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bapuepu

XMNU@DPHNHKU - copaboTKa co nHaycTpuja




LiTo e XIL?

e XU (HPC - High Performance Computing) npeTtcTtaByBa
KOPUCTEHE Ha MOKHM KOMMjyTEPH, BP3U MPEXM CO Majia
NTATEHTHOCT, FON1IeMM CKNaAMPaYKM KanauuTteTu,
napasie/IH1 No4aTo4HM CUCTEMM U Crieunjasim3mpan
napasieneH copTeep 3a pellaBarbe Ha Hay4YHM,
MHXXEHEPCKU U ONITECTBEHU NPOBSIEMM.




XIU Bo uHAycCcTpHja

XU - nctpaxysame 1 pa3Boj
Kny4dHa TexHosioruja 3a MHAYCTPUCKM pa3Boj
CAA, JanoHnuja, KnHa - orpomMHu nuesectuumm so XIL,

Cnopeg IDC
“Today, to Out-Compute is to Out-Compete”




[ nobanHu TpeHa0BMU

o Europe

+ PRACE/e-infrastructure
(2007~ )

e B

« Digital Manufacturing

. s
America (US)o .
.su »
(2011~ ) o

o Korea

+ SMB Supercomputing
(2007~ )




EBpONCKM TpeHA0BM

e XU ce naeHTUMMKYBa KaKko 0COGEHO 3Ha4YaeH DaKTop
3a pa3B0joOT Ha eBpoOrncKaTta eKoOHOMMU]a

e 97% oa dpupmute Kou KopucTtat XML cMeTaaT geKa Toa
npecTaByBa HE3aMeH/IMB (PAaKTOP 3a HUBHMOT Hanpezok,
ycnex, HO U NMpeXKuByBare Ha Na3apoT

e CTpaTewWwKo napTtHepcTBo BO paMKmTe Ha PRACE npoeKToT




KAYYHU MHAYCTPUCKU N ONTECTBEN
npumMeHn Ha Xl

e /ln3ajH U NPoM3BOACTBO

¢ [IpoM3BOACTBOTO € rjiaBHaTa ABMX¥KE4YKa CM/la Ha eBporcKaTa
€KOHoMM]a.

6.500 mmnnjapam EYP, 30 MUAMOHM pabOTHM MecTa
25 pa32IM4yHN MHOYCTPUCKU CEKTOPU, FNaBHO MaJIU U CpeaHM
npetnpujaTuja
Mpuaobmerm og XIL
HamanyBawe Ha TpoLloum
CkpaTyBat€ Ha BpeMETO NOTPEOHO 3a rOTOB NPOM3BO
CmanyBame Ha notpebara oA NpoTOTMNOBU
BupTyenHmn mogenu




MHOYyCTPUCKA NPMMEHA

ABTOMOOW/ICKA MHAYCTPU]a

e CuMMynaumm Ha aepoAMHAMUYHOCT

e CuMynaumum 3a 3aragyBatbe CO M34yBHU racoBM
e CuMMynaumMmM HaAMeCTO peasiHu KpeLl-TeCTOBM

* Mogenvpare Ha NpoOM3BOAHMOT NPOLEC

ABMoOMHAYCTpU]a
XeMnCcKa MHaycrTpuja

dapmaueBTCKa MHAYCTPU]a




Pa3BoeH npouec 3a npol




[IpMMeHa BO CEpBMCHM AEJHOCT)

e FHepreTuKa

e CuMMy/slaumMm M aHasiM3a Ha CUCTEMM 3@ TPAHCMOPT Ha
eHepruja 1 eHepreHcu

® YnpaByBa€ CO €/IEKTPOEHEPTrETCKM MPEKM BO peasiHo
BpeEMe

e OTKpuBaH€ Ha HOBM U3BOPU Ha eHepruja 1 HUBHO
edrKacHO KopUCTeHE




ANrnTasHn megmymum

e KOMNjyTEPCKM reHepPUpPaAHU CIIUKMU
® AHMMaUUM U cneunjaiHn ePeKkTH

o E,D,Ha o4 MakKeJOHCKUTE yCnewHU NnpmKasHu
o fx3x




PHHAHCUCKM CeEpBUCH

e CuMynaumm 1 npegsuayBame Ha 6ep3aHTCKU ApBMKEHA
e CumMynaumu Ha 6aHKapCKU napameTpu
® AKTyapCTBO M MOAeNupare Ha p13nLM

