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PRACE | nedir

» AB bilim adamlari ve arastirmacilarina birinci-sinif HPC
sistemlerine acik erisim

» Farkli bilimsel alanlari desteklemek icin cesitli mimariler

» Bilimsel mukemmelligi tesvik icin Avrupa duzeyinde hakem
degerlendirmesi

» Ulusal hukumetler ve Avrupa Komisyonu (EC) tarafindan
desteklenen saglam ve kalici bir HPC finansman plani

» Avrupa’nin endustriyel HPC kullanicilar ve tedarikgileriyle igbirligi
Imkani
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PRACE | basarilar

» 687 bilimsel proje desteklendi

» 110 Petaflops of peak performance on 7 Tier-0 systems
» >21 milyar 2010°dan itibaren - %63 Avrupa disI yurutucu
» >50 firma desteklendi

» >12 000 kisi PRACE Training ile egitim gordu
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NEW ENTRY 2018
JUWELS (Module 1): Bull

PRACE | Tier-0 Systems 2018 Sequana

GAUSS @ FZJ, Julich, Germany
#26 Top 500
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NEW ENTRY 2018/2019
MareNostrum: IBM SuperMUC NG : Lenovo
BSC, Barcelona, Spain cluster GAUSS @ LRZ,

#25 Top 500 Piz Daint: Cray XC50 Garching, Germany #8
CSCS, Lugano, Switzerland Top 500

#5 Top 500

Hazel Hen: Cray
GAUSS/HLRS,
Stuttgart, Germany
#30 Top 500

MARCONI: Lenovo
CINECA, Bologna, Italy
#19 Top 500

NEW ENTRY 2018
JOLIOT CURIE : Bull Sequana
GENCI/CEA, Bruyéres-le-Chatel, Close to 110 Petaflops

France #40 Top 500
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PRACE | uyeler

Hosting Uyeler  Genel Uyeler (PRACE 2) ¢

=

» France » Austria » Luxembourg >
» Germany » Belgium » Netherlands ’ g’
» ltaly » Bulgaria » Norway
» Spain » Cyprus » Poland , \
» Switzerland » Czech Republic » Portugal o odu s (oo,

» Denmark » Slovakia %%K

» Finland » Slovenia e ey 2 5

» Greece » Sweden N :

» Hungary » Turkey Name. ¢

» lreland » United Kingdom™ g,

» Israel

V’xsma
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Destek

Tier-0 sistemleri Uygulama Etkinlestirme & Destek

- Project Access Preparatory access Type C
13 yil Preparatory access Type D

- Tier-1 for Tier-0
SHAPE
HLST destegi

Preparatory Access
Type A, B, C,D

Tier-1 sistemleri

Egitim
- DECIP
R Egitim Portall

PATC, PTC

Sezonluk okullar
Uluslararasi HPC Yaz Okulu

MOOC

Code Vault
En iyi Uygulama Kilavuzlari
White Papers
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PRACE | https://prace-ri.eu/hpc-
access/deci-access/

O & https://prace-ri.eu/hpc-access/deci-access/ @ f? ) i’, [\
PRA PARTNERSHIP FOR ADVANCED e
”[ COMPUTING IN EUROPE Search .. Search Contact

About HPC Access ¥ PRACE for Industry v Training & User Support v Infrastructure Support ~ Events News & Media v

DEE| hogees DECI Access
Calls For Proposals
COVID-19 PRACE recognises the importance of a coherent pyramid of globally competitive HPC resources and services in Europe, with Tier-0 systems on the top
European level, Tier-1 systems at the national level, and Tier-2 systems operated at the level of individual research institutions. The PRACE Distributed
HPC Systems European Computing Initiative (DECI) programme provides access to Tier-1 level resources across Europe via a series of competitive calls.
EuroHPC Access
Project Access OPEN CALLS FOR PROPOSALS:
Preparatory Access
SHAPE Access
DECI Access
Show | 25 + |perpage ') Reset Search:
How to Apply
Information for Applicants i $ Opening Date § Closing Date Time

The Evaluation Process

No matching calls.

