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Abstract

NorduGrid carried out an investigationon the Testbed1
ComputingElementMDS entry,we havestudiedhow a CE is
representedin the Testbed1 informationsystem.This report
presents our experience with the Computing Element
Information Provider of the EDG Testbed 1 release. In
particular, we investigatedhow accuratelythe status of a
computing cluster, governed by the PBS local resource
managementsystem,is representedin the Grid Information
Systemof EDG Testbed1.





1. Introduction

Accordingto Testbed1 definition,aComputingElement(CE) is nothingmorethana
queueof theunderlyingLocal ResourceManagementSystem(LRMS). The
InformationProvideris programwhich servesasaninterfacebetweentheGlobus
InformationsystemandtheLRMS. TheInformationProvideracquiresclusterstatus
informationfrom theLRMS andpropagatesthis informationfurtherto theGlobus.

TheEDGTestbed1 contributionto theGrid InformationSystem(in caseof our
systemdescribinga PBS� queuetypeCE) consistsof thefollowing parts:
� a schemadefinition (with theComputingElementandthe CloseStorageElement
objectclasses)
� aninfo � providerperl script:ce� pbs
� a coupleof .ldif templatesto store staticinformation
� some overcomplicatedconfigurationprocedurein orderto theintegratetheprovider
to the GlobusMDS

TheCEInformationProvider is a realteamwork of theEDG,theLDAP schema
wasdefinedby theWP1andtheinfo � providerscriptwaswrittenby WP4.It is abit
confusingandthis wasthereasonwhy I wasnotableto find the
CeinformationProviders.rpmunderWP3 (grid informationsystem/monitoring)on
the datagrid.in2p3.frrepository,from whereyou get theinformationsystemrelated
rpms(edg� info � main.rpmandedg� info � se.rpm, edg� info � netmon.rpm).The
CeinformationProvider.rpmis placedundertheWP4/resource_mgt.

2. Integration into the Globus MDS

The ce� pbs info � provider script (which createstwo MDS entries) can be easily
integratedin a “standardGlobusway” into the MDS tree.A reasonablechoiceis to
link the entriesdirectly underthe Mds � host � hn=machine.name, mds � vo � name=local,
o=grid branchin the default GlobusGRIS tree. In order to add the provider to
Globus2 MDS you only need to list the EDG schemasin the Globus LDAP
configuration file (grid� info � slapd.conf), install the CeInformationProviders.rpm
(which containsthe ce� pbsscript) togetherwith the edg� info � main.rpm(this hasthe
schemafiles) and add an entry like this to the grid� info � resource� ldif.conf for each
CE:

#generate CE info for the PBS queue PC

dn: ceId=grid.quark.lu.se:2119/jobmanager � pbs � pc, Mds � Host � hn=grid.
quark.lu.se, Mds � Vo � name=local, o=Grid

objectclass: GlobusTop

objectclass: GlobusActiveObject

objectclass: GlobusActiveSearch
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type: exec

path: /opt/edg/info/mds/bin

base: ce � pbs

args: � globus � path /opt/globus � static /opt/edg/info/mds/etc/ldif/ce �
static � pc.ldif � globus � config � file /opt/globus/etc/globus � job � manager.
conf � auth � users � from � grid � mapfile /etc/grid � security/grid � mapfile � queue
pc � dn ceId=grid.quark.lu.se:2119/jobmanager � pbs � pc,Mds � Host � hn=grid.
quark.lu.se,Mds � Vo � name=local,o=Grid � cluster � batch � system � bin � path
/usr/local/bin � closeses /opt/edg/info/mds/etc/ldif/closese � pc.ldif

updateMethod: continuous

updatePeriod: 30

cachetime: 0

timelimit: 20

sizelimit: 20

We believethat the integrationof the informationprovidersinto theGlobusMDS is
an integral part of the EDG Globusconfigurationand thus shouldbe doneby the
globus� mds� edgconfig.rpmpackage.

3. The Test cluster

The CEInformationProviderhas been set up on top of the Globus� enabledPBS
clustersin Lund andOslo (you cancheckour installationvia the NorduGridMDS
explorer (http://grid.quark.lu.se/NorduGridMDS� > grid.quark.lu.seor grid.uio.no
with mds� vo� name=local,o=grid).

The Lund cluster consists of a frontend machine (grid.quark.lu.se)and three
computing nodes the detailed configuration is given at http://www.nordugrid.
org/specs/lund.html.

