3.4.1 Report on needs and related goals and changes needed to respond to changing needs, updated annually. 
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Equipment Infrastructure Tasks Table 
Each Task represents one main sub-section of the project and results in one or more Deliverables or significant outcomes 

Task 
Number 

Task Title Man-Months 
Deliverable 

Number 
(e.g. D1, D2) 

TASK 3.1. Requirements analysis, 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 3.3. System operation and maintenance 84.6 
D3.3.1, 
D3.3.2 

TASK 3.4. Ongoing requirements collection and assessment 20.1 D3.4.1 
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 Equipment Infrastructure Time Schedule (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 I O N (months) 

  3   6   9   12   15   18   21   24   27   30   33   36   39   42   45   48 

TASK 3.1: Requirements analysis, 
tenders and system selection 

X X X X X X                                           

TASK 3.2: Physical installation and 
software setup and system 
integration 

     X X X X X X X                                     

Task 3.3: System operation and 
maintenance 

           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 X X X X X X X X X X X X 

TASK 3.4: Ongoing requirements 

collection and assessment 
            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 X X X X X X X X X X X 
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ȸ9.2.4 Human Resources  

Describe the proposed activities for the recrutiment of Human Resources (post-docs, PhD students etc) required to carry out the 
work. A justified breakdown of methodology and the milestones of the project, including any probable scenarios and assumptions for 
the implementation path of the project should also be provided (Maximum 2 pages). 

The analysis of methodology must be based on the proposed Tasks and time-schedule.  

Any diagrams and figures refering to the methodology that will be followed and to the relationship among the various Tasks can be inserted 
in the main body of the proposal or attached as Annexes.  

This WP includes all issues related to the human resources required for carrying out the project timely and efficiently. Emphasis 

will be given to the assessment of needs, coordination and monitoring of the contribution of the personnel from the host and 

partner institutions, recruitments of scientific and technical staff. The administrative personnel (Secretariat, 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 available the administrative 

support for the writing of proposals and the recruitment of postdoctoral fellows and graduate students working on this project.  

The CyI Research Development officer, B. Rostand, will regularly inform the Scientific Leader about possibilities of funding 

related to the activities of this project, particularly from EU calls.  

Adequate administrative support will be given for the organization of training and advanced educational programs enabling 

research using the proposed infrastructure as described in WP5. The administrative support needed for outreach and 

dissemination activities will also be taken into consideration.  The SL will carry out, on a regular basis and in collaboration with 

the Cy-Tera Forum, an assessment of needs and resources and suggest their distribution to the PC, as described in Task 4.1. In 

addition the SL will assess the needs of the research teams in regard to user support and make available expertise for effective 

usage of the infrastructure, as described in Task 4.2. More advanced education and training in HPC enabling the research 

activities of this project and aiming at expanding the ñcapability userò base are described in WP5 as part of the Research 

Methodology. 

Recruitment will take place in the following areas:  

1. Technical staff: One systems administrator will be hired within six months after the start of the project. In the second year two 

additional systems support specialists will be recruited to take charge of storage, networking and security and help with the 

user support office.  

2. Scientific staff: They will be associated with the various research teams. Administrative support for the preparation of 

proposals that involve host participation will be provided by the host. Postdoctoral fellows and graduate students will be funded 

from grants secured by the senior researchers who will also have the responsibility of their recruitment. Administrative support 

will be given for the organization of the interviews at the host and for their relocation when working for the host. All partners 

have well developed administrative structures to provide these services for the scientific staff that will be hired at their home 

institutes.  

3. Recruitment of students to work on research summer projects related to the research activities of this project. The summer 

program will start in the second year of the project and it will be led by K. Schilling, chair of the Cy-Tera Forum.  Students will 

be invited for online application in the Spring semester to work with specified research activities within the scope of this project. 
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Funding has been allocated in this proposal to support students from UCY, which is expected to provide the largest pool of 

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

 Finally we would like to stress that all the leading scientists have strong international collaborations and can attract researchers 

from abroad to work with them. They all have experience with securing money for their research activities and working with 

students and postdoctoral fellows. Given this track record we therefore expect a number of proposals written by the senior 

scientists, in the scientific areas supported by the Cy-Tera project under this proposal as well as potential new areas, to secure 

funding for postdoctoral fellows and graduate students.  
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Human Resources Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 4.1:  Assessment of needs 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 2 0.9 0.5 2 1 

Task Objectives 

Give a brief description of the current Task objectives.  

