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Abstract:

This paper describes the process of custom software installation and validation
in!thHCGﬁd.ltdsopwidusﬂofmipude\glopedbymlm:rfor
availability assurance and overall monitoring of mgmmsclun?m prior 10
Wmm:xﬂufumewlﬁmwuﬁdmmwmlwt

1. Introduction

humcmwmshwmﬁummﬁaﬁmmdlihmriesma\’ﬂllble
hmVMWItﬂmmﬁww&m“mfmmhvo.mm
custom, experiment specific software could be installed. The Experiment Software Manager
(Esm&memhaofth:expuﬁnmtVOmﬁﬂedmimuﬂAppﬁuﬁmSoﬂwmmlhe
different sites. :
Emmmwmmmﬁmmmwsoﬁmatmym
uiﬂmulmdfyinsﬂ:esiumaga.ﬂ:inmﬂsﬁonhdmeonnp«simbnc;mmﬂlmll
required to install experiment software. The ESM can manage (install, validate, remove...)
i Soﬁmmaduﬁmyﬁmdnoushammﬂﬁﬁdjub.ﬁzimnlldcuﬂom
software, is also published in the Information Service, so that user’s jobs are sutomatically sent
and run on nodes where the user’s required custom software is installed.
Since the installation jobs have no scheduling priorities and are treated as any other job of the
m\’oinmesamequelx,tlmeisalwaysadehyinlh:opemionil'thcqwislmy.Al.w
due to scheduled maintenance, or some other technical reasons not all Computing Elements of &
VinualOrg:ninﬁonmdmysmmrwwﬂwueimnﬂuﬁmlhemfomESMmcdsmhwe
a list of available Computing Elements prior to the installation.
mchnm2ﬂuimdhﬂmandvnliduimmechmimingum3.0hdeuﬁbmi.
2. Custom Software Installation: General Procedure
Alln'tapmvidcadcdiuwdspncewmmhmpporledVOcaninmllormnovesonwm.ﬂw
amount of available space must be negotiated between the VO and the site.
An environmental variable holds the path for the location of a such space. Its format is the
following:
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VO <name_of VO>_SW DIR

Diﬂmﬁmomﬁsmniommﬁdemdiﬁ‘ummniosforuﬁmmmm:

i AﬁlesystunisshnadmmglﬂWNsofmemclumﬁmmﬁmishmﬂedinm
ﬁhqmmﬂ:juhﬁnm'mmi:jmnﬁmmt&
VO_<name_of VO>_SW_DIR variable to access the software through POSIX calls.

2. mmcdoumlmﬁdelahuﬁesymmmmh%usemdiﬁ‘am

o WI'IHT&S:ﬂwsoﬁmmpummﬂyimulladmuchWN.

o WI’IHOUTT&S:BundlesofmﬂmmﬂnredhtheclmSEin&esite,
mdlheygston]yinmﬂedinlWNwhenajobmqnimthem.Aﬁwthzjob
ﬁnishu,thesoﬁmismtomﬂuﬂymsedbyﬂwbamhsymﬁmnmew.
TEskdombwoid_theexhausﬁonofdiak_spaeeinthenode.

InviewafthefuﬂfhﬂmoﬂﬁminLHCGﬁdm:hmdﬁlesystumﬂnmgWorkaNodu,
this article discusses only the first case.

The general procedure for the custom software installation in LCG for gLite 3.0[2] middleware
was implemented by so called Experiment Software Installation toolkit, and is described as
following:

UL

Figure 1: Multi layer structure of the general implementation of the Experiment Software
Installation toolkit

The top layer, lcg-asis [3], is the friendly interface that can be used by the ESM to insfall/yalidate
or remove software on one or more sites that are allowed for the VO the ESM belongs fo.

The middle layer, installed on each WN, lcg-ManageSoftware [3] is the toolkit that steers any
Application Software management process,

Finally, the low level layer is constituted by lcg-ManageVOT ag[3], which is used to publish tags
onlhehformmionSysum.ka&Spukisumdmmpugmesoﬁmminmmesitedoe.m‘t
provide shared disk space,



dcmsmumcam

" sz i and some scripts ©
mESMmmraMsimn;mmmwyemﬂt:m- o these
mmndwﬂhmmmmmmmum\mwwpﬂb)wf
th:nmeofﬂ:uhﬂsnﬂamemeoh*mmheudﬁxmmllus.munsw
Th:i:g-nsb:riplpu-fmm' 2 tbmlﬁl-mgmm

