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Chapter 1

Intr oduction

The PRISM Web Servicessystemenablesusersto performnumericalclimatesimulations.Itallows for
couplingmodelcomponentssuchasatmosphere,ocean,biosphereandchemistryon remotecomputing
hostsvia theinternet.Theinfrastructureallowstheuserto con�gure,submitandmonitorexperimentsand
subsequentlypostprocess,archive anddiagnosetheresultsof thesecoupledmodelexperiments.

In building thissystemanumberof importantsub-taskshave beeninvolved:
� Interfacingwith climatemodelcode.
� De�nition of thePMIOD metadata�les. Seesection3.1.3
� Creationof a PMIOD con�gurationGraphicalUserInterfaceSeesection3.1.4
� Creationof a new experimentschedulingandmonitoringtool. Seesection1.1.2
� Creationof a websecuritysystem.Seesection4.2
� Creationof a systeminstallationpackage.Seesection4

A lot of theeffort hasgoneinto theinfrastructureof thesystemto enablethenew functionalityto beadded
andin adaptingthesystemto interactwith theclimatemodels.

An experiment,as de�ned in http://prism.enes.org/Portal/Documentation/wp4/wss/redoc/index.html, is
an ensembleof tasksrunning on a supercomputer. This is the instanceof a particularcon�guration
as de�ned by the compositionof a numberof variablesand resources.The readershouldbe familiar
with theterminologyandmethodologyinvolvedin settingup coupledmodelexperimentsasexplainedin
http://prism.enes.org/Portal/Documentation/wp4/wss/redoc/index.htmland(OASIS4UserGuide) aswell
astheconceptspresentedin http://prism.enes.org/Portal/Documentation/wp4/wss/arcdi/index.html

1.1 Ar chitecture of the PRISM WebServicesSystem(CL)

TheWebServicesSystem(WSS)is theinfrastructurethatenablesclient andserver applicationsto com-
municateusingtheHTTP protocol.TheHTTP protocolis a layeron thetcp/ip protocolandis supported
on the internet. This enablesthe systemto work seamlesslyover the Wide Area Networks suchasthe
Internetaswell astheLocalAreaNetwork suchasbetweenlocalhostsatonesite.

As shown in �gure 1.1 thisallows aclient from anywhereon theinternetto accessexperimentcon�gura-
tionsthroughaPRISMwebserver andsubmittheexperimentto acomputinghostfor processing.

1.1.1 Description of the architecture (CL)

TheWSSinfrastructurehastwo differentsoftwarelayers:

1. Theapplicationlayer
which implementsthe logical functionalityof thesoftware. This is the top layershown in Figure

2
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Figure1.1: Deliveringremotecomputingcapabilitiesover theInternet

Figure1.2: WSSsubsystemcomposition

1.2.

2. Themiddlewarelayer
whichprovidesthebasicfunctionalityon which thehigherlevel softwareis built. This is thelower
layerin shown in Figure1.2.

The communicationprotocolsusedbetweenthe subsystemsoftwarecomponentsis representedby the
differentlycolouredarrows in Figure1.2.

Thecomponentsin both layersasimplementedin thePRISMsystemareshown in �gure 1.3. TheWe-
bCDPandprepIFScon�gurationserverarebothJavabasedsoftwarecomponentsandarecommunicating
throughtheRMI protocol. Thedomainserverscanbeduplicatedto achieve higherperformance,differ-
ent con�gurationsor redundancy. The ORB (ObjectRequestBroker, see1 ) is a softwarecomponent
implementedin theapplicationserver whichactsasaswitchboardbetweenapplications.

Theunderlayinghardwareandsoftwarecomponentsin diagram1.3 areall presumedto be on thesame
LAN. Thereis nothingpreventingthe componentsto communicateover a WAN if it canbe setup in a
secureway, suchasaVPN, andtherebyeffectevily giving theuserachoiceof submittinghisexperiments
on geographicallydiversesites.However, thereis no provision of toolsto make it possiblefor theclient
to sendits con�guration to any otherserver thanthe onewhich initiated the client. It is hopedthat the
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Figure1.3: WSSlayout

developmentof GRID services(PRISMSystemSpeci�cationHandbookV.1) frameworkswill helpwith
overcomingsomeof thedif�culties with this typeof architecture.

1.1.2 Description of the softwarecomponents(CL)

WSSinfrastructur e

TheWSSinfrastructurewasdevelopedasaresultof theTEN-34(seehttp://archive.dante.net/ten-34.html)
/ DAWN (DistributedApplicationsover Wide AreaNetworks)96/97effort to try andmake applications
remotelyavailable.ThetestswereencouragingandwhenECMWFdecidedto rewrite its IFS preparation
frontendfrom the C languagesingleapplicationthe opportunityto usethe framework wasseized.The
framework consistsof aclientpartandaserverpart.Theserverpartcanbeseenin �gure 1.4andthemain
conceptsaresummarisedbelow :

1. ObjectRequestBroker
An objectrequestbroker (ORB)is amiddlewaretechnologythatmanagescommunicationanddata
exchangebetweenobjects. ORBspromoteinteroperabilityof distributed objectsystemsbecause
they enableusersto build systemsby combiningdifferentobjectsthatcommunicatewith eachother
via theORB.See(PRISMSystemSpeci�cationHandbookV.1) REDOC

2. InterfaceRepository(IR)
The IR providesaccessto interfacemetadataandfacilitatestype-checkingof requestsignatures,
checkingthecorrectnessof interfaceinheritancegraphsandinterfacebrowsing/discovery mecha-
nisms.

3. ObjectManager
A managementservicethat allows for a remoteserviceto be encapsulatedby an object. The the
lifecycle of theserviceis managedandtheserviceis madeavailablefor accessfrom clientsby the
ORB.An exampleis theDefaultsCon�gurationServer (DCS)whichcanberunasa remoteserver
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Figure1.5: Servicenegotiation

or a managedobject.TheDCSdeliversthedefault valuesto theprepIFSclient for theexperiment
con�gurationandcanbeseenin �gure 1.4asthelower middlebluebox. Themanagedobjectsare
fasterto accessbut needsto beableto runaspartof theapplicationserver.

4. ServiceMonitor
All servicesthatcanbeaccessedby theORB rununderthesupervisionof servicemonitors.These
monitorsregularly try andconnectto theserviceandif it fails theserviceis takenoutof theIR until
theconnectionis reestablished.

5. Servletinterface
Servlets(seeGlossary5 ) executingaspartof theapplicationserver inherit from theCommonEC-
ServicesandECLocalInterfaceenablingthemto updatetheir con�gurations,respondto shutdown
commands,accessthe IR andcall methodsdirectly on eachother. The relationshipis shown in
�gure 1.6.

Theclient partof theframework consistsof anApplet (ECJSNetApplet)or application(ECJSNetAppli-
cation)containerthatimplementsanECJSNetComponentinterface.Clientsinherit from thesecontainers
(See1.7) andcancommunicatewith theremoteobjectsasif they werelocally availableusingtheECCall
class.As partof theclient initialisationa lookupof therequiredservicesis madein theIR.

Theframework currentlyonly supportstheJava RMI protocolimplementedthroughtheECCallclassas
a communicationsinterface. It would not bedif�cult to addsupportfor theXML-RPC protocolbut the
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RMI protocolprovidessuperiorfunctionalitybecauseobjectsandtheir implementationcanbetransported
with therequests.

Supervisor Monitor Scheduler(SMS)

SMSis anschedulerapplicationthatenablesusersto run a large numberof individual taskswhich may
have inter-dependencies or be dependenton time. SMS runs asa server andclientssubmitstasksfor
schedulingto theserver. SMSreceivesacknowledgmentsfrom thetaskswhenthey changestatusor send
events. SMS knows the relationshipsbetweenthe tasks,andis ableto scheduledependenttaskswhen
a given dependecy is met, for examplewhenonetask �nishes. SMS monitorshardwareandsoftware
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Figure1.8: XCDPview

failuresandprovidescontrolledrestartcapabiliesfor thetasks.Communicationbetweenclientandserver
is basedon theSUN RPCprotocollusingTCP/IPandUDP.

XwindowsCommandand Display Program (XCDP)

CDPis thecommandline interpreterfor theSMSprogramandis usedfor de�ning, submitting,controlling
andmonitoring the tasksmanagedby SMS. XCdp is an X-Windows/Motif graphicaluserinterfaceto
CDP. It providesa visual representationof the tasksasnodesin a hierarchicaltreestructure,see�gure
1.8,displayingtheir schedulingstatususinga colourcode.Thenodesrevealaninterfaceto theCDPthat
canbeusedwith themousepointerIt offerstaskmanagementandinspectionof de�nition andlog �les for
thetasks.
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Figure1.9: UsingXCDPto monitorexperiments

Web CDP XL

WebCDPis aWebcoreversionof XCDPdeveopedunderthePRISMprojectandintegratedinto theWeb
Infrastructure.Itis describedhere1.1.2

prepIFS

PrepIFSis aninteractive meteorologicalapplicationto prepareresearchexperimentsusingtheIntegrated
ForecastingSystem(IFS) at ECMWF. It wasoriginally written in C andprovided an X-windows form
basedinterfaceto thenamelistsusedby IFS.In 1997it wasrewrittenin Javaasageneralpurposecon�gu-
rationtool.Theredesignwasto giveusersmoreinteractivesupportandto allow for simpleradministration
of thegrowing complexity of con�gurationrequirementsfor theIFSmodel.TodayprepIFShasmorethan
150usersandmany of thembeingremoteusersfrom ECMWFmemberstates.

prepIFSsoftware architecture
TheprepIFSapplicationusestheWSSpreviouslydescribed(1.1.2)andconsistsof 3softwarecomponents:

1. Front-endgraphicaluserinterface
This is thevisiblecomponentthattheuserinteractswith to con�gure hisexperiment.

2. DefaultsServer
ThissoftwarecomponentdeliverstheXML basedcon�guration�les to thegraphicaluserinterface.

3. Con�gurationServer
This softwarecomponentsubmitstheexperimentsto aPRISMsiteandmanagestheuserscon�gu-
rations.

The3 componentscanberunasonestandaloneapplicationor in aclient/server version.

prepIFS features
prepIFSfeatures:

1. Standardinput �les
XML basedcon�guration �les (default �les) simpleenoughto be autogeneratedor handedited.
Con�gurationelementsarede�ned asobjecttypeswhicharetranslatedinto graphicaluserinterface
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componentsandconsistentlydisplayedby thegraphicaluserinterface.