¶ To assess the ongoing needs for administrative resources: 

- for writing of grants 

- outreach and dissemination activities 

- monitor finances and reports related to ongoing grants at host supporting activities relevant to  this 

project 

- organization of International Conference in year 3 or 4   

- regular maintenance of infrastructure. 

¶ To distribute properly the human resources 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

The PC will be in constant contact with the SL in order to identify the researcherôs needs for administrative support. Distribution 

of the human resources will take into account preparation of grants, monitoring of finances and reports for ongoing proposals 

funding related to this project, outreach and dissemination activities. Human resources will be provided for the organization of 

an international conference that will increase the visibility of the infrastructure and its research outcomes.  

The SL will also have regular meetings with the technical staff to assess their needs with administrative support related to 

maintenance of the infrastructure as detailed in WP3. 

 

Deliverables 

Describe the Deliverables emerging from the specific Task.  

 
D4.1.1: Chart planning of the distribution of resources regarding outreach and dissemination activities. 

D4.1.2: Chart planning of the distribution of resources regarding grant writing 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 Resources Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 4.2: Assessment of resources and user support 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 48 1.6 2 1 1 

Task Objectives 

Give a brief description of the current Task objectives.  

 

¶ Assessment of resources for providing user support for the effective usage of the infrastructure. 

¶  A  users support group  will be formed with the objectives 

- To provide in-office, telephone and eπmail responses to queries from the users of the Tierπ2 computer. 

                - To work with selected groups to improve the performance of applications involved in highπpriority projects.  

¶ Assessment of resources for the organization of training courses 

¶ To set up a collaboration infrastructure to support both internal and external research collaborations 

 

In the second year of the project when the machine becomes available one technical staff will address queries from 

researchers on an asπneeded basis, helping them address their most critical shortπterm problems. Limited collaboration with 

researchers to address longerπterm software performance or scalability will be provided.  

 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

The SL will monitor the needs in providing user support. The SL will have regular meetings with the research task leaders so 

as to optimize the allocation of existing resources. A user support office and user support mechanisms will be set up. 

Adequate human resources should be identified and provided for the user support to carry two types of activities: 1) provide in-

office, telephone and e-mail response to queries from the users of the Cy-Tera system and 2) to work with selected groups on 

high priority projects.  The latter function will be connected closely to the research teams and therefore it forms a task in WP5 

under research methodology. The user support team will also work with vendor personnel and leverage their expertise in 

getting applications running efficiently 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 the assessment of 

needs for training. Additional recruitment of technical staff will begin as soon as this project is approved, under the 

coordination of the Scientific Leader who will ensure that people with the appropriate expertise needed for the completion of 

the projects are hired.  
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The SL will also assess the need for training programs including in particular application scaling, performance enhancement, 

data-intensive applications, visualization services, etc., that will be organized in collaboration with NCSA and JSC.  Ch. 

Nicolaou will be coordinating these activities.  

A collaboration infrastructure will be created to support both internal and external research collaborations. Synchronous 

capabilities will include desktop audio, video, and screen conferencing as well as roomπbased equivalents. Asynchronous 

collaboration capabilities, including webπbased fileπsharing, discussion, collaborative editing (wiki), and informal publishing 

(blogging), will be provided. Collaborative software engineering tools including source code control, bug tracking, and testing 

tools will also be a part of the collaboration infrastructure. Given the critical nature of such infrastructure, well established open 

source and/or commercial tools will be selected and formal training and support will be provided by NCSA and JSC. 

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 Resources Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 4.3.:  Recruitment of technical staff 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 2 0.4 0.5 0.5 0 

Task Objectives 

Give a brief description of the current Task objectives.  

 

The objective of this task is to coordinate and monitor the distribution of technical staff; these will be mostly the HO 

personnel.  Short visits from NCSA or JSC technical staff will be scheduled as needed.  

The critical issue here is how to achieve the required local expertise for successful operation of the first large HPC system. 

Given that technical personnel with HPC expertise are hard to attract, it cannot be taken for granted that the HO will be able 

to recruit permanent technical staff with full competence in that position. The task is then to identify and hire suitable 

candidates with less experience to be trained in the actual working environments of NCSA and JSC or by technical staff of 

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 needed.  It is planned that in year 2 of the project two additional technical 

personnel will be recruited bringing the total number to three: 1 systems administrator and 2 systems support specialists, 

who will contribute to user support . 