. Uplmdsd:espadﬁodnrhllmthegrid(lcs-ac?mmmd)- ? &t
. memumbhdumngﬁ‘uvommewormas.
B mehﬁu&e&wﬁhﬂoﬁimﬂlﬁon(avﬁm“mw&ﬂ)w“

2 mmmm:xmanm

. FouachsiummpmalheJDLwithndaqumm
- Fwa:hﬁrmbmiﬁﬂamﬂn':jobmmmut
Mmlsesoltwue.whichperfmm installation process. . ]
i Software Installation toolkit

(Wﬂ%MﬂM)muwmmenthMmydwﬂw
suiplfw!hLBdow.inChptﬂLdn'Ctm]nﬂlkf\f&_ipu-dwmplml for
ExpaimmlSoMmhmﬂaﬁmmlkﬂiﬂmmdmd._

3. The “Custom-Installer” script

The “Custom-Installer” script contains the following modules:
» Configuration file

This can be either a path 10 a file, or CE names, separated by comma. The list could be

obtained in advance by CEAT script (also introduced in this paper in Chapter 3.1).

¢ Authorization and Authentication module

According to the LCG-2 user guide the grid proxy certificate must have a remaining time of

at least 20 minutes in order the edg-job-* commands to work. Also, since this is not a regular

grid job, but software installation/validation job the one should be authorized with a role of

“lcgadmin”. This module checks for a valid legadmin proxy, and if there is not any available

or it does not satisfy the requirements prompts for the authorization.

s Installer script generator for template

In this phase the installer script is generated, and software is copied from the local repository

to the storage element and registered in replica catalogue.

e« Job Description Language (JDL) file generator for installer script from template .

A JDL per Computing Element is generated. It is here mentioned that the job should run on

specified CE.

» Job management module

Running the job(s), and activating real-time monitor subscript. The numbers of jobs arc equal

to the number of available computing elements (which are either added by ESM, or

generated by CEAT script in advance)

. Soﬂwaﬂ.' lags management module

As it was earlier described in the Chapter 2, during all phases of the installation (which are:

gallnuon is in progress, installation is done, validation is in process and finally validated),

Ly software tags needs to be published in the Information System (IS).
is module adds tags on all phases. During the installation the temporary tag format is VO-
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vo-Ssw-in ion — where $vo is virtual ization i

fm mimulled. organizati name, $sw is the software name,
mthcinsuulﬁmﬂiewngismumd,mdamwugrvo-wu&w-m-be-
validated is added.
Ahﬂ-.c-.ﬂ%w'&c%zxﬁdaﬁ”whremvﬁaﬂﬂwﬁndhgkaﬁedmﬁm
Information System.

mgﬁptisawmﬂymedwaO“hm”deO"nc"nDESYfmdnupmm
mﬁmiusiailaﬁonmdwlidaﬁon,mﬂiswnﬂuhlen[4].thmimrdmguitwu!dbe
casily adjusted for other VOs.

4, Service Availability Monitor

ServiuAvaihbiﬁtyMonimius(SAM)[5]isammitoﬁngtooleonceivedu18iteﬁmsﬁonul
1w(5ﬂ)[6]mdmﬂmwwedm-mnimrmpﬂfmmmofa6ﬁdm&Mm
mostoflheSPToode,“dthIheonly-excepﬁunofﬂmwahmAPIﬁmemmhmof
uwmsmdpubﬁshm;symh,mﬁmdednubmwhinhiswmemdmﬂmSAMm
@Dmmmmmmme&mmrkmummem)wmrmmb
Mm,mmmﬁmincludaﬁﬁdOpﬂaﬁmCumeDambme(GOCDB)[ﬂ query and
Pubﬁmwebsenriuesimplementedinlmormingmlds.lnnddiﬁmtotbn,ﬂ:e&u:lebﬂ
interacts with the top level BDII using a Python script. :
mmnjmdngplmedwuewﬁadom.uﬁngmwhichmgulnlypubﬁshﬂnmulufor
all monitored service nodes and that are integrated within the SAM framework mainly in two
different approaches:

» Cruﬁngamddmm(dammwumjob)“michmwmmﬁdsmiumdcs

and publishes the results to SAM using publishing scripts or web service APIs

o [ntegrating test script (sensor) with the SAM framework.
nemmowmmmmmummmpmmmm
phase, simple sensors perform the tests, then publish the results, while more complex sensors
unyomhsicmpubﬁshwmemulbmdwbmtmlnugmmjobs. The publishing
phmisapu'mmlmrﬂwﬁmplmmmm.mmhmse.mmmpﬁmdmomchukthc
mmoflonglennlcstjobsmdpublishingthcmu!u.WﬂhindmeSAMmﬁnginframuctmea
special package called SAM Submission Framework has been developed. The latter allows
collecting service sensors and providing them a uniform way to:

o discover list of service nodes to test - .

o schedule and execute tests

= publish results to the central SAM Oracle database

Within the SEE-GRID project a Standalorié version of SAM client, that can be used to test sites
without the need for a dedicated SAM server has been developed [8].