Open Calls o
Closed Calls
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PRACE | DECI Program: =2

» Avrupa Tier 1 HPC kaynaklarina (ulusal sistemler) uluslararasi
erisim saglar

» Projelerin Tier 0 HPC kaynaklarinin kullanilmasina gereksinimi
bulunmamalidir

» Basarili projeler icin 12 aylik HPC hesaplama kaynagi sunar

» Cesitli mimarilerdeki hesaplama kaynaklari PRACE ortaklari
tarafindan saglanir

» Basvuru sahiplerinin belirli bir makine veya mimari belirtmelerine
gerek yoktur, fakat gerektiginde destek verilebilir

» Verilen kaynak en fazla 5 milyon makine saatidir (ortalama 2.5
milyon makine saati)
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PRACE | DECI icin uygunluk

» Akademi ve endustriden gelen proje basvurulari uygundur
» Proje yurutuculeri genel olarak akademik kuruluslarda calisirlar
» Bazi HPC merkezlerinde makinalarin kimlerin tarafindan

kullaniimasini belirlemede farkli kisitlarda (6rnegin ABD ihracat
kurallar1 geregi) bulunabilir

10101101001

)1010010011001
10010101000¢
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DECI | nasil bagvurulur =2

» Basvuru sahiplerini basvurularini https://deci-peer-review.cines.fr/
adresi Uzerinden gonderebilirler

» Ancak acik bir cagri varsa basvuru yapilabilir

» Acik cagrilar https://prace-ri.eu/hpc-access/deci-access/deci-
access-open-calls/ adresinden kontrol edilebilir

» Proje basvuru asamasinda ortaya cikabilecek problemler igin deci-
support(at)prace-ri.eu adresine eposta gonderilebilinir
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DECI | degerlendirme agamasi =2

» Proje gonderimi: ayni projeye ait proje basvuru formu son basvuru
tarinine kadar bircok kez gonderilebilir. Online doldurulacak proje
basvuru formuna ilaveten projenin daha detaylh bir halde Word
formunda hazirlanmalidir.

» Ev sahibi HPC merkezinin atanmasi: proje yurutuctusu DECI
cagrilarina kaynak saglayan bir merkezden olmali ve ev sahibi
merkez DECI programina kaynak katkisi yapmalidir. Proje Onerisi
ev sahibi merkeze atanir. Dis projeler (DECI programina kaynak
katkisinda bulunmayan bir ulkenin yurttucusu) ise DECI
merkezlerinden uygun olan birisine atanir.
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DECI | degerlendirme agamasi 2

» |dari degerlendirme: ev sahibi merkez basvuruda ki girilen bilgilerin
tutarhgini ve eksik olup olmadigini kontrol eder. Eksiklik olmasi
durumunda, yurutucuyle iletisime gecebilir. Sonrasinda, basvuru
sahiplerine basvurularinin dogru bir sekilde sunuldugunu ve
uygunluk kriterlerini karsiladiklarina dair bir onay gonderilir.

» Teknik degerlendirme: basvuru ev sahibi merkezde ki bir teknik
uzman tarafindan teknik gereksinimlerin DECI'nin beklentilerini
karsilayip karsilamadigini kontrol eder. Bu noktada onemli olan
kullaniimasi dusunulen yazilimlarin istenen kaynakta
olceklenebilir olmasidir. Teknik degerlendirme de Onerilen
mimarinin uygun olup olmadigi da kontrol edilir.
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DECI | degerlendirme agamasi 2

» Bilimsel degerlendirme: yurutucunun basvurdugu ulkeden toplanan
ulusal uzmanlar paneli tarafindan projenin bilimsel incelemesi
yapilir. Dis projelerse, Tier-0 kaynaklari olan Avrupa ulkelerinin ki
hakemlerce yapilir. Bazen, i¢ projeler de Tier-0 hakem havuzu
tarafindan gozden gecirilebilir. Hakemler, projeleri bilimsel
mukemmellige dayali olarak siralarlar.