 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

The members of the Operations Committee have very strong links to universities and research institutes abroad from where 

they can draw talented staff.  Collaboration with NCSA and JSC also makes the recruitment of technical personnel easier. 

We are however aware that technical staff with experience in HPC are difficult to 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 to recruit young high-level 

computational scientists willing to qualify more deeply in hardware aspects of their field and train them in the working 

environments of NCSA and JSC. 

A fallback position would be to arrange for visits of NCSAôs and JSCôs technical staff to the HO.  The possibility of the vendor 

of the HPC-system to have on-site field-engineers and arranging for on-site traineeships of graduate students from UCY (as 

exercised in many University environments) will also be investigated. This approach to the problem, namely to focus on 

several promising candidates from whom to select the most suitable one later, appears rather natural, and has been followed 
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by pioneering university groups. 

 

A top priority of this task is to recruit a systems administrator immediately after the project is approved. Depending on the 

person recruited appropriate training will be provided.  

Additional technical staff will be recruited as needed contributing to the system administration, maintenance and 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 Resources Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 4.4.:  Recruitment of scientific staff 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 2 1.6 0.2 2 0 

Task Objectives 

Give a brief description of the current Task objectives.  

It is important to emphasize that the senior researchers at the Host Organization all have very strong ties to leading research 

groups worldwide from which they can draw researchers. NCSA and JSC are world famous centers involved in major US and 

European research projects. Collaboration with these centers makes CyI attractive to high quality researchers. Collaboration 

with the University of Cyprus ensures access to a pool of talented students. Collaboration with SESAME gives us useful links 

to scientists in the area and opens possibilities for attracting talent from the region. 

The specific objectives are the following: 

Å Recruitment and appointment of a senior computational/computer scientist at CyI. 

Å Recruitment and appointment of a computational scientist to work on climate studies. This position is funded by an ERC grant 

gained by J. Lelieveld. 

Å Additional researchers, notably post-doctoral fellows, will be recruited in relation to research projects.  

 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

An important activity that we will pursue is to coordinate and monitor the contribution of research team members, and 

evaluate the needs for additional human resources and/or expertise. The Scientific Leader will have regular meetings with 

the Task leaders to discuss synergies among projects and optimal involvement of research personnel in the various tasks. 

For example researchers working in developing software on GPUs can help with other applications. 

An immediate activity that will happen after the project is approved is the recruitment of a senior computational/computer 

scientist. We will swiftly move through all necessary procedures: advertisement of position in international journals and online 

form; setting up of a selection committee; interviews, final selection, and write-up of the committeeôs report; obtaining all 

necessary approvals from the HO. Th. Dunning will chair the evaluation committee for the appointment of the senior 

computational/computer scientist.  This procedure will also be followed with any other senior staff appointments that will be 

made in the course of this project.    

We will also proceed, as soon as we identified a suitable candidate, with the appointment of a postdoctoral fellow with HPC 

experience to work with the group of J. Lelieveld on Climate studies.  We would like to stress that J. Lelieveld already has 
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assembled an international group of postdoctoral fellows who are working on various projects.  

In the medium and longer term, additional researchers, notably post-doctoral fellows, will be recruited in relation to research 

projects. These are expected to be funded partly from national or European competitive funds.  Clearly the existence of a 

Tier-2 HPC facility, with adequate environment and user support, will be a great asset to the research groups that will have 

access to it for obtaining competitive funds for their research projects and the related recruitments. We expect the number of 

faculty funded from CyI resources/grants and  posdoctoral fellows funded from  competative grants to be as follows: 

 2009 2010 2011 2012 

Faculty 2 (existing) 4 7 10 

Postdocs 3 (from running grants, ERC &  RPF) 7 10 14 

We stress that in the above table we only included CSTRC staff. Faculty and postdoctoral fellows already employed at 

EEWRC and STARC are not shown e.g. J. Lelieveld has 4 postdoctoral fellows, two of whom will be contributing to this 

project.  

