¢
IT4Innovations

Centrum excelence

IT4lnnovations
centrum excelence

Vit Vondrak & Filip Stanék
VSB-Technickd univerzita v Ostravé




IT4Innovations

Centrum excelence

Zakladni informace o projektu

Projekt se pFipravuje od roku 2008
Projekt byl pFedloZen MSMT v listopadu 2009
Financovani z Evropskych strukturalnich fond

Projekt byl schvalen na narodni urovni a v ¥ijnu 2010
bude predloZen ke schvaleni EK

Superpoditacové centrum + vyzkumné programy + dalsi
vyzkumné zafrizeni
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Partneri projektu

IT4lnnovations project localities — global scheme
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Vyzkumny kontext
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Soucasné aktivity v HPC

Krizové Fizeni —
— Modelovani povodni a zned&isténi
— Monitorovani a simulace dopravy
Vypocetni matematika a mechanika
— Rozsahlé nelinearni koneénéprvkové modely
— Multiskalové a multifyzikalni problémy
— Ulohy optimalniho navrhu
— Modelovani neurdcitosti
Vypocetni fyzika a chemie
— Vyvoj novych farmaceutickych forem
— Nanokompozity a nanovlakna
— Molekularni dynamika
Vypocdetni ulohy v informatice
— Information retrieval
— Rozpozndavani multimedidlnich informaci
— Znalostni baze
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SluZzby v oblasti poskytovani
vypocetnich prostfedku

e Sprava uZivatelu a poskytovani prostredku
superpocitacoveho centra

* |nstalace a zakladni provoz vybranych softwarovych
balik{

e Zajisténi grantové soutéze pro pridélovani
prostfedku superpoditacového centra a pristup k
dalsim superpoditadovym prostfedkim

iy,
:‘.,,-‘Y'E’:,'\.-‘:a. 3 o
f7h N >
L oA z
/' UNIVERSITAS  “ERSTET Ustav geonl

ky MM

@



¢
IT4Innovations

Centrum excelence

PRACE & IT4l

e PRACE = Partnership for
Advanced Computing in
Europe

— 20 ¢lenskych zemi

* |T4lnnovations = Kontaktni
misto PRACE v CR

— Pristup k superpocitacovym
centrim EU
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Poradenské a vzdélavaci sluZzby v oblasti
supercomputingu

Poradenstvi v oblasti vyuZivani prostredku
superpoditacdového centra

Poradenstvi v oblasti vyuZivani softwarovych baliku
provozovanych v superpocitacdovém centru

Vzdélavaci kurzy a poradenstvi v oblasti vyvoje
aplikaci pro superpoditace

Vzdélavaci kurzy a poradenstvi v oblasti optimalizace
vyuZiti vypocetnich prostfedku pro rFeseni vypocetné
naroénych uloh
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Navrhovany byznys model

e |nterni pristup pro vlastni vyzkumné programy
(50%)
— Zahrnuje smluvni a projektovy vyzkum s externimi
institucemi

e Otevreny pFistup pro externi instituce (30%)

e Rezervovany pristup pro projekty narodniho
vyznamu (20%)
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External institutions

Partnership

Partnership
R&D

Access

IT4People )
comitee
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Pridélovani vypocetnich kapacit

External user External user External user
3 weeks > : >
access project access project | ... access project
Y Projectsubmiion | |
deadline
_ Head of SC center =
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~ Scientific director
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Etapizace nakupu

Projekt je rozdélen do 2 velkych realiza¢nich etap

ETAPA1 - rok 2012

o kontejnerové Feseni, mensi &ast IT/storage/network,
systém Aladin + storage, pronajem

ETAPA2 —rok 2014

e nova budova + infrastruktura pro IT, vétSinova ¢ast
IT/storage/network
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Popis HW — Etapa 1

,maly cluster”
o arch. x86, 4096 jader, 4GB RAM / jadro, IB QDR (fat-tree topologie)
,,GPU cluster”

o arch. x86, 800 jader CPU, 24000 jader GPU, 4 GB RAM / jadro, IB
QDR

uloZna kapacita
o cca.1PBstorage (5/20/75 % kap. SAS/SATA/tape — HSM)
,Systém ALADIN*

o arch. x86/Power, 26 TFLOP/S, 5 PB storage (5/20/75 %),
pravdépodobné& SMP/NUMA
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Mobilni FeSeni
Datového centra