2. Documentationmanagementsystem
Thedocumentationis integratedinto thecon�guration �les andcanbedisplayedfrom theprepIFS
graphicaluserinterfaceor browsedby awebbrowserthroughaCocoon(SeeGlossary5) server.

3. Experimentmetadatabase
Everyexperimentsubmittedhasasetof metadataextractedwhichcanconvenientlybebrowsedfor
referencelater.

4. Easycon�gurationadministration
Multiple con�gurationviews canbebuilt from thesamea setof con�guration �les by combining
multipleserver con�gurationsandusingstandaloneapplicationparameters.

5. Con�gurationmanagement
Saved con�gurationscanbe recreatedcompletelyor migratedto a later or previous releaseauto-
matically. Togetherwith adiff tool userscanmovecon�gurationsandverify theresult.

6. Outputinterface
Output �les can be generatedfor Korn shell scriptsor SMS de�nitions and can be extendedto
incorporatenew formats.

7. Automaticdynamiccon�gurationmodi�cation
A con�gurationcanbedynamicallyupdatedby theserverto re�ect achangeof computingplatform,
resolutionor otherfor otherpurposes.Any numberof variablescanbechangedat onceto thenew
state.

8. Con�gurationconsistency
Con�gurationscan be checked for internal consistency throughthe prepIFScheckinglanguage.
The languagedescribesrulesfor thecon�gurationandveri�es that theusercon�guration is valid.
Thelanguageis extensibleandcanmake useof any remoteserver objectvisible to theclient. See
Larsson,C. 2002: Consistency checkingin thePrepIFSclient

9. Con�gurationoptimisation
Rulescanbe written using the checklanguageto optimisecon�gurationsautomaticallysuchas
switchingon/off compile�ags or turningoff debugging.

10. Supportfor largecon�gurations
IFSexperimentsinvolve thousandsof variables.

11. Supportfor XML in/XML outcon�guration�les
Any XML �le cannow beadaptedto prepIFSwith a few extensionsasdescribedin 3.1.5.This has
beenusedfor providing supportto theOASIS-4coupler.

prepIFSand experimentgeneration
Thede�nition of anexperimentasa combinationof of shellscripts,smsjob de�nitions, namelists,xml

�les andenvironmentvariablesareassembledby prepIFSandSMSasdescribedin 1.10. Theprocessis
describedasfollows:

1. TheuserstartsprepIFS.
prepIFSreadscon�gurationdatafor themodel,couplerandthecomputingenviroment.

2. Theusercomposestheexperimentby selectingspeci�c con�gurationssuchasmodelresolutionand
computingresources.

3. Thecompositionis checked,optimisedandsaved. Filesaregeneratedfor themodel,coupler, sms
andthecomputingenvironment.

4. SMSis calledto generatetheexperimenttasksusingthe�les createdin thepreviousstep.The�les
from thesourcecontrol repositoryincludedusingtherevisionsspeci�edby theuseror thedefault
�les.

5. Theresultis aspeci�c con�guration,theexperiment.
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Figure1.10: ExperimentgenerationusingprepIFSandSMS

6. SMSsubmitsthetasksof theexperimentto theselectedcomputehosts'queueingsystemfor exe-
cution.

7. Typically a taskis responsiblefor extractingthechosenrevisionsof thesourcecodefrom thesource
controlrepositoryandcompilethem.

8. Anothertaskwill link thecompiledcodewith local librariesto produceanexecutablemodel.

9. Themodelis run.

A numberof other tasks,suchas the productionof diagnosticsor archiving, can be part of the ex-
perimentbut are not describedhere. The processis describedin detail in the following document:
http://prism.enes.org/WPs/WP4b/help/what is prepifs2001/frames.html.



Chapter 2

Userguide

2.1 PrepIFS(CL)

http://prism.enes.org/Portal/Documentation/wp4/prepifs/index.html

2.2 SMS (CL)

http://prism.enes.org/Portal/Documentation/wp4/sms/index.html

2.3 Xcdp (CL)

http://prism.enes.org/Portal/Documentation/wp4/sms/index.html

2.4 Webcdp(XP)

http://prism.enes.org/Portal/Documentation/wp4/sms/index.html
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Chapter 3

Developerguide

3.1 Data and Meta data in the system(CL)

3.1.1 PrepIFS �les (PC)

The Graphical User Interface (GUI) component:PrepIFS
ThisGUI is dividedinto threemainareas:

� TheExperimentTreeArealocatedat thetop left corner.
This areashows graphicallythe list of XML default �les associatedwith onetype of experiment.
Thetreeof experimentscanbeunfold into threesubcategories.

– Theownerof theexperiment

– ThePRISMversion

– Theexperimentidenti�er
� TheNamelistArealocatedat thetop right corner.

After theselectionof oneXML default �le on thetop left corner, is thedisplayareafor theXML
default �le shows thelist of parametersrequiredfor a particulartask.Eachparameterhasa default
value,whichcanbemodi�ed.

� TheMessageArealocatedat thebottom.
This areashows the resultsof the actionsdoneby the userthroughthe GUI. It alsodisplaysthe
messagesresultingfrom thechecksrunon thevariablesvaluesmodi�ed or notby theuser.

XML default �les
TheXML default �les setupthevariables,whichareneededto executethePRISMsystem.Thevariables
arethenusedin theSMSscripts.TheprepIFSGUI needsthe�les listedbelow to correctlycon�gure the
loadingof theXML default �les:

� List of cycles :
this �le list theversionof theXML default �le. Currentlyonly 1 possibilityPrismV1 .

� List of cycles value.List of Types :
this �le listsall thecoupledexperimentsavailablecurrently.

The�les arelocatedby default in thedirectory:
/var/tmp/prism system/tomcat/w ebapps/ pr epIFS /d ef ault s/p ri sm.s er ver /

An XML default �le is a list of inputparametersthatcanbereadandunderstoodby theprepIFSapplica-
tion. The�les speci�c to aversionandacoupledexperimentarelocatedby default in thedirectory:
/var/tmp/prism system/tomcat/w ebapps/ pr epIFS /d ef ault s/p ri sm.s er ver /
List of cycles value/couplede xp er ime nt name
For eachcoupledexperiment,asubdirectorywith thenameof theexperimentcontainsall theXML default

13
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Figure3.1: Meta�les usedby prepIFS

�les asssociatedwith it. Currentlyit is possibleto assembleseveralcoupledexperimentssuchas:
� ipsl cm4(OPA+LIM + LMDZ+ORCHIDEE)
� Echo(=mpi-ao)(ECHAM5 + MPI-OM)
� mpi-aob(ECHAM5 + MPI-OM+HAMOCC)
� mpi-ao-pisces(ECHAM5 + MPI-OM+PISCES)
� mpi-aob-ham(ECHAM5 + MPI-OM+HAMOCC + HAM)
� mpi-om(MPI-OM)
� mpi-ob(MPI-OM+HAMOCC)
� mpi-o-pisces(MPI-OM+PISCES)
� opatoy (OPA+LIM + TOY4OPA)
� toyclim (TOYATM + TOYOCE+ TOYCHE)

Whentheuserhaschosenthedesiredcoupledexperiment,a setof XML default �les areloadedinto the
application.Whenthe loadinghas�nished, it is possibleto seegraphicallythe list of parametersandto
modify their valuesdirectlyon thescreenin theNamelistTreeArea.
Thelist of inputparametersde�ned at theScriptingLevel asthe“User interface”representsthesetof pa-
rameters,whichcanbemodi�ed by theuser. Thissetof inputparametersis arbitrarlylocatedinto several
XML default �les andeachXML default �le representstheparametersfor a particulartypeof taskeither
CVS,compiling,runningetc
The list below shows thenamesof theXML default �les alreadyprovidedwith thePRISMsystem.For
more information about the SCE, SRE and User interface parameters see
http://prism.dkrz.de/Workpackages/WP3i/Environment/Environment.html.

� CVS parameters
CVS
Theparametersincludedin thisXML default �le aretheparametersneededto performaCVStask.

– cvsmethod :
themethodusedwith cvs.

– cvsrepository :
thecvsserver andtheaddressof therepository.