A number of postdoctoral fellows associated with this project will be recruited at UCY from competitive funding. For example, 

in lattice QCD an FP7-PEOPLE-2007-1-1-ITN network is recently approved providing funding for one-postdoctoral fellow for 

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 senior computational/computer scientist 

D4.4.2: Appointment of a post-doctoral fellow for climate studies 

D4.4.3: Appointment of additional post-docs and faculty 

D4.4.4:  Reports on recruitments of scientific staff (fields of research, profile, recruitment process, results) 
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Human Resources Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 4.5.:  Recruitment of summer students  

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 1.5 0 0 1 0 

Task Objectives 

Give a brief description of the current Task objectives.  

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

To provide training to use the machine for their specific research task 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

Experience has shown that talented students are attracted by state-of-the-art infrastructure. To introduce and inspire 

students to follow computational science we will run summer projects. Priority will be given to students from our partner the 

University of Cyprus to which we have allocated funding to cover 3-4 summer students for the last 3 years of this project 

when the machine will be available. The Cy-Tera Forum, chaired by K. Schilling, will be responsible for advertising and 

selecting the students. The students will be allocated to the various research teams according to their interest. 

 

Deliverables 

Describe the Deliverables emerging from the specific Task.  

D4.5.1: Recruitment of 3-4 undergraduate 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 main sub-section of the project and results in one or more Deliverables or significant outcomes 

Task 
Number 

Task Title Man-Months 
Deliverable 

Number 
(e.g. D1, D2) 

TASK 4.1. 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 technical staff 3.4 
D4.3.1 
D4.3.2  

TASK 4.4 Recruitment of scientific staff 5.8 

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

TASK 4.5 Recruitment of summer students 2.5 
D4.5.1 
D4.5.2 
D4.5.3 
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Human Resources Time Schedule (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 I O N (months) 

  3   6   9   12   15   18   21   24   27   30   33   36   39   42   45   48 

TASK 4.1. Assessment of needs   X   X   X   X   X   X   X   X   X   X   X   X   X   X   X    

TASK 4.2 Assessment of resources 
and user support 

  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 X X X X X X X X X X X X X X X 

TASK 4.3 Recruitment of Technical 
staff 

X X      X X X                                       

TASK 4.4 Recruitment of Scientific 
staff 

  X      X      X   X   X  X  X  X    X  X  X  X            

TASK 4.5 Recruitment of summer 
students 

        X            X            X                
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ȸ9.2.5. Research Methodology 

Describe the proposed Research activities for project implementation. A justified breakdown of methodology, the milestones of the 
project and the specific techniques to be used, including any probable scenarios and assumptions for the implementation path of the 
project should also be provided (Maximum 2 pages). 

The analysis of methodology must be based on the proposed Tasks and time-schedule.  

Any diagrams and figures refering to the methodology that will be followed and to the relationship among the various Tasks can be inserted 
in the main body of the proposal or attached as Annexes.  

The current proposal will provide the core funding for the initial infrastructure of CSTRC, envisioned to develop as an 

interdisciplinary research and educational center, performing frontier research in science, engineering and technology in areas 

where the usage of computing constitutes an indispensable resource. In this project we build on the areas of initial interest that 

include: scientific computing; digital cultural heritage; environmental science and engineering; computational biology and 

bioinformatics; and natural sciences. There will be a number of project-based tasks associated with each area as shown by the 

diagram in Annex 5. This diagram also links each partner institution with each of the tasks with which they are involved.  

Research projects will be given time on the Cy-Tera infrastructure based on the resource allocation method outlined in Section 

9.2.1. To ensure that the research teams have adequate skill sets to effectively exploit the allocated resources a comprehensive 

training and education structure will be put in place. Basic user support and initial training have been outlined in Section A9.2.4. 

In this WP, we expand this training in a very focused way towards the actual users of Cy-Tera and customized for the capabilities 

that the CSTRC provides. To this end, a senior computational scientist will be recruited who will be involved in the activities of 

Tasks 5.1, 5.2, 5.3 and 5.4, which are the scientific computing tasks in this section and all focus on the application portfolio of Cy-

Tera and the architecture-specific knowledge necessary to utilize the infrastructure effectively. Emphasis is placed on 

accelerating coprocessors and the preparation of applications to run on these architectures as well as the upcoming PRACE 

systems. The synergies between an enhanced education program (Task 5.1 and 5.2), active research in Computer Science at 

UCY (Task 5.3) and the applicability of this research to all other areas (a particular example is Task 5.4) act to complement the 

entire research program. The motivation for this is also enhanced by access to the local GPU cluster that has been partly funded 

by an Axis 5 proposal, the 62 Tflop/s (double precision peak) Lincoln cluster [R48] at NCSA and access to JSC systems. 