» Destekleme: DECI komitesi bilimsel mukemmellik temel ilke
alinarak hangi projelerin desteklenmesi karar vermek icin toplanir.
Kaynak dagitiminda her ulke yaklasik olarak katkida bulundugu
kaynak kadar destek alir. Dis projeler icinse ev sahibi kaynaklarin
%30’a kadar olan bir bolumau ayrilir.
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DECI | degerlendirme agamasi =2

» Kaynak tahsisi: her bagvurunun teknik gereksinimleri dikkate
alinarak, projenin yurutulecegi DECI Tier-1 makinasi atanir.
Sonrasinda, basvuru sahiplerine hesaplama tahsis ve atanan

makinalar hakkinda bilgi verilir ve kendilerinin destegi kabul edip
etmediklerini teyit etmeleri istenir.

» Proje omru: yurutuculerin bir uzatma talebinde bulunmadiklari
durumda, projeler bitis tarihinde sona erer. Gerektiginde, proje

birkac hafta daha uzatilabilir. Her projenin sonunda bir proje sonuc
raporunun DECI’ye sunulmasi gerekmektedir.
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» Raporlama: DECI basarisini vurgulamak icin, proje sonug
raporlarinin analizine dayanarak, bazi proje sonuglarinin web
sitelerinde yayinlayabilirler.

15 PRACE Proje Gagrilari Bilgi GUnu
PRACE DECI Cagrilari
17-18 Ocak 2022 — Cevrimigi



0010100101011001010011010110100100010010 010110101101010010100101011001010011010
101010010110100010110100101010110010101001
0100110101007 011010110100100011010 011010100101001010 0100100100110101001010010101100101001101011010010001101011
1001011010010
0010100110101101001010110100010010110101101010010100101011001010011010110100101011010001001011010
00110010101101000011001010110100101101001010101100101010010

10000101001 R R OO0 1000010 100101101011010100101001010110010100110101101001
10100101011001010011010010101001011010101001011010110101001010010101100101001101001010100
0010011001010110100101100101011010070110710010707T0TT00TOTOFRRRASTEA--

DECI | peer review tool
https://deci-peer-review.cines.fr

General information

Type of proposal: DECI 16th Project

Project title ® 2D Crystal Structure Prediction of DNA base Self-Assemblies

Projectacronym = 2DCSP (max. 15 characters)

Research field Materials Science

Detailled project document = DECI 16th _detailed project document Adem _Tekin.pdf
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DECI | peer review tool

Contact person for all correspondence

If different from the project leader below. The project leader and the contact person will both receive all information.
Please give your professional e-mail address.

Name : Adem Tekin

Email address : adem.tekin@be.itu.edu.tr

Organisation : Istanbul Technical University, Informatics Institute

Project leader (personal data and contact)

Abstract of the project

If the project is successful this will be published on the PRACE website unless you mark it as confidential below. Please make this summary
understandable to a general audience. (Maximum 500 words)
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DECI | peer review tool

Further details (codes)

NOTE: If multiple codes are to be used, please give the specifications for each of them. Please visit the "Edit codes" section from the frontpage where
you can add more codes.

We are interested in each of the codes you intend to run. Please provide the following details for each of your codes.

Name of code: FFCASP
Please rank your preferred target PRACE architecture (1=first choice, 2=second choice, ..., x=not

suitable)
System Architecture Site | Ranking
HP Cray XC40 4
Intel or AMD cluster without GPU 1
Intel or AMD cluster with GPU 2
Intel clusters with Xeon Phi Co-processors (KNC) 3
Other architecture 5
Don't know X
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DECI | FFCASP
FFCASP: A Massively Parallel Crystal Structure Prediction Algorithm

Samet Demir and Adem Tekin*

Cite This: J. Chem. Theory Comput. 2021, 17, 2586-2598 Read Online

ACCESS | lihl Metrics & More | Article Recommendations | @ Supporting Information
ABSTRACT: A new algorithm called Fast and Flexible CrystAl Structure | Prediction Data Mining