– cvspackage :
thenameof theCVSpackagefor thecoupledexperimentdesired.
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� Compilingparameters
buildmpiom,buildhamocc,buildoasis3,buildecham5,buildtoyatmos,buildtoychemistry, buildtoy-
ocean,buildlim. buildopa,buildtoy4opa,buildlmdz, buildorchidee,con�gure. OneXML default
�le for eachmodelcontainstheparametersneededto performthecompilationof thatmodel. The
parametersfollow theSCE:

– To build modelexecutables:
� Standardto all models:

� make target :
make targethasfour actionsclean/all/tar/lib

� compile mode:
compilemodehas2 optionsopt/default

� model version :
modelversionname.

� cpl to :
nameof the modelscoupledwith that modelfor the requestedspeci�c coupledex-
periment.

� poss cpl mods:
nameof all themodelsthatcanbecoupledwith thatparticularmodel. Hereit does
notdependon aspeci�c coupledexperiment.

� Speci�c to somemodels:
� submodel 1:

thenameof thesubmodelif any.
� model vertical grid :

modelvertical grid usedif any.
� model horizontal grid :

modelhorizontalgrid usedif any.
� compile with OpenMP:

compilationwith OpenMPif needed.

– To compilethelibraries:
con�gure:

� coupler :
nameof thecoupler.

� make target :
whichoptionfor thecompiling.Possiblechoicesare: clean/all/tar/lib.

� message passing :
themessagepassingusedfor thecompilationof thelibraries.

� use key noIO :
whethermpp io will beusedfor I/O.

� compile mode:
thecompilationmodeof thelibraries.

� use NetCDF:
if compileNetCDFlibraries.

� list of libraries :
thedefault list of existingPRISMlibraries.

� Runningparameters
mpiom, hamocc, oasis3, echam5, toyatmos, toyche, toyoce, lim, opa,
toy4opa, lmdz. orchidee
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OneXML default �le exists for eachmodel,containingthevariablesneededto performtherun of
a speci�c coupledexperiment.Theparametersfollow theSREbut a lot of differencesexist from
onemodelto another. The following list is anexhaustive list of commonparametersbetweenthe
models:
Standardto all modelsandsubmodels:

– atmmod/ocemod/i ce mod/. .. :
nameof themodel.

– atm restart/oce restart/ice restart/... :
startfrom restartor initial �les (climatology).

– atm restart file/oce restart file/ice restart file/... :
�lename of therestart�le (includingpath)

– atm age/oce age/ice age :
theageof therestart�le usedin years.

Standardto all models:

– res atm/res oce/... :
resolutionof themodel.

– vres atm/vres oce/... :
verticalresolutionof themodel.

– atmvers/ocevers /. .. :
versionof themodel.

� Archiving parameters
archiving
OneXML �le containsall thevariablesneededto performthearchiving task.Currentlythetaskis
only availablewith thecoupledexperimentECHO.

– archive tar :
archiving modefor inputdatatar �les, 3 actionspossible: cvs/tarlocal/none

– archiving host :
hostnameof thearchiving machine.

– tag :
tagof theinputdataused.

� Postprocessingparameters
postprocessing
OneXML �le containsall thevariablesneededto performthepostprocessingtask. Currentlythe
taskis only possiblewith thecoupledexperimentECHO.

– afterburner :
pathof theafterburner.

– variable list 2d :
list of 2-dsurfacevariablesincludedin postprocessing.

– variable list 3d :
list of 3-datmospherevariablesincludedin postprocessing.

– level list :
list of verticallevelsfor the3-dimensionaloutputvariables.

� Visualisationparameters
visualization
OneXML �le containsall the variablesneededto performthe visualisationtask. This XML �le
is producedautomaticallyby a programcreatedby workpackageWP4a,which transformsthepa-
rametersneededfor theLE parameterprograminto an XML default �le readableby the prepIFS
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application.For adetailedexplanationof thedifferentparameters

� Sitespeci�c parameters
sitespecificdir ec tor ie s, sitespecific, make install, configure
TheXML default �les with setuptheparameterswhicharespeci�c to aPRISMsite.Theparameters
de�ned in thatcategory arelistedbelow:
sitespeci�cdirectories

– SITE :
nameof thePRISMsite.

– SMSHOME:
on theSMSserver: SMShomedirectorypath.

– SMSWROOT:
on theSMSserver: SMSworkingdirectorypath.

– SCRIPTREPOSITORY:
on SMSserver: locationof theRepositoryfor theSMS,theSCEandtheSREscripts.

– SMSPROG:

– SMSUSER:
theuserof theSMSserver.

sitespeci�c

– SCHOST:
nameof supercomputerhost:ONSC

– SCLOG:
pathof thedirectoryfor thelog �les on SCHOST.

– SMSbinaries1 :
pathof thedirectoryfor smsbinaries�les on SCHOST. Thesmsbinariesareexecutable�les,
they sendthestatusof therunningtaskon theSCHOSTto theSMSserver.

– SCQUEUE:
typeof queueonSCHOST(if applicable).

– WSHOST:
nameof auxiliaryhost:ONWS

– WSLOG:
pathof thedirectoryfor log�les onWSHOST.

– SMSbinaries2 :
pathof thedirectoryfor thesmsbinaries�les on WSHOST. Thesmsbinariesareexecutable
�les, they sendthestatusof therunningtaskon theWSHOSTto theSMSserver.

– WSQUEUE:
typeof queueonWSHOST(if applicable).

make install

– compile path :
ONCOMPILE: compilepath: Directory wherethe executablesare storedon the compile-
server

– compile server :
ONCOMPILE:compileserver: Nodenameof thecompile-server.

– utildir :
ONCOMPILE:util directorynamewherethecompilingandrunningscriptsfor thescripting
level arelocated.

– home:
ONSC:Permanent�le systemfor thescriptson thecomputinghost.
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– data :
ONSC:Rootdirectoryof theshorttermdataserver. Model inputandoutputreadfrom there.

– work :
ONSC:Rootdirectoryfor thetemporaryworkingdirectory.

– archive :
ONSC:Rootdirectoryof thelong termoutputdataarchive.

– archive in :
ONSC:Rootdirectoryof thelong terminputdataarchive.

con�gure

– LIBHOST:
nameof compilinghost:ONCOMPILE

– LIBQUEUE:
typeof queueonLIBHOST.

– LIBLOG:
pathto thedirectoryfor thelog�les onLIBHOST.

– SMSbinaries3 :

� SMSparameters
system, submit
The XML default �les setup thevariables,which areneededto executethePRISMsystem.The
variablesarethenusedin theSMSscripts(seehttp://prism.enes.org/Portal/Documentation/wp4/sms/).
theparametersde�ned in thatcategory arelistedbelow:
system

– ACCOUNT:
billing unitsaccount.Thevalueof this parameteris enforced.

– USER:
nameof thesuperuserrunningthesms.Thevalueof thisparameteris enforced.

– OWNER:
nameof theownerof experiment.Thevalueof thisparameteris enforced.

– GROUP:
nameof thegroup.Thevalueof thisparameteris enforced.

– EXPVER:
nameof theexperiment.Thevalueof thisparameteris enforced.

– CYCLE:
releaseversion.Thevalueof thisparameteris enforced.

– CLASS:
nameof archive class.Thevalueof this parameteris enforced.

– NOW:
dateof submission.Thevalueof thisparameteris enforced.

submit

– OPTIONLIST :
list of scriptoptionsde�ned by alphabeticalletters.Thelettersareseparatedby /.

– OPTIONLOCATION:
list of XML default �les wheretheOPTIONVALUES arelocated.Thenamesareseparated
by /.

– OPTIONVALUES:
list of variablesnames.Thenamesareseparatedby /.
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– SCRIPTNAME:
nameof executablescriptstartedwhentheusercreatesandsubmitsanexperiment.

– SMSNAME:
smsserver name.

– DISALLOWED:
Disallowedtypesto besubmittedwith currenttype(if applicable).

� Miscellaneousparameters
Description, general, environmentvari ables , unixcommands
Description
This XML default �le containsall thevariablescontrolling,which taskswill beprocessedduring
thecoupledexperiment.Theuserchoosethetasksthey wantnavigatingthroughverticalmenus.

– cplmod :
coupledexperimentname.

– cvsextraction :
CVS extractionyes/no

– COMPILEMODE:
compilingyes/no,if compilingwantedor not.

– RUNMODE:
runningyes/no,if runningwantedor not.

– postprocessing :
postprocessingyes/no.Currentlyonly possiblewith ECHOcoupledexperiment.

– archiving job :
archiving yes/no.Currentlyonly possiblewith ECHOcoupledexperiment.

– visualization :
visualisationyes/no.Currentlyonly possiblewith ECHOcoupledexperiment.

general

– Standardto all runningtaskexceptfor Toyclim experiment:
� expid :

experiment-id.
� caltype :

calendartype:No leapyear/Gregorian/own.
� iniyear :

initial dateof theexperiment:�rst yearYYYY.
� inimonth :

initial dateof theexperiment:�rst monthMM.
� iniday :

initial dateof theexperiment�rst dayDD.
� nyear :

durationof a run: numberof years.
� nmonth :

durationof a run: numberof months.
� nday :

durationof a run: numberof days.
� finalyear :

�nal dateof theexperiment:�nal year.
� finalmonth :

�nal dateof theexperiment:�nal month.
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� finalday :
�nal dateof theexperiment:�nal day.

environmentvariables
This XML default �le containsall theenvironmentvariablesneededfor theMPI siteenvironment. The
variablesareparametersfor thesupercomputer.

unixcommands
ThisXML default �le containsall theunix commandsthatcanbemodi�ed to �t to yourenvironmentand
theconstraintsdueto thedifferencesencounteredin shellsyntax.