Theclusterrunsthe PBSlocal resourcemanagersystemconfiguredwith two queues
pcandpclongmanagingthe 3 computingnodes(altogether5 processorsin the2+2+1
distribution). The queueshave been configured as follows: The queue pc has
max_userrun3, max_running5, no queuelimit, default.cput2h, max.cput2h. The
queuepclonghasmax_userrun2, max_runnin2, no queuelimit, default.cput6h, no
max.cputandit hasa default.need.nodes=singlesetting,which meansthat this queue
is effectively assignedto the single� processor� node.The nodesaredefinedascluster
nodes,theyarejob� exclusivenodes.

The implemented PBSsetupis a rathertypical, but not a trivial one,it is still very
simple, the PBS configuration of real production systemshas much more queue
parametersandlimits set.

The abovePBS configurationimplies that accordingto the EDG terminologythere
aretwo ComputingElementson thegrid.quark.lu.secluster:

ceId=grid.quark.lu.se:2119/jobmanager� pbs� pc
ceId=grid.quark.lu.se:2119/jobmanager� pbs� pc� long
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4. CE 	 PBS script

Theinformationproviderce� pbsscriptpopulatesthecomputingelemententriesof the
MDS. Thescriptreadsstaticdatafrom thefiles ce� static� queuename.ldifandclosese�
static� queuename.ldif(thesefiles areeditedby sysadminsaccordingto thelocal
setup)andacquiresinformationaboutthestatusof thePBSby usingtheqmgrPBS
command.We would suggestto replacetheqmgrwith otherPBSstatusquery
commandslike qstatandpbsnodes.Theqmgr(accordingto theman)is not for this
purpose:"The qmgrcommandprovidesanadministratorinterfaceto thebatch
system",clearlyqmgris for PBSadministration,andnot for systemstatusqueries.
WenoteherethattheGlobusGRAM itself interfacesto thePBSby utilising the
qstatin the globus
 script
 pbs
 queuescript.

5. Detailed Analysis

In our testscenariowe submitted7 jobsthroughGlobusto thequeuepc of thegrid.
quark.lu.se:/jobmanager
 pbs(i.e. to theCEceId=grid.quark.lu.se:2119/jobmanager


pbs
 pc):

$globus � job � submit grid.quark.lu.se:/jobmanager � pbs � q pc
/bin/sleep 600

ThePBSstatuswasqueriedwith theqstatandpbsnodescommands:

$ qstat
Job id Name User Time Use S Queue
��������������������������������������������������������������������������������������������������������������������

690.grid STDIN gridtest 0 R pc
691.grid STDIN gridtest 0 R pc
692.grid STDIN gridtest 0 R pc
693.grid STDIN gridtest 0 Q pc
694.grid STDIN gridtest 0 Q pc
695.grid STDIN gridtest 0 Q pc
696.grid STDIN gridtest 0 Q pc

Theoutputof qstat showsthatthereare7 jobsin thequeuepc,3 arerunningand4
arequeued(becauseof themax_userrun3 of thequeuepc)

$pbsnodes � a
node1.qfarm.lu.se

state = job � exclusive
np = 1
properties = PIII,single
ntype = cluster
jobs = 0/692.grid.quark.lu.se
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node2.qfarm.lu.se
state = free
np = 2
properties = PIII,dual
ntype = cluster
jobs = 0/690.grid.quark.lu.se

node3.qfarm.lu.se
state = free
np = 2
properties = PIII,dual
ntype = cluster
jobs = 0/691.grid.quark.lu.se

Fromthepbsnodesweknow thatthethreerunningjobsareplacedon thenode1
node2,node3 respectively,and therearetwo freeprocessorsleft in thecluster(one
onnode2andnode3).

Ournextstepwasto querytheMDS andcompareits CEentryto thedirectPBSinfo
obtainedfrom theqstat,pbsnodeslocalcommands.

Pleasefind belowthecommentedoutputof theMDS querywith <commentslike this
belowtheactualattributeand "quotations like this from the EDG schema description
document, WP1 inputs to the datagrid grid information service schema
specification, DataGrid � 01 � TEN � 0104 � 0_6 " >.