¢ KnyyHa npumMeHa - (PMHAHCUCKU perysiaTopu
® 3alTMTHU MEXAHU3MM NPOTUB 3/I0YNOTPEOU
* [oao6pa KOHTpONA U NpeABUAYBatba




KBa/IMUTeT Ha XMBeewe

e 31paBCTBO

e bonHnymte Bo 'epmaHuja kopuctat XIL 3a npeasuayBame Ha
HA4YMHOT Ha NopoAyBare

bromeamumHa
¢ Virtual Physiological Human

TpaHcnopTt
e OnTumMM3auuja
e Cumynauymja

[ pageXHULWTBO

YnpaByBar€e CO KpU3u




KopejCcKOTO UCKYCTBO

Technology Innovation

Industrial

Supercomputing
Environment

* 300 domain
Experts
* Human Network

» Supercomputer
» Simulation S/Ws

* HP R&D Network
» Modeling/Simulation  + Supercomputing

* Design/Visualization + Simulation S/Ws

NATIONAL-WIDE

» Headquarter : KISTI
- Large-scale Applications
* 7 Regional Centers
- Small/Medium-scale App/icatioas




N
YcnelwHu npMKasHu @

HPC’s Impact=The Return on Investment

Permits Dana’s Sealing Products Group to identify the optimal configuration of layers, metals, geometries and coatings for their metal gasket
products

Permits the use of larger, more detailed models, speeding up design and analysis time
Simulations that once took months now can be run in two or three days; other jobs that took weeks now are completed overnight

Faster turn around time helps in incorporating experimental design techniques, allowing greater fine tuning of design aspects and contributing to
more successful parts

Physical prototyping has been substantially reduced resulting in significant savings in time and money
Able to share design and other information directly with its customers

By optimizing its HPC-based engineering capabilities, Dana is maintaining its leadership in world automotive and other vehicle markets




YcnelwHn npmKasHu

HPC's Impact=Return on Investment

Able to bring new products to market faster combining the use of more advanced modeling for testing
Lessons leamned and closed-loop processes enable quicker design turm around
Expanded the *hybrid arena,’ increasing virtual capability with physical correlation

Reduced modeling time with HPC by allowing the teams to try multiple scenarios, evaluate attribute trade-offs quickly, and
determine optimal and creative solutions early in a program

HPC has become a key tool enabler for product development to deliver quality, innovative products faster, mesting the
time-to-market customers expect




Implement HPC solutions that target
the working methods of our CAE/CAD
colleagues

s o Double output - half time to market

Powerful tools for all Collaborative work, multi
platforms disciplinary problem solving
and education

ROI factors

v Reducing real world testing
v Visualizing new concepts
v Understanding complex problems



YcnelwHn npmKasHu 4—’2@&!‘—’

e Dassault Aviation (FR), specialised in the design of
combat aircrafts and business jets, has developed the
Falcon 7X entirely in a virtual environment. Dassault
used product life cycle management software from
Dassault Systemes, a virtual product development
software suite to develop the aircraft in terms of
design, development, construction, assembly, system
integration, test and maintenance. The design of
Dassault Aviation products is nowadays fully done using
HPC calculus.