Digital cultural heritage research (Task 5.5) will be led by L.Kalisperis in collaboration with STARC and C2RMF using 

visualization tools. The proposed activities can be grouped under three main research fields: data interpretation, i.e. visualization 

used as a cultural heritage (CH) research tool [R53] (years 1 & 2), data management and outreach to various communities [R54]; 

environmental illumination and visualization after the implementation on the system of Ray tracing and Radiance (Years 3 & 4). 

These activities will have strong synergies with the EU funded project STACHEM in STARC and an infrastructural proposal 

STARLAB, which include visualization and imaging equipment and activities. 

 Environmental science and engineering is represented by two projects, one on climate modeling and the other related to 

desalination, both topics of particular relevance to Cyprus. Climate research will be implemented within the climate research 

group at EEWRC, led by J. Lelieveld, in collaboration with MPI-Mainz. The Tier-2 system will enable high-resolution climate 

simulations. Since the models are already available and to a large degree architecture independent [R15], they can be 

implemented as soon as the system is operational. Tasks (5.6 - 5.8) all deal with this area and will culminate in the assessment 

of atmospheric chemistry and climate change in the Mediterranean. Research in desalination (Task 5.9) will be implemented 
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within the research project Cogeneration of Electricity and Desalinated Sea Water using Concentrated Solar Power (CSP-DSW) 

at EEWRC, which is funded by the Cyprus Government. It will be led by J. Georgiadis of CyI in collaboration with the US-NSF 

Center of Advanced Materials for the Purification of Water with Systems [R55] and the Beckman Institute at UIUC. On Cy-Tera 

they will compute quantum forcefields of large clusters of atoms to develop an accurate thermodynamic equation of state and 

use this as input into molecular dynamics simulations of nanopores involving millions of atoms. Integration of the MD and 

continuum models can then be used to simulate reverse osmosis.  

There are a number of projects in theoretical high energy physics: Tasks 5.4, 5.10 and 5.11 relate to lattice QCD. Task 5.10 will 

be led by C. Alexandrou and will involve the Host and UCY. Nucleon structure will be studied within ETMC [R29]. Octet to 

decuplet transition form factors will be studied using DWF in collaboration with the group at MIT and LHPC [R43] thereby 

allowing access to the dynamical DWF configurations. These configurations are being simulated by leading researchers in US, 

Europe and Japan (RBC and QCDOC [R19]) since no single research group has the computational resources to produce them.  

In addition simulations for SU(N) gauge theories (Task 5.11), led by H. Panagopoulos, will be carried out in  collaboration with 

the group at the University of Pisa. Simulations at N>3 are exceedingly computational demanding and the object of this task is to 

develop and implement algorithms that improve critical slowing down. Milestones in this project include porting and 

benchmarking of lattice QCD and SciDAC software; optimization of codes for TMF generation and production of propagators; 

optimization of inversion codes for domain wall Dirac matrix and analysis codes for lattice results. Results on key hadronic 

observables will be produced:  the nucleon generalized parton distributions (GPDs) using TMF (year 1 &2 );  the decuplet to octet 

transition form factors using DWF (year 1& 2) and an improved algorithm for SU(N) lattice gauge theories. With the success of 

Task 5.4, applications involving disconnected diagrams can be considered, including calculation of the disconnected diagram 

contribution to nucleon form factors and the nucleon ů-term (year 3 &4).  

Bioinformatics research will be led by V. Jongeneel in collaboration with UCY (V. Promponas) in the context of the EU-funded 

ELIXIR project (see letter of support, Annex 6). Collections of primary data, curated databases and common reference 

collections will be made available for processing (Task 5.12). A suite of validated bioinformatics applications will be installed. 

Initially, the applications will be mirrored from the Vital-IT center (see letter of support, Annex 6), and then gradually adapted to 

the needs of the local users, at the initial stage with the Bioinformatics Research Laboratory (BRL) at UCY. It will be expanded to 

the needs of other users with the operational phase of the CyI biology research center and SESAME both expected 2011. 