Predictor (FFCASP) was developed to predict the structure of covalent and
molecular crystals. FECASP is massively parallel and able to handle more
than 200 atoms in the unit cell (in other terms, it allows global optimization
around 100 individual parameters). It uses a global optimizer specialized for
Crystal Structure Prediction (CSP) which combines particle swarm and

n

simulated annealing optimizers. Three different molecular crystals, including S -
diverse intermolecular interactions, namely, cytosine, coumarin, and e
pyrazinamide, have been selected to evaluate the performance of FFCASP. W ==
While cytosine polymorphs have been searched by employing two different oo B
force fields (a DFT-SAPT based intermolecular potential and generalized &

amber force field (GAFF)) up to Z = 16, only GAFF has been used both in
coumarin and pyrazinamide polymorph searches up to Z = 4. For these three
molecular crystals, FFCASP generated more than 20 000 crystal structures,
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DECI | FFCASP — Kovalent kristaller

. L'MQ(BH4)3(NH3)2
Hydrogen Storage Material
. FFCASP was successful at finding experimental structure
. We predicted a lot of good structures (isoenergetic to
experimental and phonon calculations show that they are
stable)

Crystal Structure Prediction and Dehydrogenation Mechanism of
LiMg(BH,);(NH;),

Gozde ini§ Demir, Riccarda Caputo, Samet Demir, and Adem Tekin*

Cite This: J. Phys. Chem. C 2021, 125, 10235-10242 Read Online

ACCESS | |l Metrics & More | Article Recommendations | @ Supporting Information

ABSTRACT: Dual-cation ammine metal borohydrides are favor-

able hydrogen storage materials due to their high gravimetric RO ROEES
density and relatively low hydrogen release temperature. By %“ ~T -

combining the Fast and Flexible CrystAl Structure Predictor with 3,4 ° .} e "

density functional theory calculations and Car-Parrinello molecular g °:Ij “{' o ttene
dynamics, we studied the polymorphism, the lattice stability, and 'y * ;o -—f —-o PT—
the decomposition mechanism of LiMg(BH,);(NH;), in the %, fbo I °
temperature range 100—700 K. The onset of H,(g) formation is T A

found at 400 K through the recombination of the hydrogen atoms ~ ° ©Hexalgm)

from the bond cleavage of B—H and N—H in BH, and NH; 05 06 b 07 08 09 10
groups. In addition to two hexagonal structures, of which one is the ensitytaiemd
global minimum structure (P65/m)) and the other corresponds to
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Please give the motivation for your preferences above:

FFCASP (Fast & Flexible Crystal Structure Predictor) is capable of using the AVX512 feature of Intel architectures. We gain at least %20 percent
speed up in the total run time with AVX supported recent Intel Skylake machines.

Total core-hours based on first preference of architecture 6,000,000

Please give a description of the machine on which the estimate is
based (e.g. processor type/speed, web link if available)

The Kay machine at ICHEC (https://www.ichec ie/about/infrastructure/kay). Based on test computations on Kay machine using Intel Xeon Gold
6148 (40 cores):

1 FFCASP job requires in between 0.1 to 8 hours with 40 cores. Computation time increases with system size.

Select all the machines on which the code has been ported HP Cray XC40

Intel or AMD cluster without GPU

Intel or AMD cluster with GPU

Intel clusters with Xeon Phi Co-processors (KNC)
Other architecture

[] Don't know

ORREE

Details: Intel Skylake is preferable

Please list the details of your regular jobs. Short description (E.g.
Structural Optimisation simulations running on VASP, multi-scale
simulations running on LAMMPS, turbulence models simulations
running on ANSYS Fluent, etc.):
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Number of runs: 20,000
Number of steps per run: 1
Number of hours per step: 8
Number of cores: 40
Minimum time between checkpoints/job restarts (All batch 1

systems put a limit on the duration of jobs. It is important to know
if the minimum time between checkpoints is greater than 24

hours):

Maximum memory required per core (note this is per core not 1

node) (GB):

Number of core hours: 6,000,000
Minimum core hours if hours need to be reduced: 4,000,000

What applications and/or libraries does this code require
Python, numpy, scipy,BLAS, LAPACK, FFT, MPI libraries, C and Fortran compilers are required.

