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Abstract

NorduGrid carried out an investigationon the Testbedl
ComputingElementMDS entry,we havestudiedhow a CE is
representedn the Testbedl information system.This report
presents our experience with the Computing Element
Information Provider of the EDG Testbed 1 release.In
particular, we investigatedhow accuratelythe statusof a
computing cluster, governed by the PBS local resource
managemensystem,is representedn the Grid Information
Systemof EDG TestbedL.






1. Introduction

Accordingto TestbedL definition,a ComputingeElement(CE) is nothingmorethana
gueueof theunderlyingLocal ResourceManagemensystem(LRMS). The
InformationProvideris programwhich servesasaninterfacebetweerthe Globus
Informationsystemandthe LRMS. The InformationProvideracquiresclusterstatus
informationfrom the LRMS andpropagateshis informationfurtherto the Globus.

The EDG TestbedLl contributionto the Grid Information System(in caseof our
systemdescribinga PBSqueuetype CE) consistf thefollowing parts:
-aschemalefinition (with the ComputingElemenandthe CloseStorageElement
objectclasses)

-aninfo-providerperl script: ce-pbs

-acoupleof .Idif templatego store staticinformation

-some overcomplicatedconfigurationproceduran orderto theintegratethe provider
to the GlobusMDS

The CE InformationProvider is arealteamwork of theEDG, the LDAP schema
wasdefinedby the WP1andtheinfo-providerscriptwaswritten by WP4. 1t is a bit
confusingandthis wasthereasonwhy | wasnotableto find the
CeinformationProviders.rpunderWP3 (grid informationsystem/monitoring)on
the datagrid.in2p3.frepository from whereyou get theinformationsystenrelated
rpms(edginfo-main.rpmandedginfo-se.rpm, edginfo-netmon.rpm)The
CeinformationProvider.rpns placedunderthe WP4/resource_mgt.

2. Integration into the GlobusMDS

The ce-pbs info-provider script (which createstwo MDS entries) can be easily
integratedin a “standardGlobusway” into the MDS tree. A reasonablehoiceis to
link the entriesdirectly underthe Mds-host-hn=machine.name, mds-vo-name=1local,
o=grid branchin the default Globus GRIS tree. In orderto add the providerto
Globus2 MDS you only needto list the EDG schemasin the Globus LDAP
configurationfile (grid-info-slapd.conf), install the CelnformationProviders.rpm
(which containsthe ce-pbs script) togetherwith the edginfo-main.rpm(this hasthe
schemadfiles) and add an entry like this to the grid-info-resourcddif.conf for each
CE:

#generate CEi nfo for t he PBS queue PC

dn: cel d=grid. quark. | u. se: 2119/ obnanager -pbs-pc, Mis-Host -hn=gri d.
quar k. | u. se, Mis-Vo-nane=l ocal, 0=Gri d

obj ectcl ass: d obusTop
obj ectcl ass: d obusActi vehj ect
obj ectcl ass: d obusActi veSearch



type: exec
pat h: /opt/edg/i nfo/ nds/ bin
base: ce-pbs

args: -gl obus-path /opt/ gl obus -static/opt/edg/info/nds/etc/ldif/ce-
static-pc.ldif -gl obus-config-file/opt/globus/etc/globus- ob-manager.
conf -aut h-users-fromgri d-mapfile/etc/grid-security/grid-mapfile-queue
pc -dn cel d=gri d. quark. | u. se: 2119/ j obnanager -pbs-pc, Mis-Host -hn=gr i d.
quar k. | u. se, Mls-Vo-name=Il ocal , 0=Gri d -cl ust er -bat ch-syst embi n-pat h
/usr/local/bin-cl oseses/opt/edg/info/mds/etc/ldif/closese-pc.|dif

updat eMet hod: conti nuous
updat ePeri od: 30
cachetinme: 0

timelimt: 20

sizelimt: 20

We believethat the integrationof the information providersinto the GlobusMDS is
an integral part of the EDG Globus configurationand thus should be done by the
globusmdsedgconfig.rpnpackage.