The biophysics Task 5.13 will be led by G. Archontis.  An all-atom MD simulation and electronic structure computation of large 

biomolecular systems will be performed. The goal is to calculate the ion/water distribution around the neutral and charged model 

peptides; calculate the average helicity, free-energy, energy and entropy of helix formation as a function of salt, concentration 

and temperature. Simulations of the equilibrium of the complexes C3c:W4A9, C3c:NAT, C3c:G5 will follow and the results 

analyzed. In Task 5.14, led by S. Skourtis, MD trajectories of solvated cryptochrome with (FAD*)- and electronic excited state 

spectrum of (FAD*)- in cryptochrome will be simulated. 

SESAME data analysis (Task 5.15) will be led by H. Hoorani. The processing of the raw data will require CPU and specific 

software tools, which are not commercially available, or need to be adapted The SESAME community and its partnerôs need to 

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

http://www.watercampws.uiuc.edu/
http://www.watercampws.uiuc.edu/
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Research Methodology Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 5.1.:  Research Enabling Educational Activities 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 10 0.8 2 1 0 

Task Objectives 

Give a brief description of the current Task objectives.  

 

Enabling large scale science and engineering requires preparation of the scientific research community to exploit the 

capabilities of the proposed system. Over the next several years, major increases in computing power for science and 

engineering simulations will only be realized if applications are able to exploit the increasing number of compute cores found in 

the computing systems. This is a major departure from the last decade, where increases in computing power were driven 

mainly by increases in chip frequency (from just 66 MHz in 1993 to nearly 4 GHz in 2004). A range of training programs will be 

needed to enable faculty, staff and students to take advantage of the Tier-2 computing system proposed here and its follow up 

Tier-1 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 with the long term 

objective to  develop a graduate program in Computational Science (CS) around the HPC  facility that should be attractive to 

students both from Cyprus and the Eastern Mediterranean countries (and beyond). 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

Personnel who will help develop and implement training programs have been already recruited. K. Schilling is employed at 

CSTRC as a senior scientist with great experience in setting up such programs having pioneered a similar start-up activity at 

the University of Wuppertal. Ch. Nicolaou, expected to complete a PhD in Computer science in the Spring of 2009, has 

teacher training and will be at CSTRC as of Feb. 1st 2009. Additional personnel will be hired as needed, as detailed in A9.2.4. 

They will be working with the Scientific Leader and in close collaboration with NCSA and JSC in order to provide the training 

needed to enable cutting-edge computational science research. 

The following steps are proposed:  

1. Hands-on Workshops: Hands-on training activities in both the development and operations phase will range from discipline-

specific strategies to advanced programming techniques required to exploit Cy-Tera capabilities (twice a year).  

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

address issues and facilitate effective use of the capabilities of Cy-Tera. Online collaborative environments will be used to 
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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 virtual school in Computational Science, in collaboration with NCSA and drawing on 

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 Summer Institutes 

D5.1.3: On-line tutorials 

D5.1.4: Graduate course in Computational Science 
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Research Methodology Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 5.2.:  HPC ð Advanced Applications System 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 12 0 3 2 0 

Task Objectives 

Give a brief description of the current Task objectives.  

 

High Performance Computing (HPC) applications in computational science and engineering necessitate increasing efforts to 

maintain efficiency of algorithms as parallel-computing architectures evolve. Multi-core chips have become a standard and 

vector processing is a major feature of both conventional and, importantly, modern supercomputers. This is particularly true in 

the case of prevalent accelerating coprocessors (such as GPGPU, Cell/BE and FPGA) based systems. Furthermore, given the 

high-level total cost of operation of systems in the multi-Teraflop regime, it is imperative that we explore the opportunities 

provided by low waste-heat processors such as these for specific HPC tasks. 

 

The HO must not only acquire expertise in managing capability systems but also in the analysis of the core routines of its 

major users in order to recognize (and overcome) bottleneck problems. Further to this, it must share experience with leading 

international groups in the actual exploitation of innovative processor technologies. 

 

Hence, the specific task objectives are: 

¶ To achieve state-of-the-art performance analyses on the bottleneck problems  of the prospective user community of 

Cy-Tera, such as to identify genuine capability bound problems. 

¶ To encourage and support capability bounded users of Cy-Tera in exploring the opportunities of both graphic and 

Cell/BE processors. 