YcnelwHn npmKasHu

e HPC and numerical simulation is recognised at
Electricité de France (FR) as an indispensable tool. They
are used in such important daily operational matters as
such as optimising production schedules, choosing the
safest and most effective configurations for nuclear
refuelling. At EDF, HPC helps explain complex physical
phenomena behind maintenance issues, assess the
impact of potential modifications or new vendor
technology and anticipate changes in operating or
regulatory conditions.




YcnelwHn npmKasHu

e Repsol (ES), an oil&gas prospection company, uses HPC
primarily for the processing of seismic data. Repsol uses
a range of algorithms some of which are proprietary, for
example Reverse Time Migration (RTM). Repsol chooses
to use HPC and simulation because it estimates to be
the only tool that enables large amounts of seismic data
to be processed quickly. When prospecting for oil and
gas, there is significant commercial advantage in
knowing where the most promising fields are, given the
highly competitive nature of the sector.




bapuepu

BucoKa ueHa Ha cuctemmTe
[lpo62ieM Ha jaBHU MHBECTULUM BO KPM3HM NEepHOan
HepocTtaToK Ha KOMMETEHTHU eKCnepTH

HepocTaTok Ha napanesieH codTeep

e Bo EY, nHBecTMuMMTE BO MMHATOTO GMIe (DOKYCUPAHU
rnaBHo Ha XL xapasep

e (CTpaTeruja 3a pa3Boj Ha napanesieH copTBep

He nocTtoewe Ha A0BO/IHA CBECT U HUCKO HMBO Ha
MH(POPMMUPAHOCT




XMU@®OUHKM

Hyam MOXHOCT 3a HaZIMMHYBatbe Ha GapuepuTte

HaronemuoT Knactep co BUCOKM nechopMaHCK BO 3emjaTa
e  EJeH o/ NoroJIEMMTE U BO PEFMOHOT

KopucTeH BO Hay4YHO-UCTpaXKyBayKku Lenu
e Jlen op pernoHanHata HP-SEE nHdpacTpykTypa
e http://www.hp-see.eu/

MorogeH 3a KopUcTEE BO MHAYCTpUjaTa
®  U/HUUMjanHU TeCcTUpatba 3a peHAepupambe

Moaapwka og ctpaHa Ha PUHKU

e  Pa3Boj Ha NapanesiHy anauKaumm

e [lopTMpare Ha NOCTOjHM peLleHUja

*  Mepeme, aHaM3a M NoA06pyBatbe Ha NEpHOPMaAHCH

MoBeke UHDO Ha

http://hpgcc.finki.ukim.mk




OUNHKW knacTtep C
nepdpopMaHcu

BKynHo jagpa
e 1008

BKynHO napanenHu npouyecu
e 2016

BkynHo RAM
e 2016 GB

BKynHO npocTop 3a cKknagmpame
e 30TB

TeopeTckn nepdopMaHcH
e O TFLOPS

N3mepeHn neppopMaHCH
e 7.776 TFLOPS




ONHKW knacTtep co BUCOKI
nepmopMaHCH

e 84 6neja cepsepu
e 2 six core L5640 CPUs
e 24 GB RAM

® 6 MEHalIMEHT cepBepH

® 404 HMB NOBPAHM BO
failover KoHpuUrypaumja Ha
SAS cknap

e SAS cknap,

e 60x600GB Dual channel SAS
INCKOBU

« Infiniband Interconnection

e Infiniband 4x QDR Ha
CeKoj ja3on

e Fat-tree apxurtekTtypa
UMMJeMeHTUpaHa co

* 4 QDR 36 port switches

e 6 HP BLC 4x QDR IB
switches

e Fully non blocking




ONHKW knacTtep co BUCOKI
nepdopMaHCu




e BKkynHa noTpolwlyBayka ~
50kW

o ~25kW npecMeTKOBHMU
efleMeHTHn

e ~25kW napeme,
NnoBp3yBare, CKJ1aa40BU

e IHctTannpaHo og HP u
Heokom




bnaroaapam 3a BHUMaAHMETO

[lpallatba




