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Abstract

The main goal of this paper is to develop a User Interface (UI) for
scientists from Yerevan Physics Institite to have access to LCG
infrastructure. The structure and mechanisms of the suggested
inMwe,whichmDESYGﬁdlilefwmnngHCGﬁdmgim.

1. Introduction

The term “Grid”mcoinedinthemidlm:mdmotenpmpouddimiblmdmmpuﬁng
infrastructure for advanced science and engineering, Considerable progress has since been made
ontheconsu'uclionofsuchminﬁuskuﬁmbmthcm“ﬁﬂd“hudmhemmﬂned,aﬂust
in popular perception, to :mhmmytbingﬁumadvmuduetwmﬁngtoarﬁﬁciﬂtnmﬂigmm
[1,2]. It is an uchimdﬁmdmﬁfyahgemmﬁdiﬂmmpﬁugm
within one virtual computing resource, Grid enables work to be distributed on each of these
resources (which can be servers, storage devices, databases, etc.). Such architecture enables high
availability and a big computing capacity at low cost. There are two major types of Grids.
Computational grids define an infrastructure which will solve complex computational problems
and provide coverage for "number crunching” and other intensive workloads. They are often
usedfarv«ylargepmblmsneedingalotofCPUmdmunory.AndDmGﬁdsthmgi\rea
common interface for all data repositories through which large amount of distributed data can be
qucﬁed,managedmdsecwed.ﬁeymoﬁmcombimd“ﬁthcompmﬁonﬂgﬁds.

ﬂecaseoftheLHCB]ucpa‘immtsalCERNH]de{ERA[S]experimmuatDESY
(Deutsches Elektronen-Synchrotron) [6] illustrates well the motivation behind the Grid
technology. The LHC accelerator already started operation in 2007, and the experiments that use
it (ALICE[7], ATLAS[8], CMS[9]) will generate enormous amounts of data. The processing of
this data requires large computational and storage resources and the associated human resources
for operation and support. It was not considered feasible to fund all of the resources at one site.
a.m:lsnilwnsagreedthnltheLCG[lO]compuﬁngsmriuwmﬂdbeimplemmedasa
geographically distributed Computational Data Grid. This means that the service will use
computing and storage resources, installed at a large number of computing sites in many
different countries, interconnected by fast networks. LCG-2 Grid middleware will hide much of
the complexity of this environment from the user, giving the impression that all of these
resources are available in a coherent virtual computer centre. The LCG-2 Grid middleware
comes from a number of Grid development projects, like DataGrid, DataTag, Globus[11],
GriPhyN, and the EU project EGEE (Enabling Grids for E-sciencE) [12].
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2. User Interface Description

‘nmpointofmmmeLCG-ZGrid'nlthsuimc:ﬁ:etUI}.AUlhnclkm runﬂ‘-*’m&'
mdunhmumyhoﬂ.ﬁi:iumnhiuwhncmmhnwapmmdmummdw "
mmﬂﬁmhimﬂei%hhmh&idmrmwm.amm
.mhmmnﬂumhdwmﬂnoddmhuurmpomtmmommw
mkﬁmﬁmﬁﬁumw&wWMﬂmemm-
um-mmm»mmmm

+ submirnting jobs for execution;

. listingdlﬁnmmiublemueanagi\mjob;

« canceling jobs;

« retrieving the output of finished jobs;

« showing the status of submitted jobs;

. mi:ﬁnsthclogginsmdbookkeeplnuinfmnﬂionofjohs:

. mp}in;.mpﬁmﬁnaanddekﬁngﬁluﬁmulheﬁﬁd.

The individual steps are described as follows.

1. Aﬂaobiﬁnins:diﬁulwﬁﬁmﬁmmufmeLCGmedCAs.mgimﬁngwilhm
I.CGVOmdohniningnnmmﬂonmLCG—ZULlheuseris:tadymuseﬂwl-c‘ﬁ
Grid. (S)helossmthclﬂmchinemdameupuxymﬁﬁwewwﬂmnﬁcnle himself
in every secure interaction.

The user submits the job from the Ul to the Resource Broker (RB) node. In the job

duaiptionﬁleomornmﬂluwbeeopiedfmmmem to the RB node can be

speciﬁcd.ﬂliuﬁofﬁluisulledlnpms:ndbuu.

3. The Worlkload Management System (WMS) laoks for the hest available Computing
Element (CE) to execute the job. To do so, it interrogates the Berkeley Database
Information Index (BDII) to query the status of computational and storage resources
and the File Catalogue to find the location of required data. The BDII knows about all
hosts and their status.

4. maﬂmwejobforawnimminsampperwﬁpuhmwillbcpnmd
logethcrwitholhcrpunmmtoﬂnulmed(:fi.
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5. The CE receives the request and sends the job for execution to the local Local Resource
Management System (LRMS).

6. TheLRMSbmdluth:jobexeanimonthenﬁhhleloalfarmWnrkeanda(WN}.
User files are copied from the RB to the WN where the job is executed.