¶ In particular, given that users will have access to petaflop facilities through Cyprusô membership of PRACE, the HO 

must benchmark upcoming PRACE architectures systems with the actual Cy-Tera user profile. 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 

and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 

This program shall be addressed in a strategic alliance with the Jülich Supercomputing Centre as our PA2. JSC serves the 

whole of Germany through the John von Neumann Institute for Computing (NIC) and is likely to act as one of the PRACE Tier-

0 Centers on the EU-level. JSC is already cooperating with HO within the LinkSCEEM project that links scientific computing in 
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Europe and the Eastern Mediterranean area. JSC is  presently exploring various aspects  of Cell/BE Linux Clusters (with their 

systems JUICE and JUICEnext) such as performance analysis, mixed single/double precision arithmetic in Linear Algebra 

packages, on the basis of PARTEC cluster middleware and is developing together with IBM and  the Universities of 

Regensburg and Wuppertal  a Lattice QCD oriented major cluster of Cell/BE blades.  

With their SCALASCA project they are developing a diagnostic toolset for improving performance of parallel implementations. 

JSC provides the infrastructure for the German Research School for Simulation Science (GRS) [R56], which is about to go into 

operation.  

K Schilling, previously a research group leader at NIC,  will be coordinating these activities. The JSC partnership will be 

instrumental for CSTRC in attaining state-of-the-art European standards within the context of PRACE (Partnership for 

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) (together with NIC/ 

University of Wuppertal)  and Cell/BE systems (on the basis of JUICEnext and the upcoming DFG-Transregio System 

at JSC) 

¶ First evaluations of capability computing options for HO users on the envisaged PRACE architectures  (together with 

JSC) 

¶ Detailed Benchmarking studies of the grand challenge problems of the HO user community  on  upcoming PRACE 

Petaflops architectures 

¶ Organization of a graduate Program in Computational Science in collaboration of NCSA (sharing experience with 

GRS) 

Deliverables 

Describe the Deliverables emerging from the specific Task.   

D5.2.1: Two training courses at HO on Cell/BE and GPU based cluster architectures 

D5.2.2: One training course at HO on SCALASCA tools 

D5.2.3: Three Performance studies with SCALASCA for major Cy-Tera applications 

D5.2.4: Two training courses at HO on implementations on PRACE architectures 

D5.2.5: Assessment of new computer architectures within PRACE based on Cy-Tera application profile 

D5.2.6: Material for Graduate courses in high-performance computational science 

 

 

 

http://www.grs-sim.de/cms/front_content.php
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Research Methodology Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 5.3:  Programming Models, Platforms and Architectures 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 12 0 1 24 0 

Task Objectives 

Give a brief description of the current Task objectives.  

 

As detailed in Task 5.2, porting existing applications optimally to modern parallel systems is a non-trivial task and efficiently 

exploiting the available computing power is usually a serious challenge. A considerable amount of research effort is currently 

being placed in developing new programming models, tools, and architecture components to make the development of parallel 

applications easier and accelerate their execution. 

 

Here, we will augment the studies of Task 5.2 by implementing and evaluating existing (and emerging) programming models 

and tools (such as MPI, UPC, MapReduce, DDM, CUDA and OpenCL) using the Cy-Tera application profile as determined in 

Task 5.2. P. Trancoso (Task Leader) and his team, in collaboration with P. Evripidou, will employ extensions to the TFlux 

platform developed at UCY to improve efficiency and also greatly simplify the task of evaluating alternative architectures. 

Thread Flux (TFlux) is a complete system that supports the Data-Driven Multithreading (DDM) model of execution. TFlux 

virtualizes any details of the underlying system thereby offering the same programming model independent of the architecture. 

The observed speed-up using TFlux has been shown to be stable across a number of platforms [R57]. This will also make the 

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

 

We will implement prototype architectures using a full-system simulator, such as Simics from Virtutech. Such simulators are 

very time-consuming to implement but return accurate results. The purpose of these simulations is both to advise the Cy-Tera 

user community of optimal platforms for their applications and also to propose future parallel platforms that address the Cy-

Tera user needs. 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which 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 Target Applications and Parallel Programming Models 

The UCY team will collaborate with the team of Task 5.2 in identifying and evaluating the Cy-Tera application spectrum. A 

representative subset of this Cy-Tera application profile will then be chosen for further analysis and evaluation using different 

http://ieeexplore.ieee.org/search/wrapper.jsp?arnumber=4625829
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programming models.  Among other models we will consider using are OpenMP, MPI, UPC, MapReduce, and DDM. The 

evaluation will be performed on the system by native execution of the applications using the available libraries/platforms. 