How to write xml default �les for prepifs (PC)

The�rst thingnecessaryto do to createanew XML default �le for prepIFSis to cutandpasteinto a new
�le, the following syntax. Those20 lines representtheXML con�g of theXML languagefor example,
whichXML versionis usedto createthoseXML default �le thatcanusedby theGraphicalUserInterface.
In the following examples** is a commentto show that it is necessaryto changethe valueabove it to
createanew XML �le.

<?xml version = "1.0"?>
<?xml-styleshee t href="./namelis t- htm l. xs l" type="text/xsl" ?>
<?cocoon-proces s type="xslt"?>
<?xml-styleshee t type="text/css" href="../nameli st .c ss "? >
<modelnamelist

xmlns:xsi="http: // www. w3. or g/ 2001/XMLSch ema- ins ta nc e"
xmlns:xhtml="htt p: // www.w3. or g/ 1999/ xh tml"
xmlns="http://ww w. ec mwf.i nt /s er vi ces /p re pi fs /"
xsi:schemaLocati on=" ht tp: // www. ec mwf.i nt /s er vic es /p re pi fs/

../NameListSchem a. xs d"
name= "Description">

*** Here it is necessary to change the name
and the desciption of the XML file

<!-- -->
<description><! [C DATA[
Describe your experiment
]]></descriptio n>

<!-- -->
<dependency><![ CDATA[
text
]]></dependency >

<!-- -->
<info><![CDATA[
text
]]></info>

<!-- -->
<!-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -->

Whenthepreviouscommandshavebeenpastedandmodi�ed if necessary, into ablank�le, it is necessary
to de�ne preciselythe �les thatyou aregoingto create.The�rst part that it is necessaryto de�ne is the
declarationof theXML �le itself asdescribedbelow:

<ionamelist>
<type>STRING</ ty pe>
<name>FILEFORMAT</ name>
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<default>Descr ip ti on</d ef ault >

*** Here it is necessary to change the name of the XML file

<label><![CDATA [D es cr ip tio n] ]> </ la bel >

*** Here it is necessary to change the label of the XML file

<description><![ CDATA[ FIL EFORMAT] ]>< /d es cr ip tio n>
<dependency><![C DATA[ any depend ]]></dependency>

<guiattribute key="COMMENT">Desc ri be your experiment</gu ia tt rib ut e>

*** Here it is necessary to change the comment of the XML file

<guiattribute key="FILEOUT"> sms_man</ guiat tr ib ut e>

*** Here it is necessary to change the output of the XML file.
This means the creation of a file containing
the parameters values after the user has created and submitted
the experiment.

<guiattribute key="FORMAT">Shel lF or mat< /gu ia tt ri bute>
<guiattribute key="PRIORITY" >tr ue</ guia ttr ib ut e>
<guiattribute key="VIS">fals e</ guia tt ri but e>
<guiattribute key="WRITE">fa lse </ guia tt rib ut e>

</ionamelist>
<!-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -->

In this example,a setof XML optionswasusedto createan XML �le. Thesamesetof optionscanbe
alsousedto createnew variableswith a differentgraphicscomponent.Below a list of all the options
recognised:

� <type> </type> :

– STRING:
createaStringvalue.

– FORMSTRING:
createastringvaluewith “” automatically.

– SELECTSTRING:
createaverticalmenu.
Only thisvaluecanbeassociatedwith thefollowing guiattributekey:

� <guiattribute key="RANGE"> </guiattribute> :
therangeof valuesfor thatvariable,separatedby /.

� <guiattribute key="RANGELABEL"> </guiattribute >:
the rangeof valuesdisplayedon thescreenalsoseparatedby /. Own is a Specialvalue
andallows theusersown choiceif associatedwith CHANGEABLE.

� <guiattribute key="CHANGEABLE"> </guiattribute >:
associatedwith RANGELABEL and RANGE the userhasthe possibility to enterhis
own choice. The valueof this option is a numberbetween1 andthe maximumnum-
ber of RANGE values,it representsthe positionof the valueown in the RANGE and
RANGELABEL list. ThiscreatesgraphicallyaSTRINGbox.

– FORMSTRINGARRAY:
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createaStringarray

– EMPTYLIST:
createagraphicalarray.

– SELECTSTRINGLIST:
createagraphicaltick box.

– DATE:
createadatevariable.

– STRUCT:
createangraphicalarrayassociatedwith thevaluesde�ned by theDEFAULT valueswich are
otherXML variablesde�ned alsoin thisXML �le.

� <name> </name> :
de�ne thenameof thevariable.
Thelist below arespecialnamesrecognisedby theXML language.

– OPTIONLIST :
list of scriptoptionsde�ned by alphabeticalletters.Thelettersareseparatedby / andeachof
themcharacterisesoneOPTIONLOCATION. The positionof the letter in the OPTIONLIST
list correspondsto thepositionof theOPTIONLOCATIONin its list.

– OPTIONLOCATION: list of XML default �les wheretheOPTIONVALUESarelocated.The
namesareseparatedby /. Thepositionof theOPTIONLOCATIONvaluein thelist corresponds
to thepositionof theOPTIONVALUESin its list.

– OPTIONVALUES:
list of variablesnames.

– FILEFORMAT:
createa �le.

Theuseof othernamescreatessimply avariablewith thatname.
� <default> </default> :

de�ne thedefault valueof thevariable.
� <label> </label> :

de�ne thedescriptionof thevariableanddisplaysit in theprepIFSNamelistArea.
� <description> </description> :

thewebdescriptionof thevariable.
� <dependency> </dependency> :

thewebdependeny of thevariable.
� <guiattribute key="COMMENT"> </guiattribute> :

Thecommentpopsupwhenthecurserhoversover thevariable.
� <guiattribute key="FILEOUT"> </guiattribute> :

thenameof theoutput�le created.Wherethevaluesof thevariableswill bewritten.
� <guiattribute key="FORMAT"> </guiattribute> :

theformatof theouptut�le.

– ShellFormat :
theoutput�le is written in aKornshellformat.
variable=value

– SMSFormat:
theoutput�le is written in aSMSformat.
set variable value

� <guiattribute key="PRIORITY" > </guiattribute >:
� <guiattribute key="VIS"> </guiattribute >:



3.1. DATA AND META DATA IN THE SYSTEM (CL) 23

– true :
thevariableis visibleon theGUI.

– false :
thevariableis not visible.

� <guiattribute key="WRITE"> </guiattribute> :

– true :
write thevalueasavariableinitialisationin theoutput�le .

– false :
thevariableis notwritten to theoutput�le.

� <guiattribute key="STRLEN"> </guiattribute> :
the valueof this XML syntaxis an integer and representsthe maximumcharacterlengthof the
string.

� <guiattribute key="ENFORCE"></g ui at tr ib ute >:

– true :
thevalueis givenby theprepIFSapplication.

– false :
thevalueis not known.

� <guiattribute key="SAVEONLY" >tr ue</ guia ttr ib ut e>

Examplesof variablescreated.
A verticalmenuvariableSELECTSTRINGwith aSTRINGbox.
The usercanactivate the userinput characterisedby the own valueassociatedwith the CHANGEABLE
option.

<ionamelist>
<type>SELECTST RI NG</ typ e>
<name>atmvers< /n ame>
<default>D10</ defa ul t>

<label><![CDATA [a tmos phere model version (used in executable name)]]></label >
<description><![ CDATA[

atmosphere model version (used in executable name)
]]></descriptio n>

<dependency><![C DATA[ any depend ]]>1</dependency >
<guiattribute key="CHANGEABLE">2</ guia ttr ib ut e>

<guiattribute key="RANGE">D1 0/o wn</ guia ttr ib ut e>
<guiattribute key="RANGELABEL"> ve rs io n D10/user version</guiattr ib ut e>

</ionamelist>

A STRINGboxwith adefault value.
Theuserhasthepossibilityto changethisvalue.
Thelengthof theSTRINGis limited at5 characters.Thelengthis de�ned by theoptionSTRLEN.
Theoutputof thevariableis written into a �le FILEOUT. The�le hasaspeci�cFORMAT.

<ionamelist>
<type>STRING</ ty pe>
<name>echamid< /n ame>
<default>65010 </ defa ult >

<label><![CDATA [e ch am user/experiment id (5 characters)]]>< /l abel >
<description><![ CDATA[

echam user/experiment id (5 characters)
]]></descriptio n>
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<dependency><![C DATA[ any depend ]]></dependency>
<guiattribute key="STRLEN">5< /g ui at tr ibu te >

</ionamelist>

3.1.2 SMS Files (PC)

The Supervisor Monitor Scheduler:SMS
Thisapplicationis aschedulerthatenablesusersto runa largenumberof individual taskswith or without
dependenciesbetweeneachother. SMSreceivesthestatusof thetaskscurrentlyrun. Theusercommuni-
catewith SMSthroughdifferentapplications:

� Thecommandanddisplayprogram(CDP)
� Its X-windows equivalent(XCdp)
� Its webbasedversion(WebCDP)

SMS default �les

1. setupsms.kshis executed

Whentheuserhassubmitteda coupledexperimentwith theGUI. It meansthat theuserhasselectedthe
optioncreate,save andsubmitfrom themenuof theGUI.
Firstascriptcalledsetup sms.ksh is run.