$ldapsearch � h grid.quark.lu.se � p 2135 � x � b "Mds � vo �
name=local,o=grid"

# grid.quark.lu.se:2119/jobmanager � pbs � pc, grid.quark.lu.
se, local, Grid
dn: ceId=grid.quark.lu.se:2119/jobmanager � pbs � pc,Mds � Host �
hn=grid.quark.lu.se,
Mds � Vo � name=local,o=Grid

< theCEentryis insertedto theright placein theDIT, undertheMds� Host� hn=>

objectClass: DataGridTop
objectClass: ComputingElement
CEId: grid.quark.lu.se:2119/jobmanager � pbs � pc

< this oneshowsthataCE is justa PBSqueue.Someof therealPBSsystemshavea
so� calledroutingqueue,which is not a realone, usedonly for reroutingjobs,
moreoverthis routingqueueis thedefaultand only availablequeuefor job
submission.Furthermorethereareproductionsystemswith queuesnotopenfor user
submissions,reservedjust for pbsadminsto manageunusualjobs.
Theabovetwo examplesuggeststhattheCE < ����� > PBSqueuemappingcanbe
problematicin somecases.MaybetheCE< ����� > clustermappingshouldbeconsidered
in thefuture. >

GlobusResourceContactString: :/jobmanager � pbs:
/O=Grid/O=NorduGrid/CN=grid.quark.lu.se
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< this is thecontactstringof thegatekeeperandNOT theCE(queue),
if youwantto submita job to this CE(queue)youneedthequeuenametoo.
anyway,thegatekeepernameis alreadyin theMDS (mds� host� hn).>

GRAMVersion: ?

< the"?" valueis hardcodedin thece� pbsscript:

$gramversion = "?" # undefined with Globus 2?

why is it interestingatall? >

Architecture: intel

< static,comesfrom the.ldif file >

OpSys: Mandrake 8.0

< static,comesfrom the.ldif file >

MinPhysicalMemory: 256

<static,comesfrom the.ldif file, theminimuminstalledmemoryof thenodes,
shouldbedynamicin thefuture,it is not theinstalledminimumwhich really matters
but the availableminimummemoryon thenodesshouldbestored.
ForexamplethePBSdo havedynamicinformationavailable(obtainedfrom the
pbs_momdaemonsrunningon thenodes)aboutthefree/usedmemoryof thenodes.>

MinLocalDiskSpace: 16

<static,"represents the minimum local space (to nodes) in working directory where
the job computation will take place, available to a running job running on a worker
node" , this mustbedynamic,otherwisereally hasnosense.Easyto implement(grep
freespacefrom theoutputof df on theworkingdirectoryandtakeinto accountthe
userquotas)>

TotalCPUs: 5

< dynamicfrom qmgr,couldbea wrongoutputin casevirtual cpusareusedin PBS
config,and in casea queueusesdedicatednodes(asin thecaseof thecpulongqueue,
astandardjob submittedto thecpulongqueueexperiencesonly asingle CPU)>

FreeCPUs: 4

< dynamicfrom qmgr,wrong,therearejust two freeCPUs(compareto thepbsnodes
outputabove) >

NumSMPs: 2

< static,thesysadminspecifiesit, in thefuture couldbereadfrom thepbs>
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MinSPUProcessors: 2

< static,thesysadminsetsit >

MaxSPUProcessors: 2

< static,thesysadminsetsit >

TotalJobs: 7

<dynamicfrom qmgr,correctvalue,"number of jobs submitted to the CE: running +
idle" >

RunningJobs: 3

<dynamic, correctvalue>

IdleJobs: 4

<dynamic, correctvalue,numberof queuingjobs>

MaxTotalJobs: 5

<dynamic,"the maximum number of jobs (running and idle) allowed for the CE",
wrong,thecorrectvalueis infinite sincethereis no queuelimit, moreover
theactualnumberof totaljobs(runningandidle) in thequeuepc is 7 (3 running
4 queueing).>

MaxRunningJobs: 5

<dynamic, "defines the maximum number of running jobs allowed for the CE",
wrong,5 is themax_runningfrom this queuebut thereis a max_userrun(3)
� > a grid userwill neverrunmorethan3 jobsin this queue! >

WorstTraversalTime: 36000
EstimatedTraversalTime: 50400

Active: TRUE

<dynamic,correct,wouldbeniceto haveinfo aboutopentime windowstoo,
i.e.how long theCEwill remainactive>

Priority: 100

<dynamic, irrelevant, queueprioritiesin PBSareusedby pbsadminsto distinguish
betweentheirqueues(from which queueshouldthenextjob betaken),thenumbers
arearbitraryandcompletelysitespecific ��� > a localpbsqueuepriority carriesno
informationfor thegrid. >
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MaxCPUTime: 7200