3. TheTest cluster

The CElInformationProviderhas been set up on top of the GlobusenabledPBS
clustersin Lund and Oslo (you cancheckour installationvia the NorduGrid MDS
explorer (http://grid.quark.lu.se/NorduGridMDS> grid.quark.lu.seor grid.uio.no
with mdsvo-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

The clusterrunsthe PBSlocal resourcemanageisystemconfiguredwith two queues
pcandpclongmanaginghe 3 computingnodegaltogethei5 processor the2+2+1
distribution). The queueshave been configured as follows: The queue pc has
max_userrur3, max_running5, no queuelimit, default.cput2h, max.cput2h. The
gueuepclong hasmax_userrur2, max_runnin2, no queuelimit, default.cputéh, no
max.cputandit hasa default.need.nodes=singdetting,which meanghatthis queue
is effectively assignedo the single-processonode.The nodesare definedas cluster
nodestheyarejob-exclusivenodes.

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

The above PBS configurationimplies that accordingto the EDG terminologythere
aretwo ComputingElementsonthe grid.quark.lu.seluster:

celd=grid.quark.lu.se:2119/jobmanaguaspc
celd=grid.quark.lu.se:2119/jobmanagpaspc-long



4. CE-PBS script

Theinformationproviderce-pbsscriptpopulategshe computingelemententriesof the
MDS. Thescriptreadsstaticdatafrom thefiles ce-staticqueuename.ldiéndclosese
staticqueuename.ldif{thesefiles areeditedby sysadminsaccordingo thelocal
setup)andacquiregnformationaboutthe statusof the PBSby usingthegmgrPBS
command.We would suggesto replace thegmgrwith otherPBSstatusquery
commanddike gstatandpbsnodesThe gmgr(accordingto the man)is notfor this
purpose:'The gmgrcommandorovidesanadministratoiinterfaceto the batch
system" clearlygmgris for PBSadministrationandnot for systemstatusqueries.
We noteherethatthe GlobusGRAM itself interfacedo the PBSby utilising the
gstatin the globusscriptpbsqueuescript.

5. Detailed Analysis

In our testscenariove submitted 7 jobsthroughGlobusto the queuepc of thegrid.
quark.lu.se:/jobmanagg@bs(i.e. to the CE celd=grid.quark.lu.se:2119/jobmanager

pbspc):

$gl obus-j ob-submi t grid. quark. | u.se:/jobmanager-pbs -q pc
/ bi n/ sl eep 600

ThePBSstatuswasqueriedwith the gstatandpbsnodegommands:

$ gst at

Jobid Nanme User Ti me Use S Queue
690.¢grid STDI N gridt est 0 Rpc
691.¢grid STDI N gri dt est 0 Rpc
692.¢grid STDI N gri dt est 0 Rpc
693.¢grid STDI N gri dt est 0 Qpc
694.¢grid STDI N gridt est 0 Qpc
695.¢grid STDI N gri dt est 0 Qpc
696.grid STDI N gridt est 0 Qpc

Theoutputof gstat showsthatthereare7 jobsin thequeuepc, 3 arerunningand4
arequeuedbecausef themax_userrur8 of thequeuepc)

$pbsnodes -a
nodel. gfarm | u. se
st at e =] ob-excl usi ve
np=1
properties =PI, single
ntype =cl uster
j obs =0/692. grid. quark. | u.se



node2. gfarm | u. se
state=free
np =2
properties =PI 11, dual
ntype =cl uster
j obs =0/690. grid. quark. | u.se

node3. gfarm | u. se
state=free
np =2
properties =PIl 1, dual
ntype =cl uster
j obs =0/ 691. grid. quark.lu.se

Fromthe pbsnodesve know thatthe threerunningjobsareplacedonthe nodel
node2, node3respectivelyand therearetwo free processorteft in the cluster(one
onnode2andnode3).

Our nextstepwasto querythe MDS andcompardts CE entryto the directPBSinfo
obtainedrom the gstat,pbsnodesocal commands.

Pleasdind belowthe commenteautputof the MDS querywith <commentdike this
belowthe actualattributeand "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" >.