Phase B: Analysis of Alternative Parallel Platforms 

We will study the use of alternative platforms to provide extra functionalities that will be relevant for large scale systems. Such 

functionalities include dataflow-like scheduling of tasks, power consumption and temperature-aware scheduling, virtualization 

in order to provide fault-tolerance, etc. 

Phase D: Analysis of Alternative Architectures 

In this phase we will study the use of alternative architectures in order to accelerate the execution of the Cy-Tera applications 

through: 

¶ Evaluation of the Cy-Tera application using current co-processing/accelerating technologies: Cell/BE, GPU and 

FPGA. This will allow the marriage of application with appropriate accelerating technology and provide information 

on which accelerators we should add to the infrastructure system in order to achieve better performance (in terms of 

execution time, power consumption, and price). 

¶ Explore the use of future architectures not yet available in the market. We will implement these architectures, such 

as heterogeneous large-scale multi-core systems, using a full-system simulator. In this case we will use the current 

project infrastructure to execute multiple time-consuming simulations therefore allowing us to efficiently cover 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 phases of the project described 

above. These publications will be in the form of technical reports, publications in international conferences and journals: 

D5.3.1: Publication presenting the evaluation of the different models and their performance for the applications selected 

D5.3.2: Technical report describing the features to be added to the TFlux platform and their expected benefits 

D5.3.3: Publication presenting the evaluation of the enhanced TFlux platform 

D5.3.4: Publication comparing the acceleration of the applications for the different existing architectures 

D5.3.5: Publication presenting the potential architectures and their potential for the Cy-Tera application profile 
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Research Methodology Task Description  

For each Task use a separate Task Description Form (Maximum 2 pages per Task) 

 

Task Title TASK 5.4.:  Platform Optimization of Disconnected Diagram 

Techniques 

Participant Number HO PA1 PA2 PA3 PA4 

Man-Months per participating organization 20 0 10 2 0 

Task Objectives 

Give a brief description of the current Task objectives.  

One of the main objectives of this task is to gain expertise in new architecture and programming model directions by evaluating 

disconnected diagrams in Lattice QCD as a prototype application. This will be achieved through cooperation with Tasks 5.2 

and 5.3 but driven by the specific goal of the application of acquired knowledge to solve a very particular problem. A current 

Axis-5 RPF (0308/09) project has initiated this projects development on GPU architectures and here the goal is to evaluate this 

applications performance on alternative accelerator technologies and, ultimately, to prepare the application to run on the most 

suitable PRACE Tier-0 platform. 

The objective of this task is to use the combination of improved algorithms and accelerating coprocessors to realize accurate 

disconnected diagram signals through stochastic simulation. The improved algorithms serve to reduce the stochastic noise 

level while accelerator technologies are used to boost the sample rate.  

From the physics point of view, the large mass of the Ȅǋ, relative to the ́, is believed to be related to QCD vacuum structure 

since this singlet pseudoscalar may receive a mass (in the chiral limit) due to the vacuum contribution of disconnected 

diagrams. Disconnected diagrams also play an important elsewhere, e.g., in the evaluation of nucleon electromagnetic form 

factors and structure functions. While Lattice QCD provides a first principle approach to the strong interaction, it is also a 

statistical approach. This statistical effect is particularly prevalent in the evaluation of disconnected diagrams where the 

combination of statistical gauge noise and stochastic noise introduced by common all-to-all propagator estimation techniques 

combine to wash away all signal residues in final results. 

 

Work Description and Expected Key Results 

Describe the activities included in the specific Task. Wherever possible, provide numerical and quantitative information on activities 
and results. Additionally, the organization, which will be responsible for each activity, should be indicated. 

 
Partners NCSA (through its Innovative Systems Laboratory), JSC and UCY all have significant experience in areas related to 

this project. Alan OôCais of the Cyprus Institute will act as Task Leader and will extend work on GPUs to new platforms using 

these partners expertise. Activities related to this task will take place in tandem with Tasks 5.2 and 5.3 and will involve: 

¶ Initial code development and adaption for accelerator technologies 

¶ Performance evaluation 