5. CEAT seript: Computing Element Availability Tests

Originally the CEAT script was meant s addendum to Custom-Installer script. The main
purpose was to ensure the availability of CE before experiment software installation. However it
can be also used as a standalone monitoring tool for maintaining an up to date list of currently
available CEs for certain VO and publish it on a Web.

CEAT script is using lightweight and slightly modified, standalone version of SAM (service
availability monitor), which is a modified version of SAM client than can be used to test sites



EE) CmdeA\udecmEmuuﬂwﬁ

ﬁm&ud&r:mdSAMmﬂ.Fmiumms&ﬁlebbpﬂkﬁm:;

sﬁﬂmmﬂuﬁ\t[wpﬂemhlﬂwmnam it and runs U

mmmdlhuﬁsmelhepudeﬁmdmmdisunﬁmah.{@ﬂlﬁ‘"w

mmmnussaumjobm.muinmumwwawummwh

smm.nwmm-nmu.mm-m

Tncmunﬁublem[9].mamumumwmm¢mmduumlt

Current tests are: _

e CE-sfi-lcg-rm-cr -Copyndwgiﬂﬂldmmﬁlewd\cdeﬁuhSEunnslcﬂ

mmﬁnduﬂimuimhrkmmd- )

. cs-:,ﬁ-.'..-g-mcp-Copym:ﬁxemuvdinuca-sn-tq-m-umme\wmlcr

cp command.

o CE-sfi-lcg-rm-rep -R:plimd:eﬁleuﬁnmdinmCE-sﬂ-lcs-m-ct to the chosen
"central” SE using leg-rep :

. CE-.s_’ﬂ-lq—m-dd-Ddﬂeupﬁcuofﬂiﬂwﬁ!uwgimdinm'iousmwnski-
del command.

B CM-M-MM:OMMM::MVO.lfthc\miahleisstluﬂ
directory VO_S{VO}_SW_DIR exists then the test is successful.

e CE-sfi-vo-fag - Check tag management for selected VO using leg-ManageVOTag
mnmd.lfthﬂemminsuﬂedsoﬁnmfonddeOlmiﬁnmminsmlf
mmﬂmievulhelistofinmﬂedwﬁwmmwcuiumﬁll.

Thﬂtuvnldbeml-ﬁmeandupwdminfomlﬁmifCEiuuﬂnbleudmadyforwﬁ“m

installation after running this series of test.

Tests are run on CEs of defined VO, aﬂumplctiontheompuli:mmmlymm

could be 3 states of test-job:

1. Aborted — when the job is aborted
2. Fﬁld—wh:njobmhesﬂ:WNhunmofmhuﬁilmwtheSWcouldmtbe
installed on the entire CE
3. OK - when jobs reaches WN, and all tests passed
hmﬂmtﬁcbbckdiapﬂmforﬂnmﬂnllumbcdmmuinﬁg.2.

Figure 2. CEAT block diagram



K.m]f'ln 45

Ahmmompugcasmsm-wdmmﬁjas,mm.ns:ﬁfuwmmﬁﬂed;,m
OK.list (if tests are passed). The OK.ist can be “feed” 1o -Installer script, to
automatically install SW. Also, OK, and failed jobs are published in the web: [10] with detailed
information on which tests are failed.

i S Lo R C NN T

Figure 3. Screenshot of CEAT web report.

6. Conclusions

mghj,papamuswipuwminﬂodmed:“&mm—hmﬂu”miptthemplmtfm
Experiment Software Installation toolkit; and CEAT script - Computi Element Availability
Tests for real-time monitoring of Computing Elements and publishing reports in the web.

Since in the new release of gLite middleware, version 3.1 the Experiment Software Installation
toolkit (lcg-asis and lcg-ManageSoftware) are not supported anymore and there is not any
alternative script for that, the introduced scripts are useful replacements which covering that gap,
It has to be mentioned that “Custom-Installer” script is currently used for VO “hermes” and VO
“ilc” at DESY for the experiment software installation and validation and CEAT script is used as
a one of main monitoring tools at DESY.
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