ISO kontejner

délka 12.2m, Sifka
2.5m, vyska 3m

PUE< 1.3
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Popis HW — Etapa 2

yvelky cluster”

o arch. x86, 32768 jader, 4GB RAM / jadro, IB QDR (fat-tree
topologie)

»SMP/NUMA“

o arch. x86, 512 jader, alesporn 2TB RAM, dedikovany scratch storage
uloZna kapacita

e cca. 2.4 PBstorage (5/20/75 % kap. SAS/SATA/tape — HSM)
,Vvizualizaéni centrum*

o arch. x86, cca. 10 graf. stanic s GPU, stereoskopicka projekce, pre-
a post- processing uloh

Gy, o
Lesmmpaey o
@ & JONe
wkeadls > *
S~ Ustav geoniky e

Qe



¢
IT4Innovations

Centrum excelence

Konecna podoba architektury SC

Infiniband large cluster
= N\
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Servers for virtualisation

Infiniband core network nfiniband core ne . @@@@

Scratch sigfage
o
= ‘ = ‘ = ‘ = ‘

() mEapeways ) () m6apewsys )

SMPINUMA serer

SAS disc array SAS disc array

SAS disc array

=

FC disc aray




¢
IT4Innovations

Centrum excelence

Budova — DC parametry

450 m2 pro servery a storage
— 80 m2 pro sitové prvky
Projektovana kapacita aZz 2.7 MW

— 4x DRUPS - 950kVA/760kW
— 500 litrd nadrZ pro naftu

PUE 1.34-1.5 (100-60% VyuZitf)
— vyuZiti tzv. “freecooling-u” (294 kW)
— chlazeni vodou na Urovni rackt

N+1 redundance napajeni i chlazeni
Vysoka uroven zabezpeceni pFistupu
— biometrika
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Software vybaveni

e Vyvojovy software * Geologie, hydrologie, geoinformatika
— Kompildtory C/C++, Fortran, Java — GRASS, ESRI (ARC-GIS)
(GNU, Intel, PGI) — DHI MIKE, HEC-HMS, HEC-RAS
— Knihovny LINPACK, LAPACK, MPI, — MODFLOW, FEFLOW

PETSc, Trilinos, Elmer
— Intel Cluster Toolkit, Totalview
— Matlab &Simulink

* Chemie, fyzika
— Materials Studio

— Gaussian, MolPro
e CAD/CAM/CAE software

— ANSYS - CFX, Fluent, LS-DYNA

— MSc. Software — Nastran, Patran,
Adams, Marc

— Pro/E, Catia, OrCAD
— Comsol Multiphysics

. Software pro SPC
— Zalohovaci software
— Monitorovaci software
— Software pro spravu
— Planovace
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Spoluprace s CESNET & NGI

V obou etapach je primarnim poskytovatelem sitové
konektivity CESNET:

ETAPA1 — max. 2 linky 10 Gb/s

ETAPA2 — vice linek pravdépodobné jiZ na 40/100 Gb/s
technologii. Topologicky nezavislé aZ do budovy.

Dlouhodoba archivace dat prostfednictvim NGI.

Spoluprace na GRIDovych iniciativach — vy&lenéni ¢asti IT
infrastruktury pro potiFeby GRIDového po&itani v CR.
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ESFRI roadmap

@ Peorerouter = DWDM + ROADM

@ PE router = CLA DWDM
© CE switch == 10GE LAN PHY
@ CBFnode  — 1Gbps

@ ROADM OIN

. Superpoditac T4l
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Main page Contacts MeediakMarketing Cesky

What is IT4Innovations
Strategy and benefits
Key areas

Benefits of 1T4l
Equipment

Participants
Contacts

News

H 4' M 06/11/2009 IT4Innovations supercomputing centre crosses reglonal borders /-
WWW. It I n n ovatlo ns'eu Moravian-Silesian Region creates a nation wide unigue partnership thanks to the IT4Innovations

project, comprising of a supercomputing centre and centre of excellence. Besides institutions

seated in Ostrava, Morthern Moravia, and Silesia, universities and enterprises form the whole Czech

° °
WWW. It4| ) e u Republic are gradually entering the cooperation.

09/16/2008 IT41 Is one of six approved centers

° ° ]
WWW. It4| n n ovatlo ns.cz - Ministry of Education has approved six mew research centres. The project IT4Innovations is

between them. | zdroj: MEMT

www.itdi.cz
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