� setup sms.ksh :
This script gathersall the necessaryvariablesfrom the userssubmittedcon�guration for the cre-
ation of the SMS tasksthat controlsthe the coupledexperiment. The variablesOPTIONLIST,
OPTIONLOCATION, OPTIONVALUESareset in the XML default �les submit, config-
ure . This is describedin theUSAGE sectionof thescript. Therunningof thescript is de�ned by
a commandline with thenecessaryparametersto managetheexecutionof thecon�gurationsuite.
Thescriptis locatedin thedefault directory:
/var/tmp/prism system/tomcat/ webapps/p re pI FS/b inp at h/ li nux :
Thescriptparametersarethenusedin this �le with thecommandwhile getopt case com-
mand .
For example:
In theprepIFSapplication:

OPTIONLIST: -x/-r/-s/-u/-h/-w/-y/-p/-z

OPTIONLOCATION: /system/submit/sitespecificdirectories/site specif icdirec tories

OPTIONVALUES: EXPVER/CYCLE/SMS\_NAME/SMSUSER/SMSHOME/SMSWROOT
/SCRIPTREPOSITORY/SMS\_PROG/SITE

In theSMS�le:

USAGE1=setup_sms -x expver -r cycle -s smsname [-u smsuser]
[-h smshome] [-w smswroot] [-y scriptrepository]
[-z site] [-p smsprog] -f outfilename ...types...

while getopts x:r:s:f:u:h:w:y:z:p: option
do
case $option in

f) count=$((count+2));file=$OPTARG;;
r) count=$((count+2));cycle=$OPTARG;;
x) count=$((count+2));expver=$OPTARG;;
s) count=$((count+2));smsname=$OPTARG;;
u) count=$((count+2));smsuser=$OPTARG;;
h) count=$((count+2));smshome=$OPTARG;;
w) count=$((count+2));smswroot=$OPTARG;;
y) count=$((count+2));scriptrepository=$OPTARG;;
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z) count=$((count+2));site=$OPTARG;;
p) count=$((count+2));smsprog=$OPTARG;;
esac

done

This scriptalsocreatesa SMSworking directoryde�ned by thePrepIFSvariableSMSWROOTand
copiestheSMS�les from thecentralrepositoryto theSMSworkingdirectory. It enablesthePRISM
systemto have severalusersandallow eachuserto work on their own version,without modifying
thesource�les. It copiesalsothe �le setup sms.ksh andthe �le smssubmit.x.MPI from
wherethey arelocatedto theSMSworkingdirectory. Thedefault pathof thecentralrepository:
/var/tmp/prism system/reposit or y/
SMSworkingdirectory:
SMSWROOT/SMSUSER/ EXPVER

For thatpurposeseveralfunctionsarealsode�ned in this �le:

– PREPIFSGETDIR() :
to copy all �les from onedirectoryto anotherdirectorylocally or remotely.

– PREPIFSGETFILE( ) :
to copy one�le from onedirectoryto anotherdirectorylocally or remotely.

– CVSGETDIR() :
to geta CVSpackagecontainingtheSMS�les from theCVS repositoryto a localdirectory.

This scriptalsode�nes theSMScon�gurationsuitethatcontrolsthedefault setupandthedefault
canceltasks.Thenameof thesuiteis thevalueof theprepIFSvariableSMSUSER. Thesetuptask
createsandrunsanew suitedependingontheparametervaluesthattheuserhassetwith theprepIFS
application.This new suitecharacterises,what type of coupledexperimenttheuserhaschoosen.
Below is astandardexampleof asuitede�nition:

suite suitename
family familyname
edit variablename variablevalue
edit variablename variablevalue

`` ``
`` ``

task taskname
task taskname
endfamily
endsuite

Thelist below shows thevariablesnecessaryto bede�ned in thecon�guring suiteto betransfered
andusedin thecoupledexperimentsuite:

– smsuser :

– SMSHOME:
this variablerepresentsthepathof theSMShome.This variablecorrespondsto thePrepIFS
variableSMSHOMEfrom theXML �le sitespecificdire ct or ie s.

– SMSHOST:
this variablerepresentswheretheSMSis run. This variablecorrespondsto thePrepIFSvari-
ableSMSNAMEfrom theXML �le submit .

– SMSOUT:
this variablerepresentsthe locationwherethe log �le for the SMS tasksarelocatedon the
SMSserver. Fromthis locationtheGUI canreadtheoutput�le andthejob script.

– SMSINCLUDE:
thisvariablerepresentstheSMSworkingdirectoryfor theheader�les.
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– SMSFILES:
thisvariablerepresentstheSMSworkingdirectoryfor the.sms�les.

– SMSHOSTFILE:

– SMSTRIES:
this variablerepresentsthe maximumnumberof trial automaticallyexecutedto submit the
SMStaskbeforereportinga failure.

– SMSCMD:
this variableis the command,which submitsthe SMS con�guring suite. This commandis
associatedwith the parametersnecessaryto submitthe con�guring suite. Thoseparameters
arethename,thepathof thesubmitscriptandSMSJOBWSHOSTUSERSMSNODE.

– LOGDIR:
thepathwherethelog �les for theSMSsetuptaskarelocatedon theSMSserver.

– USER:

– OWNER:

– submitpath :
thisvariablerepresentsthepathwherethesubmitscriptis located.

– smsbinariespath :
thisvariablerepresentsthepathwheretheSMSbinariesarelocatedontheSMSserver for the
con�guring suite.

– site :
thisvariablerepresentsthenameof thePRISMsite.Thisvariablecorrespondsto thePrepIFS
variableSITE from theXML �le sitespecificdi re cto ri es .

– EXPVER:

– REPOSITORY:
this variablerepresentsthe pathof the centralrepository. This variablecorrespondsto the
PrepIFSvariableSCRIPTREPOSITORY from the XML �le sitespecificdi rec to -
ries .

– SERVER:

Therearethreetypesof �les usedby theSMSapplicationin thecreationof tasks,suchasthesetup
andcanceltaskdescribedabovebut alsothetaskscharacterisingaspeci�c coupledexperimentsuite.
Thethreetypesaredescribedbelow:

� Thede�nition �les: .def:
gen.def, gen MPI.def, cvs.def, compileECHO.def , compileIPSL-CM 4. def,
compileMPIOB.de f, compileOPATOY.d ef , compileTOYCLIM.d ef , ECHO.def,
postprocessing. def, archiving.def, visualization.d ef
The�les arelocatedby default in thedirectory:
/var/tmp/prism system/reposit or y/ def
This typeof �le de�neshow theSMSsuitewill berun.
A SMSsetupis de�ned by asuite.A suitecanbede�ned by severalfamilies.
Eachfamiliescontainsoneor moretasks.Onetaskis theexecutionof a job script.

– gen MPI.def used in the file setup :
This �le de�nesa setof functions.Thosefunctionsareusedin the.def �les to select,which
platform theuserwant to submitthecreatedcoupledexperimentsuite. Thesefunctionscan
differ from onesiteto another.

� oncompile :
thesubmissionof thetaskis doneon thecompilingmachine.

� onws:
thesubmissionof thetaskis doneon theusersdesktopcomputer.
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� onsc :
thesubmissionof thetaskis doneon theSuperComputer.

� onlog :
thesubmissionof thetaskis donealsoon theusersdesktopcomputer.

� onsms:
thesubmissionof thetaskis doneon theSMSserver.

Thelist above describesthedifferentwaysto submitanSMStask.

Below thelist of variablesto besetdifferentlyto performthesubmissionof adifferentcoupled
experiment.

� WSHOST(oncompil e, onws, onlog)/SCHOST(o nsc )/ SMSHOST(o ns ms) :
this variablerepresentswherethe SMS coupledexperimentsuite is run. This variable
correspondsto the PrepIFSvariableWSHOST/SCHOST/SMSHOSTfrom the XML �le
sitespecific .

� SMSCMD:
this variableis the command,which submit the SMS coupledexperimentsuite. This
commandis associatedwith the parametersnecessaryto submit the coupledexperi-
mentsuite. Here the name,the pathof the submitscript andthe parametersSMSJOB
WSHOST/SCHOST/SMSHOSTUSERSMSNODE.

� SMSKILL:
thisvariableis thecommand,whichkills thejob processontheHOSTwherethesubmis-
sionhasbeendone.Thiscommandis associatedwith theparametersnecessaryto kill the
process. here the name, the path of the killing script and the parameters
WSHOST/SCHOST/SMSHOSTSMSRID.

� LOGDIR:
the pathwherethe log �les for the SMS tasksfrom the coupledexperimentsuitesare
locatedon theremotemachine.

� smsbinariespath :
this variablerepresentsthe pathwherethe SMS binariesarelocatedon the remotema-
chinefor thecoupledexperimentsuite.

� QUEUE:
thequeuingsystemoption.

– gen.def used in the file setup :
This �le is usedin theSMS�le, which de�nestheSMSsetuptask,calledsetup.sms . It is
possiblewith thesameSMScon�gurationsuiteto startandrun differentcoupledexperiment
suites.This �le de�nesasetof variablesnecessaryto setupthecoupledexperimentcorrectly.
This setof variablesis �rst describedin thesetup sms.ksh and/orin thegen MPI.def
�les. Including those�les, thesetuptasktransmitsthesetof variablesfrom thecon�guring
suiteto thecoupledexperimentsuite. Thosetwo �les setthevariablesin a SMSsyntax:(see
http://prism.enes.org/Portal/Documentation/wp4/sms/)

– cvs.def, postprocessing. def, archiving.def, visualization.d ef
ECHO.def, used in the file setup :
The �les arede�ned by oneor moretasks,andoneor morefamilies. Each�le representsa
particularaction. The useris asked in the GUI what kind of tasksis needed. The valueof
thoseanswersarechecked andif theuserhasansweredpositively, thede�nition �le associ-
atedwith thatactionis addedin theSMSsuite.The�les follow thefollowing standardpattern:

family actionname$MODE LCONFI G
trigger ()
family actionname
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task actionname$MODE LCONFIG
endfamily

endfamily

ThevariableMODELCONFIGis thenameof thecoupledexperiment.Dependingon its value,
thetaskdiffersdependingon,whichcoupledexperimenttheuserwantto run.