T Whi]cthzjobnms.Gﬁdﬁluunbemmedﬁomaclouswmement(sm.

8. The job can produce new output data that can be uploaded to the Grid and made available
forolhu(hidusmtoml‘hismheachieveduingth:DﬂaMmmmtouls.
Uplmdingaﬁletntbc(}ﬁdmunsoopyinsilunnswugeﬂemmtmdmsinﬂingitin
theﬁlecau]om.Atthemeﬁme,dmingjobatewﬁmorﬁumthemdmﬁ]am
be replicated between two SEs using again the Data Management tools.

9, Emejobmthemdﬁwommthaom(nmlngcdmﬁlu,bmjunmﬂl
output files specified by the user in the so called Output Sandbox) is transferred back to
the RB node.

10. At this point, the user can retrieve the output of his job from the UL

ll,Qua'iuofthejobmmudd:esmdtoﬁ:ehgghgmdhnkkuplngmuhua.ﬂj
dmbase&omlhemmlcbine.uso,ﬁmnﬂnmnispouiblewquﬁyﬂmBDHfma
status of the resources,

12.Iflbcsitewhmu::johisnnabletoweepth.&:cjobwiﬂbemtomuﬁmﬂymbmhmdto
another CE that still satisfies the user requirements, After the maximum allowed number
ofmubmjssimismched,ihejobwiﬂbemkedulbmwd.Ummgﬂhﬂmmaﬁon
about what happened by querying the LB service. [14]

As we see it is an infrastructure which consists of User Interface (UI), Resource Broker
(RB), Workload Management System (WMS), Computing Element (CE), Berkeley
Database Information Index (BDII), Local Resource Management System (LRMS), Worker
Nodes (WN), Storage Element
(SE), Logging and Bookkeeping
Database (LB).

Figure 1 illustrates the process
that takes place when a job is
submitted to the Grid.

User Interface has been
deployed at YerPhl in a manner
that uses the infrastructure at
DESY to submit the job to the
Grid. YerPhlI users now can submit the job from UI at YerPhl and after a while get the output.
What actvally happens is that the jobs were submitted to the RB to DESY and the output
retrieved by the UI at YerPhl. The transport between UI and RB is internet, Having stable
connection to DESY, now it is not necessary to build a full featured infrastructure including
resource broker, cothputing element, etc.

Figure 2 illustrates Grid infrastructure at DESY and the User Interface at YerPhl
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ince Al 2004 DESY operates the DESY Pmm&dnhchnsmomﬁl!lfc?:
mcs%mwummwuwwcmnlmﬂn-condaqlmium
R wut in the cuntext of the EU-project Enabling Grids for E-siench (CGET) ﬁ?mamm
mApﬁllmzm.DESmedmmuﬁﬂthmu n
i aGﬁdWh&MDﬁSYhdﬂfmw.ﬁlﬁK}m’ L
iniﬁnﬁuwuploil(‘uidﬂorc—uimb-ﬂkm. DBSYhom:nmherofVOShke ilc', “zeus,
*hone”, *hermes’, etc..[15, 16]
Iuordarwstmuinsﬂnﬁridll\'al’hlnknﬁumds:
. Tomquetlnmﬁnm\’erl’hlﬂonyid-ﬁ.yﬂphim
« Loginusing ssh client
. R:La%indmﬁme.ﬁumduhul i Aulhori:y.Arm:SFou;\mcnlMe-
Science Foundation). All the requirements for getting a certificale can be found in f\nmSFo
CA CP/CPS document hnp:f!wwwucimwwpolicyh\m_CP_CPS-Olpd[ poiats 3.1.9,
4.1 etc). In order to get a i mmmmmgwgf'pmpgn”wﬂ]u.
documentpmﬁnalhnthe!ﬂaismlueﬂwmwpnimion involved in the research or

organizational sharing of resources” (point 1.3.3). [17] ;
+ The certificate requests can then be generated using the command line interface by typing

“grid-cart-request”, which will create the following 3 files:
contains the private key associated with the
certificate. (This should be set with

userkey.pem  permissions so that only the owner can read it,

and kept safe) (i.e. chmod 400 userkey.pem .
and copy to safe dir.).

isarreq.pem  contains the request for the user certificate.
should be repiaced by the actual certificate
usercert.pem  when sent by the CA. (This should be readable
by everyone) (i.e. chmod 444 usercert.pem).
« Then the userreq.pem file is sent (usually by e-mail using a particular format) to the

AmmeSFo CA.

«  After receiving a certificate from ArmeSFo copy it 10 SHOME/ .globus/usercert. pes on
the UI.
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= Finally registerto a VO, htrp://grid-vems.desy.ds:8443/vona/harnes
3. Conclusion

mcgmmodinhsummdmﬁ:mmmmepublemmyoMmdmdmmt
disposgofhighpafommmpminghﬁMemmmmusingGﬁd
technologies available at well equipped organizations. This is a low-cost solution to use shared
Grid resources.
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