$l dapsearch -h gri d. quark. | u. se -p 2135 -x -b " Mis-vo-
name=| ocal , o=gri d"

#grid.quark.lu.se: 2119/ obmanager -pbs-pc, gri d. quark. | u.
se, local, Gid

dn: celd=grid. quark.lu.se: 2119/ obmanager -pbs-pc, Mis-Host -
hn=gri d. quar k. | u. se,

Mds-Vo-nane=| ocal , 0=G'i d

<the CEentryis insertedto theright placein the DIT, underthe Mds-Hosthn=>

obj ect d ass: DataGi dTop
obj ect d ass: Conputi ngEl ement
CEl d: grid.quark. |l u.se: 2119/ obmanager -pbs-pc

<thisoneshowsthata CE is justa PBSqueue Someof thereal PBSsystemdavea
so-calledroutingqueuewhichis notarealone, usedonly for reroutingjobs,
moreoverthisroutingqueues the defaultand only availablequeuefor job
submissionFurthermordahereare productionsystemswith queuesiotopenfor user
submissionsieservedust for pbsadminsto manageunusuajobs.

Theabovetwo examplesuggestshatthe CE <---> PBSqueuemappingcanbe
problematian somecasesMaybethe CE <---> clustermappingshouldbe considered
in thefuture. >

d obusResourceContact String: :/jobmanager -pbs:
[ O=Gri d/ O=NorduGri d/ CN=gri d. quark. |l u. se



< thisis thecontactstring of thegatekeepeandNOT the CE (queue),
if youwantto submitajob to this CE (queue)you needthe queuenametoo.
anyway the gatekeepenameis alreadyin the MDS (mdshosthn). >

GRAMWer si on: ?

<the"?" valueis hardcodedn the ce-pbsscript:
$gramversion = "?" # undefined with Globus 2?

why is it interestingatall? >
Architecture: intel

< static,comesfrom the.Idif file >
OpSys: Mandrake 8.0

< static,comesfrom the.Idif file >
M nPhysi cal Menory: 256

<static,comesfrom the .ldif file, the minimuminstalledmemoryof thenodes,
shouldbe dynamicin thefuture, it is nottheinstalledminimumwhich really matters
butthe availableminimummemoryonthe nodesshouldbe stored.

Forexamplethe PBSdo havedynamicinformationavailable(obtainedfrom the
pbs_mondaemonsunningonthenodeskboutthe free/usednemoryof thenodes.>

M nLocal Di skSpace: 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 hasno senseEasyto implement(grep
freespacdrom the outputof df ontheworking directoryandtakeinto accounthe
userquotas)>

Tot al CPUs: 5

< dynamicfrom gmgr,couldbeawrongoutputin case virtual cpusareusedin PBS
config,and in casea queueusesdedicatechodegasin the caseof the cpulongqueue,
astandardob submittedto the cpulongqueueexperiencesnly asingle CPU)>

FreeCPUs: 4

< dynamicfrom gmgr,wrong,therearejusttwo free CPUs(compareo the pbsnodes
outputabove) >

NunSMPs: 2

< static,thesysadmirspecifiest, in thefuture couldbereadfrom the pbs>



M nSPUPr ocessors: 2

< static,thesysadmirsetsit >
Max SPUPr ocessors: 2

< static,thesysadmirsetsit >
Tot al Jobs: 7

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

Runni ngJobs: 3

<dynamic, correctvalue>

| dl eJobs: 4

<dynamic, correctvalue,numberof queuingjobs>

MaxTot al Jobs: 5

<dynamic,"the maximum number of jobs (running and idle) allowed for the CE",
wrong,the correctvalueis infinite sincethereis no queudimit, moreover
theactualnumberof totaljobs(runningandidle) in thequeuepcis 7 (3 running
4 queueing)>

MaxRunni ngJobs: 5

<dynamic, "defines the maximum number of running jobs allowed for the CE",
wrong,5 is themax_runningrom this queuebutthereis amax_userrurf3)
-> agrid userwill neverrun morethan3 jobsin thisqueue! >

Wor st Tr aver sal Ti me: 36000
Esti mat edTr aver sal Ti ne: 50400

Active: TRUE

<dynamic,correct,would be niceto haveinfo aboutopentime windowstoo,
i.e.howlongthe CE will remainactive>

Priority: 100

<dynamic, irrelevant, queueprioritiesin PBSareusedby pbsadminsto distinguish
betweenrtheir queuegfrom which queueshouldthe nextjob betaken),the numbers
arearbitraryandcompletelysite specific--> alocal pbsqueuepriority carriesno
informationfor thegrid. >