– compilecouplede xp eri ment name.de f, used in the file setup :
Thosede�nition �les aredifferentdueto thefact that thecompilingof a coupledexperiment
involves a differentnumberof modelscompilation. Hencea differentnumberof tasksare
de�ned for eachspeci�c coupledexperiment.

� TheSMS�les: .sms:
setup.sms,con�gurelib.sms,buildmodel.sms,getCVS.sms,de�nequeue.sms,getdata.sms,postpro-
cessing.sms,archiving.sms,visualization.sms
The�les arelocatedby default in thedirectory:
/var/tmp/prism system/reposit or y/ fi les
Eachtaskde�ned in theSMS suite,is associatedwith a .sms�le. The list describedabove is the
list of .sms�le for the existing type of tasks,thosestandard�les areindependentof the coupled
experiment.For eachcoupledexperiment,a link existsbetweenthestandard�le andits own .sms
�le.

getdata.sms ——- � getdatamodelnam e. sms
The .sms�les area collectionof header�les. This collectionof header�les performthe taskre-
questedby the.sms�le.
Below thelist of standard.sms�les andadescriptionof thetaskassociatedto it:

– setup.sms :
This �le createsaSMScoupledexperimentsuite.In functionof theparameterssetby theuser
with theGUI.

– getCVS.sms :
This �le enablestheuserto communicatewith theCVS repository. It enablesalsothepossi-
bility to import locally thedatafrom theCVS server.

– configurelib.sm s/ bui ld model. sms:
The�les enablestheuserto compilethenecessarylibrariesandto build themodelsrequested.

– definequeue.sms :
Enablestheuserto de�ne theparametersnecessaryfor thequeuingsystemif thereis one.

– getdata.sms :
Eablestheuserto get theinput data�les andthemodelexecutablesto run a speci�c coupled
experiment.

– postprocessing. sms:
Enablesthe userto postprocessa speci�c coupledexperiment. Currentlyit is only possible
with theECHOcoupledexperiment.

– archiving.sms :
Enablestheuserto archive a speci�c coupledexperiment.Currentlyit is only possiblewith
theECHOcoupledexperiment.

– visualization.s ms:
Enablestheuserto visualisea speci�c coupledexperiment.Currentlyit is only possiblewith
theECHOcoupledexperiment.

� Theheader�les: .h:
setup, Sms systeminit.h, Sms initsmsvar.h, initsmsvar.h, Sms submit.h,
Sms submit MPI.h, rcp.h, trap1.h, endt.h, SMSGuispecif libs.h, Guis-
pecif all.h config preprocessing.h , config timecontrol.h,
config commands cs.h, Sms calendar.h
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The�les arelocatedby default in thedirectory:
/var/tmp/prism system/reposit or y/ in clu de
Theheader�les representscripts.Mostof theheader�les follows theSCEandSREorganisation.
It wasdesignedin this way to enabletheGUI to usethesamesetof scriptsfor a speci�c coupled
experimentastheonesusedat thescriptinglevel (without GUI). This designminimisesthemain-
tenancewhentheSCEandSREaremodi�ed at thescriptinglevel.
The restof theheader�les arenecessary, only for theSMS taskandnot by thescriptinglevel, to
run a coupledexperiment.The �les differ from the scriptsde�ned in the SCEandSREandthey
follow thestandardnamingconventionbelow:

Following theSREandSCE:headerfilename .h
Adaptedfor SMS:Sms/SMSheaderfilename .h

– rcp.h :
Several functionsarede�ned in this SMS�le. Amongthem,thefunctionsalreadyde�ned in
the�le setup sms.ksh . Thosefunctionsarede�ned againin thecoupledexperimentsuite
to beusedin thecoupledexperimentsuites:

� DODSPUT():
To putaDODSpackagein theDODSserver.

� DODSGET():
To geta DODSpackagefrom theDODSserver.

� CVSPUTFILE() :
To putone�le in theCVSserver.

� CVSGETFILE() :
To getone�le from theCVSserver.

� CVSGETDIR() :
T getadirectoryfrom theCVSserver.

� CVSGETDIRSPECIAL( ) :
To geta speci�c directoryfrom theCVS server. This directoryis sitedependent.

� PREPIFSGETDIR() :
To geta PrepIFSdirectory.

– Sms submit MPI.h :
This �le is necessaryto transferthelog �le from oneremotemachineto theSMSserver. The
transferis only necessaryon a remotemachinethatis usingaqueuingsystem.Two functions
arede�ned in this �le:

� SMSRCP():
This functionsetthevariablesneededto transferthe log �le. It is alsocheckingthesize
of thelog �le andcut thelog �le into two smallerlog�les, if the�le is toobig.

� out :
Thelocationwherethelog �les aresavedon theremotemachine.

� outfile :
Thelocationwherethelog �les aretransfered.

� TRANSFERLOG():
This function tranfersthe log �le from one remotemachineto the SMS server. This
functionis usedinsidethepreviousSMSRCP.

– trap1.h :
Severalfunctionsarede�ned in this header�le. Thefunctionsarenecessaryto checkthatthe
SMStaskdoescorrectlywhatit is asked.

� ERROR():
This functionis usedto displayanerrormessage,if theSMStaskis notrunningcorrectly.
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It usesalsothesmsbinariessmsabort to updategraphicallythestatusof thetask.It also
usesthefunctionSMSRCPde�ned in the�le Sms submit MPI.h to transfertheerror
�le.

� SMSSTOP():
This function is usedto stoptherun of theSMStask. It alsousesthefunctionSMSRCP
de�ned in the�le Sms submit MPI.h to tranfertheerror�le .

– endt.h :
This �le is usedto endthe job scriptof the taskif the taskhasrun succesfully. It usesalso
thesmsbinariessmscomplete to updategraphicallythestatusof the task. It alsousesthe
functionSMSRCPde�ned in the�le Sms submit MPI.h to tranferthelog�le.

– initsmsvar.h/Sm s initsmsvar.h :
Usedfor exporting all the variablesde�ned in the con�gured SMS suiteandin the coupled
experimentsuiterespectively. By doingso,theSMSvariablesbecomeshellvariablesandcan
beusedin thescript.

– Sms guispecif.h, Sms print par.h, Sms sitespecific mod.h,
Sms cppflags.h, SMSlibraries.h, Sms add cond.h,
Sms sitespecific libs.h, Sms complete setup.h :
These�les areimportantfor thedesignof the header�les. Insidethe �les areincludeddif-
ferentheader�les dependingon the tasknamecurrentlyrun. Theheader�les canbemodel
dependent,and/orplatformdependent.It enhancesthegenericaspectof theheader�les, cre-
atinga template�le usedasa link to createmodeldependent.sms�les.
The�les follow asimilar patternastheonedescribedbelow:

if [ \%TASK\% = taskname ] ; then
%include <headerfilenam e>

elif [ \%TASK\% = taskname ] ; then
%include <headerfilename >
fi

– setup used in the setup.sms file :
This scriptcopiestwo SMS�les gen.def, gen $site.def from thecentralrepository
to theSMSincludeworking directory. It alsosetsup variablesnecessaryto run thecoupled
experimentsuitecreated.Thedescriptionof thevariableswasdonein thedocumentationfor
the�le setup sms.ksh so:
Thelist below representsthevariablesnotde�ned previously but usedin thespeci�c coupled
experimentsuite:

� MODELCONFIG:
This variablerepresentsthenameof thecoupledexperiment.This variablecorresponds
to thePrepIFSvariablecplmod from theXML �le Description .

� NUM:
This variableplaystheroleof acounter. Thecounterhasamaximumvalueandit counts
thenumberof iterationsalreadyprocessed.It is usedto calculatethenumberof chunks
to run for acoupledexperiment.Thecounteris usedwith theSMScommandrepeat .

Thenthis �le collectsthevaluesinheritedfrom the list of variablesincludedin theXML �le
Description . A testis madeto checkif thevaluesof thevariablesarenegativeor positive.
If the valuesarepositive, it meansthat the userrequiresa speci�c action to be performed.
Eachactionis associatedwith a .def �les characterisingit. If thevalueis positive the.def �le
is pastedinto the�le playingthesuite.

