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Productivity in HPC Is Very Low

(Reasons for Supercomputing Education)




Where is Progress in Supercomputing
for last 20 years?

(Reasons for Supercomputing Education)
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Expertise Most Needed in HPC

(Reasons for Supercomputing Education)
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parallel HPC

According to the IDC report:
“IDC Recommendations Report: For EU HPC Leadership In 2020” by Earl Joseph, Steve Conway and Jie Wu




Supercomputing, Computing, IT...

(Reasons for Supercomputing Education)

» Supercomputing







Why Supercomputing Education?

(What's new?)

programs

Supercomputing Education must address these issues.

In current IT-education? No.




Typical Computing Cycle

Computer | Peta, Exa...

Mi'

Method Compiler

Programming
technologies

L Algorithm J/'

PaRALLELRU

In current IT-education? No.

If you want to achieve high performance on the last stage then you need to think about all previous stages.




GAUSS elimination: method and algorithm

(informational structure)

doi=n, 1, -1
s=0
doj=i+1,n
s =8 + A(i,])"x())
end do
x(i) = (b(i) - s)/A(i,i)
end do

s=s+ /A:(i,j)*x(j)
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In current IT-education? No.




GAUSS elimination: method and algorithm

(informational structure)

s = s+ Aij)x()

PaRAULELRU

x(i) = (b(i) - 'sf)/A(i,i)

doi=n, 1, -1
s=0
doj=n,i+1, -1
s =8 + A(i,])"x())
end do
x(i) = (b(i) - s)/A(i,i)
end do

In current IT-education? No.




Informational Structure and
Transformations of Codes

DO Mi=1,NUM
DO MP=1,NUM
DO MQ=1,MP
DO MSR=1,NUM*(NUM+1)/2
XI(MI,MQ,MSR)=XI(MI,MQ,MSR)+YNEW(MQ,MP,MSR)*V(MP,MI)
XI(MI,MP,MSR)=XI(MI,MP,MSR)+YNEW(MQ,MP,MSR)*V(MQ,MI)

What is a parallel structure of the code?
How to execute it on an SMP parallel computer?

In current IT-education? No.




Informational Structure and
Transformations of Codes

DO Mi=1,NUM
DO MP=1,NUM
DO MQ=1,MP
DO MSR=1,NUM*(NUM+1)/2
X1(MI,MQ,MSR)=XI(MI,MQ,MSR)+YNEW(MQ,MP,MSR)*V(MP,MI)
XI(MI,MP,MSR)=XI(MI,MP,MSR)+YNEW(MQ,MP,MSR)*V(MQ,MI)

In current IT-education? No.




Simple questions ?

(try to answer yourself)

 How to make

 How to estimate scalabil
application?

» How to improve scalability of an application?

° ... In current IT-education? No.
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Supercomputing Consortium of Russian
Universities
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Commission for Modernization and Technological
Development of Russia's Economy

General Chair of the commission: D.Medvedev, President of
Russian Federation
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Supercomputing Education
(Objectives)




Supercomputing Education
(Objectives)

2. Development of me o

- Publicatio

- Establishing of the na
contents... on SCT,

- Developing a strategy of monitoring of supercomputing education quality,




- Internet-ce
- active usage of distan

Supercomputing Education
(Objectives)




Supercomputing Education
(Objectives)

4. Integra

PR-activitie




Supercomputing Education
(checklist of major indicators for 2010-2012)
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- Russian universities

- Foreign pa
- Printed books and textb
- Supercomputing Curriculum,

- National system of scientific conferences and schools on HPC,







* New bac,halo

Novgorod State Un/ver

Supercomputing Education. First Results

(New educational programmes)
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Supercomputing Education. First Results

(Internet-university of supercomputing technologies)
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Jopozue vumamenu!

Meped Bamu yHukaneHas kHuza, aranozos komopol @ Poccuu eule
He uzdaganoce, Mo ApKoe U AocmynHoe oNUCAHUE NPUMEPOE UCMNONbIo-
GaHUR CYNEpKOMNBIOMEPHEIX Mextomoeul dnA pellierus camoeo Wupo-
Koeo cnekmpa sadad Hayku, ofpasosasud u npomeiunestocmu. Jarkas
ofnacme paseuaaemcs duHaMUYHD, oHa ofTadaem KOMOCCaTEHEIM Mo-
meryuanom. CynepKomnsimepHEe NPUMOMEHUA Co200HA 80CMPetosaHs!
G0 MHOMECINEE CAMBIX PASHBIX 00Nacmel HayHHO-MEXHOTOZUHECKO20 KOM-
nnexca cmpatsl. TodobHsle MexHanosUL SN |, NONMeMY SaNA0McA obe-
eKmoM 0CoBoe0 GHUMAHUS GbICOKODAZELMBIX 20Cydapame.