How is your application parallelized (MPI, OpenMP, Hybrid etc.). If GPU, state whether Cuda/OpenCL.
FFCASP is only parallelized with MPI.

Please check the box if this code I/O intensive?
If checked, please describe your strategy concerning /O (for example usage of I/O libraries, MPI /O, NetCDF, HDF5 or other
approaches):

This project is not IO intensive.

Other requirements (e.g. data transfer tools, workflow tools, other middleware requirements, dependence
on a specific member of local/external staff, funding stream, 3rd party software, outcomes of other
project, etc):

The project does not require anything further.
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Overall data requirements

In this section, we are interested in the overall data requirements for your project as a whole. Please provide the following information.

What is the amount of data to be transferred to the target platforms before production 1
runs can start (Gbytes):

What is the amount of data to be transferred from the target platform after all 200
production runs are finished (Gbytes):

How much disk space do we need to reserve for your project at the DECI site (Thyte)? 2
Note larger requests for archive or active data repositories should be indicated below
in the ICEI section.

Please check the box if it is possible to start transferring data before all production O]
runs are finished?

Where will the data eventually be stored? (HPC facility, local storage at university, institute):
The data will be locally stored in Informatics Institute.

If any planned runs require extensive amounts of memory, hard disk space, etc., please provide
details on how the project (in terms of CPU hours) may be split across multiple platforms.

In particular, FFCASP does not require high amount of memory and disk space. However, Quantum
Espresso calculations including larger unitcells might be required extensive amounts of memory and
hard disks. In such a case, by tuning the computational setup, calculations may fit to the standard
compute nodes. If this is not the case, these kind jobs might be run on fat nodes.
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Enabling work for the project

For all codes, for which you request enabling support describe what work has already been done to develop the codes

This should include the following: Describing the main algorithms, how they have been implemented and parallelized, and their main performance
bottlenecks and the solutions to the performance issues you have considered. Please provide the name and version of all codes to be used in the

project.

For each code that needs to be optimized, please provide the details listed below :

1. Name and version ;

2. Webpage and other references ;

3. Licensing model ;

4. Contact information of the code developers ;

5. Your relationship to the code (developer, collaborator to main developers, end user, etc.).

There is no need for enabling support for both FFCASP and Quantum Espresso. FFCASP is developed in our research group and it can easily be
installed to any HPC machine. Quantum Espresso is one of the most popular and open-access periodic Density Functional Theory code which is

already installed on majority of HPC machines.
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Readiness for production runs

Please note that only limited enabling effort is available from DECI. Please describe what enabling work will need to be completed before production runs

can begin.

There is no need for enabling support for both FFCASP and Quantum Espresso.

Routes for dissemination

Discuss the routes that you will use for dissemination of the project and for any appropriate knowledge transfer. This should include any resources that
you will be using to support this. (Maximum 500 words)

Dissemination will be via scientific papers. In addition, project outcomes will also be disseminated via national and international conferences.

Confidentiality

Is any part of the project covered by confidentiality? : No
If YES, please give the reasons for confidentiality:

Recent bibliographic references that are relevant to the project
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Other support

Do you have any other support for this application e.g. from your national funding council, the EC or international collaborations?
Please give details of this below:

Currently, there is no financial support this project. However, due to the importance of the project subject, a proposal will be prepared and submitted to
national funding agency.
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» DeCl-15: COSHOIP isimli hesaplamalil tarama projemiz 2.5 milyon
CPU saatle ARCHER makinasi (Birlesik Krallik Ulusal Hesaplama
Merkezi) kullaniimak uzere desteklendi

» DeCl-16: 2DCSP isimli iki-boyutlu sistemlerin kristal yapi tahminin
yapildigl projemiz yaklasik 9 milyon CPU saatle Cartesius &
Snellius (Hollanda Ulusal Hesaplama Merkezi) makinalarinda
kullanmak uzerine desteklendi
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