Max CPUTI ne: 7200

<dynamic,"defines the maximum cputime (in seconds) allowed for jobs submitted to
the CE", correct,the maxcputimds 2 hours= 7200s whataboutdisplayingthis value
in hours?long-runningjobs measureheirtime in hoursnot seconds)>

MaxWal | C ockTinme: O

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

Aver ageSI 00: unknown
M nSI 00: unknown
Max S| 00: unknown

< theseSI00attributesarestatic,the sysadmirspecifiesthem."MaxS 00 isthe
maximum value of the Speclnt2000 benchmark among the processors associated to
this CE"

Benchmarkings not aneasystuff, the SpecIint2000s NOT a singlecpubenchmark
(asit is explicitly statedonthe http://www.specbench.org/osg/cpu2000:
Thesebenchmarksneasureghe performancef the processormemoryandcompiler
onthetestedsystem.)Thereforelf we wantto usethe specsthesitesshouldrunthese
benchmarks(becaus®f thedifferencein memory,compiler,bussystem) However
thespecis acommerciakoftware. Sohow shouldl settheseattributeson my system
supposé havea Plll/1Ghzprocessorwith 512MB ram?Is therean "EDG -SI00
table"whichrelatescpusto specnumbersAnotherquestionis, which specint2000
valueshouldbe used thebaseor thepeak?To closethis remarkl copyhereafew
specint200aluefor 1GHzintel processorfrom theofficial site:423,457,410,448.
Thisis thereason chosethe"unknown"value. >

Aut hori zedUser: / O=Gri d/ O=Nor duGi d/ OU=t sl . uu.
se/CN=Mattias El |l ert

Aut hori zedUser: / O=G'i d/ O=Nor duG'i d/ OU=ui 0. no/ CN=Bor ge
Kile el sten

Aut hori zedUser: / O=Gri d/ O=Nor duGi d/ QU=ui 0. no/ CN=AlI eksandr
Konst ant i nov

Aut hori zedUser: / O=G'i d/ O=Nor duG'i d/ OU=quar k. | u.

se/ CN=Oxana Sm r nova

Aut hori zedUser: / O=Gri d/ O=Nor duGri d/ QU=ui 0. no/ CN=Fari d
Qul d-Saada

Aut hori zedUser: / O=G'i d/ O=Nor duG'i d/ OU=quar k. | u.

se/ CN=Bal azs Konya

Aut hori zedUser: / O=Gri d/ O=Nor duG'i d/ OU=nbi . dk/ CN=Ander s
Waananen

<dynamic the entirecontentof thegrid-mapfileis parsechere.
Couldbewrong,whatif aqueuehasuserlimitationsandcertainlocal unix usersare



excludedrom the queueJserrestrictionsof the queueingsystemshouldbetaken
into accountin thefuture.>

RunTi meEnvi r onnent : none

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

AFSAvai | abl e: FALSE
Qut boundl P: TRUE
| nboundl P: FALSE

< thesearestatic>

QueueNane: pc
LRVMSType: PBS
LRMSVer si on: QpenPBS 2. 3

<dynamicfrom gmgr>

#none, grid. quark.lu.se: 2119/ obnanager -pbs-pc, gri d. quarKk.
lu.se, local, Gid

dn: cl oseSE=none, cel d=gri d. quark. | u. se: 2119/ j obmanager -pbs-
pCl

Mis-Host -hn=gri d. quar k. | u. se, Mls-Vo-nane=| ocal , 0=G'i d

obj ect O ass: O oseSt or ageEl enent

obj ect d ass: DataG i dTop

obj ect O ass: Dynam cObj ect

CEl d: grid. uio.no: 2119/ obmanager -pbs-pc

Gl 0seSE: none

Mount Poi nt: none

<thecloseSHs asubentryto the CEinfo, everythingis staticfrom theclosese.ldif
(atleastin my config) >

6. Conclusion

The informationcontentof the CEentryis mostly static,or not in agreementwith the
actualstateof the cluster,it containsseveraincorrect,misleadingvalues. The ce-pbs
providershouldbe considerablyrewritten andthe ComputingElementschemecould
bereconsideredh orderto providea usefulimageof a ComputingElement.

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