Cospemennslill yposeHs PazEUMUS SENUCIUMENEHOU MeXHUKL U me-
modos MameMaMUYecko20 ModenupoaaHua daom YHUKAIEHYID 803MOX-
HOCME dNA nepesoda KaK NPOMBUTEHHO20 NPOUSBOACMED, Mak u Hays-
Helx uccnedosaqul Ha KaYecMaeHHo Hoawll yposete. Ludpossie modenu
CAOKHBIX KOHCMPYKUUL, MOYHOE ONUCAHUE U GOCNPOUssaderUe npupod-
Hild AgneHull U NPOYECcos, MoHKIS MHOZONAPaMEMPUYSCkas onmuMusd-
[UA — 8Ce MO CMaKesUMcA peansHem ceeodh s Joa undycmpuu — amo
NOBLILISHUE KOHKYDEHIMONOCOBHOCMU HA MUPOGOM PEIHKS, AN Hayku —
3o 3a80eaaHUS NUSUP YWY NO3UYUT HAWUMU YYeHBIMU, U 602 3MO aMe-
cmecocmasngem oduH U3 BaXHLIX ATEMeHMos Nepexoda K UHHOBALUOHHOU
axoHomuke. HveHHo noamomy cyneproMns0mepH bie MEXHONo2uU omAece-
Hbl pyKosodcmeos CPaHs! K NPUOPUMEMHLIM HaNPaenesusm mModepHu-
FALUL SKOHOMUKU U MexHono2uyeckozo pazsumus. B ewezodrom nocnasuu
Mpesudenma Pocculickol Qedepauuu J.A Medsedesa @edepansromy Co-
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Supercomputing technologies in science,
education and industry

Gparium 12 Hoabpa 2009 zoda ckasaqo: B Poccuu domwet Baime @ nomHom
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Hul, Heghmezazoeas npomeluieHHocme U deuzamenscmpoadie, cmpou-
meneamao u GapMauesmuxa, GyHIaMeHmansHeie 3adaqu gus Uk, XUMLUL,
HOHOMEXHOMOZUL U 28H @MUK, NPO2HO3 No2odsl U 2N06aNLHO20 U3MEeH eHUA
KAUMAMa — CYnNeproMNbIOMEepHLe MeXHOMo2UU sesde NO3BONRM Noy-
YUME HOSOE KAYECMan.

Cez08Ha 3HAMUMENEHAR YACMb NOMEHLUGRG CYNEpPKOMNBIMEPHbIX
mexronozull Haweld cmparsl cocpedomodeHa & HayKe U ofpasosanul,
& pocculickux yHusepcumemax u Pocculickod akademun Hayk. 3dece ecme
MOLUHBIE CYNEPKOMNLIOMEPHEIE YCMAHOKU U ShicoKOKEanUpULUposaH-
Hele kadpel, Ecme noHUMaHUE nepcnekmue passumus ofinaomu U Heof-
xodumMocmu cosmeam+ol padiomsl © NPOMeILTEHH BIMU RPednpUIMUSMU.
Kax ecme vemkoe NOKUMAKHUe Om 8ememMEeHHOCMU 3a NOJZOMOSKY Gblco-
KOKSAMUBUUUPOSAHHBD CNeyUAnUcmos U GopMUposaHlle NPOMHO0 HAa-
yuHo2o gdyndamedma, Heobxodumeix Ana adbermusHO20 UCNONLIOEIHUA
CYNEPKOMNBLIOIMEDHBIX MEXHAN0UT Ha NPAKITIIKE,

Pexmap Mockosckozo yHusepcumema, BACadoasuyui
akademuk, auye-npezudesm PAH
Hupexmop Mexeedomcmaertozo M. Casun

CYNEPKOMALIIMEDHOZD UEHIMPA, aKademuK
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B oteyecTBeHHOM WCTOPKWKX U3BECTEH NEPWOA, KOrda CTpaHa BbiNyCcKana

KOMMbIOTEDI
NMOKOPUTETb ANAMUTANIBHOINO KOCMOCA JlsEELTEET
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Supercomputing Education. First Results

(Public lectures and excursions of students to supercomputing centers)
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