� smssubmit.x.$si te :
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This �le is locatedby default in thedirectory:
/var/tmp/prism system/tomcat/ webapps/p re pI FS/b inp at h/ li nux
This �le enablesa submissionof the taskindependentof theplatformwhereit is submitted.This
designenhancethegenericaspectof thesystem.This �le is runby theSMSvariableSMSCMD. This
�le is run with 4 initial parametersSMSJOBWSHOST/SCHOST/SMSHOST USERSMSNODE
de�ned in the �le setup sms.ksh andin the �le gen MPI.def . In this �le, thevariablesare
de�ned asfollows:

– FILE : de�nesthevariableSMSJOB

– CMDHOST/SUBMITHOST: de�nesthevariableWSHOST/SCHOST/SMSHOST

– MAIN: de�nesthevariableUSER

– LOCAL: de�nesthevariableSMSNODE

Thenthis �le teststhevalueof thevariableCMDHOST/SUBMITHOSTandthevariableLOCAL. If
thevalueof thetwo variablesaredifferent,it meansthattheuserwantsto submita taskonaremote
platformthantheSMSserver, if they arenotdifferentit meansthattheuserwantsto submiton the
samemachine.If thevaluesaredifferent,it meansthattheuserwantsto submitona differentplat-
form thantheSMSserver. Thena testis processedto seeif thereis aqueuingsystemon theremote
machine.Thetestis donewith thevariablevar , which dependson theresultof thefunctionqs-
tat . If thetestis positive thejob scriptrepresentedby thevariableFILE is submittedthroughssh
with abatchjob, if thetestis negative thejobscriptis submittedthroughsshwith aqsubcommand.
In thecaseof a qsubcommandthroughanssh,the log �le of thesmstaskis saved on theremote
machinethentransfered,with thefunctionTRANSFERLOG()in the�le Sms submit MPI.h , to
theSMSserver to have thepossibilityto visualiseit with theGUI.
Below is aschematicview of thesubmission�le:

if [ "$LOCAL" != "$SUBMITHOST" ] ; then
ssh ${SUBMITHOST} qstat >/dev/null;var= $?;e ch o $var
if (($var > 0)) then

ssh ${SUBMITHOST} ksh < $FILE 1>/dev/null 2>$SMSJOBOUT
else

ssh ${SUBMITHOST} qsub < $FILE 1>/dev/null 2>$SMSJOBOUT
fi

else
qstat >/dev/null;var =$?; ec ho $var
if (($var > 0)) then

$FILE 1>$SMSJOBOUT2>&1
else

qsub < $FILE | grep -i submitted && exit 0
fi

fi

How to write a SMSsuite (PC)

� Creationof a suite:
syntaxto createa suitecontainingacertainnumberof familiesandacertainnumberof tasks:

suitename
familyname

taskname
taskname

endfamily
familyname
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PMIOD.XSD

PMIOD.XML

SMIOC.XML

Figure3.2: XML trees

taskname
endfamily

endsuite
� Initialisationof variablesin thesuite: syntaxto declareavariablein theSMSsuite:

edit variablenamevariablevalue

syntaxto useaSMSvariablein thetask:
%SMSVARIABLE%

� Creationof a .sms�le:
syntaxto includeheader�les int he.sms�le:

%include ���������	��
���
������������ �

3.1.3 PMIODs and OASIS4support (CL)

TheOASIS-4couplingcon�guration �les; thePMIOD, SMIOC,AD andSCCde�ne thecoupledmodel
environment(PMIOD andAD) anda speci�c coupledmodelexperiment(SMIOC andSCC).They have
beendescribedin detailhere(? ). Thecon�gurationknowledgeexistson threelevels,ascanbeseenin
�gure 3.2.The�rst level is thetreedescribingall possiblecombinationsof con�gurationdata.Thesecond
level treedescribesa particularmodelspossiblecombinationof level one. Thethird level treedescribes
aparticularmodelspeci�c con�gurationof thelevel two treefor anactualcoupledmodelrun. Seetable3.1
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Level Filename Type

1, All couplerpossibilities PMIOD XSD Schema�le.
2, A particularmodelspossibilities PMIOD XML �le.
3, A speci�c modelruncon�guration SMIOC XML �le.

Table 3.1: Meta�les for theOASIS-4coupler

XML Specification

RULES
ANNOTATIONS

GUI HELPPMIOD

CONSISTENCYDOCUMENTATION

Figure3.3: XML parts

3.1.4 Objectives

Theobjective wasto extendprepIFSwith amodulefor con�guring OASIS-4.Thatmeantto visualisethe
PMIOD XML �les andto integratewith prepIFS.ThedifferencebetweentheprepIFSandPMIOD XML
contentmodelsis thattheprepIFS�les do not describehierarchicalcontentbut arelists of con�guration
elementsto bepresentedin differentways. Thereis no conceptof hierarchicalcontext within oneXML
�le exceptthat individual elementscanbeusedwith theSTRUCT elementto groupthem. ThePMIOD
�les describeadeephierarchyof elementswhereoftenwholesubtreescanbeoptionalandtheir presence
dependenton thecontext. If we could take advantageof theprepIFSXML �les for operationalcontent
andthePMIOD XML �les for thescienti�c contentthecombinationshouldmake it possibleto coververy
largecon�gurations,see�gure 3.1.

3.1.5 Design

An XML �le andschemaarenot by themselvesdescriptive enoughto enablethemto be useddirectly
for building a GUI. The schemade�nes the allowed typesand occuranceof elementsand also which
combinationsareallowed but saysnothingaboutwhich elementsshouldbe editable.The designof the
PMIOD would needto guidetheGUI to presenttheXML structurevisually to theuserwhile not being
too muchof a burdenon userswithout a GUI or makingthePMIOD (too) dif�cult to readfor humans.I
will now go on to discussthedesignissuesandthechoicesthatweremade.

One for all

Could onesingleXML schemabe usedfor describingall models?Having a differentspeci�cation for
eachmodelmeansthat extra informationcouldbe introducedor thatchoicescould be eliminatedwhen
not appropriatefor that model. A generalspeci�cationwasmuchmoredif�cult to createbut involved
muchlessmaintainenceover time asonly oneschemaneedsto besupported.We choseoneschemafor
all �les.
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Documentationand annotations

Oneof thestrengthsof theprepIFSXML �les is thatthey allow for documentationof thepurposeof each
groupof variablesandeachvariableindividually. Thestrengthof thismodelis thatthedocumentationcan
be automaticallypresentedtogetherwith the datavaluesby the useof XSL translation/formatters. The
documentationwill not go out of dateandwill be transportedautomaticallybetweendifferentreleases.
The weakpointsare that badly formatteddocumentationcanpossiblybreakoperationalprocessingof
the XML �le by otherprogramsunlessvalidationof the �le andotherdocumenthandlersis doneafter
eachupdate.Anotherconcernis thatthe�le canquickly becomelargeanddif�cult to read.ThePMIOD
containsinformationaboutthe model owner in the codenode. As someof this information is highly
transientover time,suchascontactdetails,it raisesthequestionof thecodenode's usefullnessover time.
Therestof thePMIOD doesnot containprovision for annotationsor documentationof thevariablesand
in comparisonwith the prepIFS�les it is easyto seewhy: A PMIOD �le containsa 100 timesmore
nodesandthereadabilityandprocessingof these�les would becomedif�cult if documentationwasalso
included.

All things in oneplace

Onecanthink of theXML speci�cationasaknowledgerepositorycontainingmany differentpartsascan
beseenin �gure 3.3. You would like to have asmuchknowledgeaspossiblein oneplacesothatyou do
notneedto searchin different�les to �nd information.Theanalogywith adatabaseis there.However, in
thedatabaseyouwouldnotputall informationin thesametable.As mentionedabovewedecidedto gofor
differenttables,one�le for thecoupler/modeldataandadifferentfor thedocumentationetc.Thegeneral
con�ict situationis that with morecomplexity beingintroducedinto thespeci�cation�les themorewe
have to “divide to conquer”andfragmentationis theresult. Maybethis fragmentationis bestdealtwith
by usinga databasefor storingtheXML content.Therearesomeambitiousandcomplex speci�cations
in progressin thecommunityandit is importantthattogetherwith thespeci�cationsprovide thetoolsfor
working with themthataddressestheseissues.It is not until you try andmake or usethe tools thatyou
reallyunderstandtheimplicationsof yourdesignchoices.

Styleand structure

ThePMIOD hasaverticalstructure.By this wemeanastructurewith adeepnestingof elements
<target_transformation>

<statistics>fld_integral</statistics>
<debug_mode>false</debug_mode>

</target_transformation>

insteadof
<target_transformation statistics='fld_integral' debug_mode='false' />

Attributesaretheretodescribesomepropertyof theelementandareNOT editablein theGUI or otherwise.
The ideais to not having to implementa an editing interfaceto the attributes. Froma processingpoint
of view a horizontaldesignis moreef�cient but loosensthestructure.Child elementsareintroducedto
describesomeoption/feature/property asneededandenhancesthe feeling of context throughstructure.
We believe we have a reasonabledepth.As many attributesaspossiblearesetin theschemato make the
XML �le easyon theeye.

Dri ving the GUI

Intr oduction

TheGUI metadatais containedin the four �les listed in table3.2. Theschema�les de�ne the rulesfor
theXML �les regardingthestructureandcontent.TheXML �les have contentaccordingto therulesin



3.1. DATA AND META DATA IN THE SYSTEM (CL) 35

Content Filename Type IO

De�nes structure,typeandsemantics PMIOD.XSD Schema�le I
De�nes thevalid contentfor amodel PMIOD.XML XML �le I
De�nes aspeci�c modelruncon�guration SMIOC.XML XML �le O
De�nes structure,typeandsemantics SMIOC.XSD Schema�le I

Table 3.2: Meta�les

theschema�les. Threeof the �les supportthecon�gurationandareinput �les andtheSMIOC.XML is
theoutputandresultof theuserschanges.The �gure 3.1 shows an overview including these�les. The
GUI createsthecon�guration interfaceby analysingthethreeinput �les andclassifyingthe information
accordingto anumberof rules.Eachof theseruleswill bedescribedin thefollowing presentation.

