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CSC[+ thelFinnish(lT centerforiscience

» Mission:[National(levelIT services for
researchlandeducation,developmentand
maintenancelofthe(lT infrastructure

> Fields/ofservice:
* Funetiservices
« Computationallservices
» Applications:softwareland(databases
* Informationisystems[management
» Expertiseliniscientificccomputing

» Customers:Universitiesand(polytechnics,
researchlinstitutes/andtheirstaff wholuse
informationitechnology

» Thelonlylsupercomputericentrelin(Finland
» Ownedby: Ministrylof [ Education
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Materiaalitutkimuksen(grid[((M[grid)

» Goal:Throughputicomputing(capacitymainlyforthe
needs of(physicsiandchemistryresearchers

» JointiprojectbetweenisevenFinnishuniversities,

Helsinkilnstitute of[Physicsand(CSC

* Partnersimainlyllaboratorieslanddepartments, notiuniversity
IT¢centers

» Jointly[fundedbythe /Academyof Finlandandthe
participatinguniversities
* FundingapplicationNov(2003, deploymentOct2004
> Firstllargelinitiative to/put/Gridimiddlewarelinto
production/uselinFinland

> Platform:LinuxbasedPCiclusters

cCSsScC




Gridenvironment
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HardwareandCPUIdistribution

» Tenclustersiofivarying(size

* DuallAMDOpteronicomputingimodes (HPDL145):1.8[2.2[GHz,
2[8[GBRAM,801320/GBlocalldisk

* Frontlend((HPDL585):12(TB(shared(disk
* Network 2 x[Gbit[Ethernet+remote@administrationnetwork

> Total778(CSC)*+434(universities)[CPUslinthelcomputing
nodes,theoretical total computing power5TFlop/s.
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Operatinglsystem(and(Gridimiddleware

> NPACIRocks ClusterDistribution

» ClusterlorientedILinux(distribution,/main(developerSan
DiegoSupercomputing[Center, [J.S.A.

« Basedon/RedHat/Enterpriselllinux,butnotlaRedHat

product
« http://www.rocksclusters.org
> N1Grid[Enginebatchqueuesystem

» Localresourcelmanagementiinleach(cluster
» NorduGrid/ARC(Grid middleware

- Enablesishareduseofithesystems, the middleware / NORDUGRID
selectslalfreeresourceautomatically / Grid Solution for Wide Area

Computing and Data Handling
« http://www.nordugrid.org

-
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Standard(packageorlalcustomisolution?

» Linux/was/anleasy/choice— alreadytheleading/OSIin
computingclusters

» Bothlcommerciallandinoncommercialoptions/available
foriclusterrmanagement

« QurichoicelwasRocks:molcommercial supportbut(alrelatively
largeluserbaseland(dedicatedidevelopmentteam

« Solutions(offeredby(systemvendors(perhaps betterlintegrated,
butlindependenceandabilitytolcustomize@alsolimportant

» Alcompleteturnkeyisolutionididn'tlexist
« Open(sourceproductgavethepossibility tostudyandaddiown
modificationslinfadvancelindependentlyof thehw(vendorichoice
» Reliabilitylrequirement:stable base’environmentand
localluse,moreexperimentalgridilenvironment




Systemladministrationlin(M(grid
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Tasks/divided between CSCandsiteladministrators
CSCladministrators:

« Maintain[(remotely)theloperating[system,batchqueuesystem,(Grid
middleware(and certainl(librariesforall(sites/exceptOulu

« Separatelsmalltest(clusteriforitestingnew softwarereleases
Siteladministrators
« Locallapplicationsiandlibraries,systemmonitoring,usersupport

Regularimeetings/ofladministrators/everytwomonths,
commonmailingist




Installation
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Deploymentiexperiences

YV VYV

Hardwarelinstallationbythe technicians/ofthevendor

CSCipreparedthe/distributionlandaboot/cd,localladministrators
responsibleforlinstallingtheirlown/cluster
Preparingthe distributionfookmoretimethanlexpected

» Hintsforconfigurationandmodifications[fromthe[Rocksmailing list/aslis
commonlinthelopenisource[community

Actualldeploymentiwentrather'smoothly

« Mostlsitesispentllessthanlaldaylinstallinglthe [OSandnodes, llarger(sites
took[twoldays

« Onelsitelhadistrange(problemsitakingimore(time

Afewisettingsespeciallylconcerning/MPIlparallel runsineeded(to
befixedmanuallyafterwards




InstallingUpdates
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Rocks[prosand(cons

Good:
> Easyto(get/started, designedforiclusters
» Nicemonitoringtools, manythingsworkout/of the box

» Mostimajorivendorshavetheirlhardware certified forlRHEL
=>[Rocksusuallylworkstoo

Somethingtolimprove:

» ThelRocks teamidoes/notpublishitheirilown(security hotfixes
and.commercial’supportlisinotiavailable
« Red[HatlsourcerpmsioribinariesfromRHELclonesusuallywork

» Diagnosis/anddebugging(difficult whencustomizingthe
distribution




Goalslof(Shared[System[Administration

maintaininglocalcontrol

« Anew[paradigmItraditionallylin(Finlandlacademic
HPCTresourceshavebeenicentralizedatCSC ]

» Makinglitleasierforuniversities thanisettingup N
theirilown(clusterfrom(scratch =

« However, needsasignificantiamount(ofiwork (bothfrom i
CSClandlihelocallsysadmins

> Takeladvantage/ofithellocalisysadmin(expertise 36 pairs for

. I |
- Siteladministrators knowthe software (of(theiriown collaboration!
grouplbest(=>fasterlandbetterusersupport