<dynamic,"defines the maximum cputime (in seconds) allowed for jobs submitted to
the CE", correct,themaxcputimeis 2 hours= 7200s,whataboutdisplayingthis value
in hours?(long� runningjobsmeasuretheir time in hoursnot seconds)>

MaxWallClockTime: 0

<dynamic,"is the maximum wall clock time (in seconds) allowed for jobs submitted to
the CE", wrong,this is unsetandnotzero>

AverageSI00: unknown
MinSI00: unknown
MaxSI00: unknown

< theseSI00attributesarestatic,thesysadminspecifiesthem."MaxSI00 is the
maximum value of the SpecInt2000 benchmark among the processors associated to
this CE"
Benchmarkingis not aneasystuff, theSpecInt2000is NOT a singlecpubenchmark
(asit is explicitly statedon thehttp://www.specbench.org/osg/cpu2000:
Thesebenchmarksmeasuretheperformanceof theprocessor,memoryandcompiler
on thetestedsystem.)Thereforeif we wantto usethespecs,thesitesshouldrun these
benchmarks(becauseof thedifferencein memory,compiler,bussystem).However
thespecis a commercialsoftware. SohowshouldI settheseattributeson my system
supposeI havea PIII/1Ghzprocessorwith 512MB ram?Is therean "EDG � SI00
table"whichrelatescpusto specnumbers?Anotherquestionis, whichspecint2000
valueshouldbeused,thebaseor thepeak?To closethis remarkI copyherea few
specint2000valuefor 1GHzintel processorsfrom theofficial site:423,457,410,448.
This is thereasonI chosethe"unknown"value. >

AuthorizedUser: /O=Grid/O=NorduGrid/OU=tsl.uu.
se/CN=Mattias Ellert
AuthorizedUser: /O=Grid/O=NorduGrid/OU=uio.no/CN=Borge
Kile Gjelsten
AuthorizedUser: /O=Grid/O=NorduGrid/OU=uio.no/CN=Aleksandr
Konstantinov
AuthorizedUser: /O=Grid/O=NorduGrid/OU=quark.lu.
se/CN=Oxana Smirnova
AuthorizedUser: /O=Grid/O=NorduGrid/OU=uio.no/CN=Farid
Ould � Saada
AuthorizedUser: /O=Grid/O=NorduGrid/OU=quark.lu.
se/CN=Balazs Konya
AuthorizedUser: /O=Grid/O=NorduGrid/OU=nbi.dk/CN=Anders
Waananen

<dynamic,theentirecontentof thegrid� mapfileis parsedhere.
Couldbewrong,whatif a queuehasuserlimitationsandcertainlocalunix usersare
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excludedfrom thequeue?Userrestrictionsof thequeueingsystemshouldbetaken
into accountin thefuture.>

RunTimeEnvironment: none

<static,takenfrom atextfile, you haveto usetheright keyword.i.e.Atlas� 1.1 is not
thesameasAtlas_1.1>

AFSAvailable: FALSE
OutboundIP: TRUE
InboundIP: FALSE

< thesearestatic>

QueueName: pc
LRMSType: PBS
LRMSVersion: OpenPBS_2.3

<dynamicfrom qmgr>

# none, grid.quark.lu.se:2119/jobmanager  pbs  pc, grid.quark.
lu.se, local, Grid
dn: closeSE=none,ceId=grid.quark.lu.se:2119/jobmanager  pbs  
pc,
Mds  Host ! hn=grid.quark.lu.se,Mds ! Vo ! name=local,o=Grid
objectClass: CloseStorageElement
objectClass: DataGridTop
objectClass: DynamicObject
CEId: grid.uio.no:2119/jobmanager ! pbs ! pc
CloseSE: none
MountPoint: none

<thecloseSEis asubentryto theCEinfo,everythingis staticfrom theclose" se.ldif
(at leastin my config)>

6. Conclusion

The informationcontentof the CEentryis mostlystatic,or not in agreementwith the
actualstateof thecluster,it containsseveralincorrect,misleadingvalues. Thece" pbs
providershouldbe considerablyrewrittenandtheComputingElementschemacould
bereconsideredin orderto providea usefulimageof a ComputingElement.

In orderto beableto write a betterproviderwe definitely needto know whatkind of
information is used by the broker from the CEentry. We would like to see the
completelist of MDS attributesbeing usedby the broker in its decisionmaking
algorithm.
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