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WhatisaSupercomputer?

ASupercomputerabigcomputer

»Super«standsforsomethingextraordinaryintermsof
performance

Aunambiguousdefinitiondonotexist,becausethemethodof
measuringtheperformance(speedofcalculation)isnotpossible
onallhighperformacecomputersinthesamemanner

Apopulardefinitionis,atleastallcomputersoutoftheTop500
andGreenTop500listareSupercomputers.
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HowdoesaSupercomputerlooklike-previously

previously:singlecomputer,singlecase

ExampleCRAY11

1
PhotofromClemensPFEIFFER,showsCRAY1atdeutscheMuseumMünchen.

URL:http://en.wikipedia.org/wiki/File:Cray-1-deutsches-museum.jpg
License:Attribution2.5Generic(CCBY2.5)

ChristianKülker(ETHLab)SupercomputerIntroductionMunich20134/14



HowdoesaSupercomputerlookslike-today

todayatmost:abunchofcabinets

ExampleIBMBlueGeneP2

2
PhotobyArgonneNationalLaboratory,

URL:http://en.wikipedia.org/wiki/File:IBM_Blue_Gene_P_supercomputer.jpg
License:CreativeCommonsAttribution-ShareAlike2.0Generic(cc-by-sa-2.0)
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WhatisaSupercomputerusedfor?

Simulation

Theorybuildingandmodelreview

Datamining

Masscalculations

Movies

Pharmacy
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WhobuysaSupercomputer?

Richcountries

Universities

Researchinstitutes

Military

Bigcompanies
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HowisaSupercomputerused?

ASupercomputernormallyhasnotscreenorkeyboard

aSupercomputercannotspeakorhear(notjet)

ButaSupercomputerhasahighspeednetwork

Oneusesadifferentcomputer(e.g.alaptop)

Onthisasmallfile"job"iscreated

Thejobcontainsalinktoprogram

Thejobrequestsresources:time,performance(CPU)

TheJobwillbesendtotheSupercomputerwaitingqueue

Asocalled"scheduler"(aprogram)decideswhenthejobturn
comes

Whenthejobsturncomes,thejobstartstheactuallyprogramin
parallel

Whenthejobisfinished,onereceivesane-mail

Onehasjusttocollectthedata
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Howtomeasuerperformance?

ExampleTop500

Program:HPL2.0-HighPerformanceLinpack

Task:Performancenumber,measuredinFLOPS

FLOPS:Floatingpointoperationspersecond

Operation:Operation(multiplication)withnumbers

Floatingpointnumber:z.B.1.528535047×105,or152853.5047

1PFLOPS=1PETAFLOPS=1000000000000000FLOPS
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Top10(ofTop500.org)fromNovember2012SLC

NameComputerSiteOEMCountryPFLOPSOS

1TitanCrayXK7
DOE/SC/OakRidge
NationalLaboratory

CrayInc.UnitedStates17,590000Linux

2SequoiaBlueGene/QDOE/NNSA/LLNLIBMUnitedStates16,324751Linux

3KcomputerRIKEN(AICS)FujitsuJapan10,510000Linux

4MiraBlueGene/QDOE/SC/Argonne
NationalLab

IBMUnitedStates8,162376Linux

5JUQUEENBlueGene/Q
Forschungszentrum
Juelich(FZJ)

IBMGermany4,141180Linux

6SuperMUCiDataPlexDX360M4LeibnizRZIBMGermany2897000Linux

7StampedePowerEdgeC8220TexasAdv.Comp.
Center/Univ.ofTexas

DellUnitedStates2,660290Linux

8Tianhe-1ANUDTYHMPP
NationalSupercomp.
CenterinTianjin

NUDTChina2,566000Linux

9FermiBlueGene/QCINECAIBMItaly1,725492Linux

10
DARPA
TrialSub-
set

Power775
IBMDevelopment
Engineering

IBMUnitedStates1,515000Linux
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Example

TheKSupercomputerfromKobe

Kasin京(kei),represents1016

RIKENAdvancedInstituteforComputationalScience(AICS)

KobePortIslandinKobe,HyogoPrefecture.

3rdlevel,50mx50m

864racks

Performance:10.51PFLOPS

Consumption:12659.89KW

Applications
EarthScienceAthmosphericmodels,Sismicwaves
nanoscienceplanewaveexpansion
engineeringflowanalysisbasedonsimulations
nanosciencemoleculardynamicscalculation
physicsLatticeQCDsimulation
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Example:DeepBlueSupercomputer

DeepThought1989

PredecessorofDeepBlue

CarnegieMellonUniversitylaterIBM

Kasparovwinseasily

DeepBlue1996

evaluate100millionpositionspersecond

Kasparovwins4–2

DeepBlue1997

IBMRS/6000SPThinP2SC

30nodewith120MHzP2SCCPU

480specialVLSIchessIC

OS:AIX,programinC

evaluates200millionpositionenpersecond

number259ofSupercomputerTop500,June1997

11.38GFLOPS

Kasparovlooses3–2

ImageDeepBlue:CC-BYJamesthephotographerhttp://flickr.com/photos/jamesthephotographer/,ImageKasparov:Copyright
2007,S.M.S.I.,Inc.-OwenWilliams,TheKasparovAgency.
https://ticket.wikimedia.org/otrs/index.pl?Action=AgentTicketZoom&TicketNumber=2008062710026791
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Thankyouforlistening

ChristianKülker

OpenSourceProjects:
-Skolelinux.de/DebianEdu
-CipUX

christian.kuelker@cipworx.org

Occupation:

HPCProjectManager

PartnershipProgramCoordinator

Eurotech-ETHLab-BusinessUnitHPC

http://christian.kuelker.info/speech/

Twodifferentlicenseoptionsforthepresentationwithoutpictures:GNUGeneralPublicLicense-GNUGPL-version2orGNU
FreeDocumentLicense-GNUFDL-withnoinvariantsections,version1.3;Licenseforpictures:seefootnoteunderthepicture.
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Vocabulary-単語

キューQueue

ジョブJob

スケジューラScheduler

フロップスFLOPS:Floatingpointoperationspersecond

浮動小数点数演算ふどうしょうすうてんすう　えんざん　FLOP

演算えんざん　Operation

分子動力学計算ぶんし　どうりょくがく　けいさん　Moleculardynamics
calculation

平面波展開へいめんは　てんかい　Simplewaveexpansion

格子量子色力学こうし　りょうしいろりきがく　Quantumchromodynamics
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