» Centrallyladministeredfoundationiwhile /




Positivelexperiences

> Siteladministrators/havefound/CSCsupportivaluable

« Onlthelotherhandlocallcontroli(rootlaccess)enables(quick(fixes
andlislimportantpsychologically

> Siteladministratorshavepickeduptaskswhichbenefit
everyonel— CSClhasnotidoneleverything

» Collaborationhasstrengthenedrelationshipsbetween
groups/alsolinitheirresearch
> Systems/areclosetothe user

« Easierltoltalktothelown[groupisysadmin,llesssupportrequests(io
CSC

» Mostisiteladministratorsarealsousers=>directusability
feedback(to(CSC




Negativelexperiences

» ConfiguringtheSun(Grid [Enginelv.5.3batch/queuesystem
« Currentlversion([6.0lisimore(suitable for(clusters
> Wikilbased FAQhasn'tibecome/popular,questionsiand
answers/areburiedonthemailinglist
« TheWikiimodel¢canlalsobealsuccess:e.g.Wikipedia
» Gapslinitheuseridocumentation
« Mainlyldueltollackioffhumaniresources

* Documentationicanbelwrittenlinfaldistributed(groupbuticompiling it
needsicentralicoordination

> Somelusersfoundisupportipoor
* Varyinglexperiences:onisomelsitesusersiareveryhappy




Userlexperiences(duringthe(firstiyear

> Users(gotistartedirelativelylquickly:afterafewmonths
thelaverageloadiwas over(50%, currentlyclose t0100%

« Linux/wasalreadyafamiliarienviromentforimostiusers
Performancelhas/been(quite satisfactory

Reliabilitylhasbeenimainlygood

* Frontlendshadistability[problemsiinithebeginning, MPIrunsare
sensitivefolchangeslinithelenvironment

» ChoosingtheFortranicompileriwas difficult

« GNUIFortranicompileriworks (butlproduces(slow¢code:Pathscale
now(therecommended(one

« Somelapplicationscompatibleonlywith([some[specificicompiler
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Griduselandlresourcelsharing

> Policy:[Jobscanbesubmittedbothtothelocallqueueand
throughithe(gridiinterface

* Queuelpriority:(localjobs80%, grid jobs[20%
» Goallisltoiminimize waste ofiresources:/emptynodes(are
always(available foruse(dynamicalsharing)

§® & e @ Grid job

-"o- o @-"i Local job
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Gridlexperiences

> Griduse(started/Augusti2005

» Installationiwas(delayed/due(tolothertasks(andlafew/technical
problems

* Environmentstilllinl[development
» Gridlenvironmentmust(bebetterithantheexistingone,
otherwisenobodywillluselit!
» Longlqueuelinlthellocallclusteriandlempty(resources(ontheGrid
may belalgoodenoughlincentive
» CurrentlylonlyafewGridusers, timewilllshowhow(well
the Gridenvironment(willlbe adopted

» Collaborationimodelhasbeensuccessful:(Gridprojects
alwayshave/otheraspectsthanjustithe technology




Gridicollaborationland(security
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Securitychallengeslinithe[Grid

» Gridigoes/beyondiorganizationalborders
=>[Mutualfrustiisakeyrequirement!

> Alfewnewthreats'andiallthe oldioneswithanextended
scope

« Alsinglelcompromiseduseriaccountistilltheleasiestiwayfolbreak
intothesystem

« Anluseriaccountlin(gridliislapass/tolalarge numberlofiresources

» Systemsiwith’hundreds oflusersarealways alrisk

« Compromises(cannotbecompletelypreventediinlthellonglierm:
needfolconcentratelinidetectingthemiquickly

» Clearloperatingprocedures(forlincidentresponsenecessary




Securitychallenges({continued)

> Gettinglallitherelevantpartiesiinvolved

Computing(centers, [university T [departments, localladmins,
CERTslandlalsolusers

Internationalcollaboration

> Defininglresponsibilities(importanttolestablishtrust

Risklanalysis
Acceptablelusepolicylandluseraccountladministration
Incidentresponse

Datalprotectionandiprivacy




“Grid” vs.IM[Grid

» Connectinglexisting
resources/toformialgrid

> Promotes/collaboration
mainlyonitechnicall(and
political)level

> Sites/locallyladministered,
nomastersite

> Heterogeneous
environmentmeans
problemsespeciallyat
earlystages

Forming(collaboration(grid
to/getresources((toform(a
grid)

Promotesistrong
collaborationialso/on
scientificllevel(duetollocal
sysadmins being
students/researchersof
sameldiscipline)

Localland(centralized
administration,mastersite
hascommittedtohelp

Homogeneousenvironment
helpstolget/started(just
remembertobuildthe
systems(so(thatiother
platforms(can/alsobe
added)




Conclusions

Sharingsystemadministrationtaskscaniwork

« Personallcontactslarelimportant=— face fo[face meetings(arelthe
bestwaytolavoidflamelwars

Userisupportinialdistributedisystempotentially veryigood
butneeds(specialattention

Alcompleteturnikeysolutioninot/available:[chooseabase
whichcanbelextendedandbuiltion

Grid(projects(strenghtenties betweenigroups(also
independentlyof thetechnology

Gridgoesbeyond/organizationalborders:notpossible
without/mutualtrust




Morelinformation
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M(grid(homepage: http://www.csc.fi/proj/mgrid/
Rockshomepage: http://www.rocksclusters.org
NorduGridlhomepage: http://www.nordugrid.org
StarWreckhomepage: http://www.starwreck.com
Contact(people:

* ArtolTeras(zarto.teras@csc.fi>

« KaiNordlund(xkai.nordlund@helsinki.fi>

» OllilPekkallLehtoxoplehto@csc.fi>[(Rocks)

« UrpolKailazurpo.kaila@csc.fi>[(security)
Thankiyou! Questions?
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