Construction of the interface

TheGUI supportscon�gurationin 2 ways:

1. Changingvaluesin tex�elds (or otherwidgets).

2. Changingvaluesby selectingdifferentbranchesin thetree.

Theright handpanein �gure 3.11shows only the �rst typeof changesandthe left handtreehasmenus
thatallows for selectionof subtrees.

Sincethenumberof nodesdescribedby theschemaPMIOD.XSDis large(approx10000)andthestructure
canat timesbedeepwe needto hidea lot of informationfrom theuser. This is accomplishedby having
theright handpaneshowing only theeditablenodes.Thereis no informationin theschemaspeci�cation
if anodeis editableor notsowehave to provide thisourselves.Themethodchosenis to wrapall editable
nodeswith a GUI nodethat containsall the necessaryinformationneededby the GUI asshown below
(from thePMIOD.XML):

<exchange_date>
<period>

<hour >
<configurable>

<default>12</default>
<actual>16</actual>
<label>Surface net downward longwave flux (over land): frequency of exchange (hours)</label>

</configurable>
</hour>

</period>
</exchange_date>

Themeaningof this is thatthereis anodenamedhourwith thevalue16andadefaultof 12. It is presented
with thelabel“Surface..” to theuser. Thecon�gurablenodecancontaininformationfor theGUI thattells
it how to displaythevalueor show thevalueselectablefrom a range(not shown here,seetheschemain
(? )

Onoutputto theSMIOC.XML thecon�gurablenodeis stripped:
<exchange_date>

<period>
<hour >16</hour>

</period>
</exchange_date>

The GUI performsan initial scanningof the PMIOD.XML andbuilds the right handpanefrom these
nodes.Thenodesareonly shown in their context. This meansthatfor a nodeto beeditableit mustbein
theselectedsubtreeon left sidepane.Selectingtherootnodewill show all editablenodes.

Theleft handsidetreecontainsmenuson all nodeswhichallows theuserto manipulatethetreestructure
below the node. Typically it allows for selection/deletion/addition of nodes.The schema�les contains
informationonwhichnodecanoccurwhereandhow many timesin thetreestructure(from PMIOD.XSD)
:
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Attrib ute name Meaning to GUI

branchrequiredas is Subtreenoteditable.
noderequiredas is Nodenoteditable.
requiredbut changeable Nodecannotbedeletedbut maybeedited.
clone-able GUI needsto allow for copiesof thenodeto beinserted.

Table 3.3: GUI attributehints

Figure3.4: GUI presentationof gridfamily

<xs:element name='gridfamily'>
<xs:complexType>

<xs:sequence>
<xs:element ref='grid' maxOccurs='unbounded'/>

</xs:sequence>
<xs:attribute name='local_name' use='required'/>
<xs:attribute name='node_required_as_is' fixed='true' use='optional'/>

</xs:complexType>
</xs:element>

This saysthat thereis an elementgridfamily with a subelementgrid. Therecanbe any numberof grid
elementbut at leastone.Thereis anattributelocal namethatgivesthenameof thegrid usedin themodel.
Theattributenoderequired as is is partof theGUI directiveslistedin table3.3:

Thesedirectivesneedsto beinsertedin thenodesto assisttheGUI in producingthebehaviour we want.
Thedeclarationof thegrid lookslike this in thePMIOD.XML �le:

<gridfamily local_name='GAUSSIAN'>
<grid local_name='AT42' >

<...>
</grid>

<grid local_name='AT63' >
<...>

</grid>
</gridfamily>

Thepresentationof thestructureis shown in �gure 3.4

Thuswe canseethat thePMIOD.XML de�nes thea list of alternatives,i.e. theAT42andAT63, andthe
schema,PMIOD.XSD,allows for morethan1 alternative to bepresent.Lookingat theGUI �gure 3.4we
seethattheuseris presentedwith achoiceof eitherAT42ORAT63. How cantheGUI know thatthis is a
choicesituationandnota list of possibilities?Theanswerlies in theSMIOC.XSDspeci�cation.Initially
theaim wasthat thePMIOD.XML andtheSMIOC.XML shouldsharethesameschemato make it easy
to maintain.Thesituationshown herewastheonesituationthatcouldnot bedescribedby oneschema:
Allow for a list alternatives on input and requireonly one to be chosenon output. The SMIOC.XSD
schemalooksasfollows:

<xs:element name='gridfamily'>
<xs:complexType>

<xs:sequence>
<xs:element ref='grid' />
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</xs:sequence>
<xs:attribute name='local_name' use='required'/>
<xs:attribute name='node_required_as_is' fixed='true' use='optional'/>

</xs:complexType>
</xs:element>

As canbe seenthe MaxOccurs keyword is not presentin this speci�cationandthis indicatesthat there
mustbeonegrid nodeonly. TusthePMIOD.xsdandtheSMIOC.xsdarenot identicalbut verysimilar.The
differencesbeingthe describedcontrol of outputnodesandthat the SMIOC.xsddoesnot allow for the
GUI information,see3.1.12.

ThePMIOD.xml de�nesa hiearachicaltreestructureandthePMIOD.xsdde�nestherulesfor theopera-
tionsallowedon eachnodein thetree.TheGUI recognisesa numberof patternsoccuringin thePMIOD
input �les. Thesepatterns,which we call rules,enablestheGUI to createmenusfor eachnodewith the
allowed operationson the nodesuchasremoval of thenodeor insertionof a new node. Theprocessis
describedasfollows:

1. AnalysethePMIOD.XSDschemafor all possibilities

2. ReadthePMIOD.XML �le for thismodel's possibilities

3. Insertthechoicesfrom theuser's savedcon�guration

4. AnalysethedifferencesbetweenthePMIOD.XSDandSMIOC.XSDschema

5. Build all menusfrom thetreeconstructedin theprevioussteps

FromhereI will describeeachruleusedin theabove process.

Rule number 1

The SMIOC.XSD allows X number of nodes and the PMIOD.XML has one node

An exampleof thissituationis origin, PMIOD.XML:
<input>

<..>
<origin transi_in_name='ATTEMPER_in1'>

<corresp_transi_out_name>
<configurable_string>

<default>ATTEMPER</default>
<actual>ATTEMPER</actual>
<label>Surface temperature: variable name of the input</label>

</configurable_string>
</corresp_transi_out_name>
<..>

</origin>
]>

SMIOC.XSD:
<xs:element name='input'>

<xs:complexType>
<xs:sequence>

<..>
<xs:element ref='origin' minOccurs='0' maxOccurs='unbounded'/>
<..>

</xs:sequence>
</xs:complexType>

</xs:element>

TheGUI operationsallows for theorigin nodeto bedeletedor added,see�gure 3.5.

Rule number 2

The SMIOC.XSD allows X number of nodes and the PMIOD.XML has more than 1 node

An exampleof thissituationis statistics, PMIOD.XML:
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Figure3.5: Rule1 situation.TheGUI allows for theorigin nodeto bedeletedor added

Figure3.6: Rule2 situation.TheGUI allows for all, any or noneof thenodesin thePMIOD.xml to bepresent

<source_transformation>
<source_time_operation>

average
</source_time_operation>
<statistics>fld_minimum</statistics>
<statistics>fld_maximum</statistics>
<statistics>fld_integral</statistics>

</source_transformation>

SMIOC.XSD
<xs:element name='source_transformation'>

<xs:complexType>
<xs:sequence>

<xs:element ref='source_time_operation' minOccurs='0' maxOccurs='1'/>
<xs:element ref='statistics' minOccurs='0' maxOccurs='unbounded'/>
<xs:element ref='source_local_transformation' minOccurs='0' maxOccurs='1'/>

</xs:sequence>
</xs:complexType>

</xs:element>

TheGUI operationsallows for all, any or noneof thenodesin thePMIOD.xml to bepresent,see�gure
3.6

Rule number 3

The SMIOC.XSD allows 1 node and the PMIOD.XML has more than 1 node

An exampleof thissituationis thepreviouslyshown gridfamilyexample,�gure 3.4.



3.1. DATA AND META DATA IN THE SYSTEM (CL) 39

Figure3.7: Rulenumber4:enumerationsituation.Choiceof oneof thelistedvaluesfrom theSMIOC only.

Rule number 4: “enumeration”

The SMIOC.XSD has an enumerated list of choices.

An exampleof thissituationis format, PMIOD.XML:
<format>mpp_netcdf</format>

SMIOC.XSD
<xs:element name='format' >

<xs:simpleType>
<xs:restriction base='xs:NMTOKEN'>

<xs:enumeration value='mpp_ascii'/>
<xs:enumeration value='mpp_ieee32'/>
<xs:enumeration value='mpp_native'/>
<xs:enumeration value='mpp_netcdf'/>

</xs:restriction>
</xs:simpleType>

</xs:element>

TheGUI operationsallows for achoiceof oneof thelistedvaluesfrom theSMIOConly. See�gure 3.7

Rule number 5: “choice”

The SMIOC.XSD speci�es a choice between nodes

An exampleof thissituationis the�le andcomponentfrom SMIOC.XSD
<xs:element name='origin'>

<xs:complexType>
<xs:sequence>

<xs:element ref='corresp_transi_out_name'/>
<xs:choice>

<xs:element ref='file'/>
<xs:element ref='component_name'/>

</xs:choice>
<...>

</xs:sequence>
<...>

</xs:complexType>
</xs:element>

TheGUI operationsallows for a choiceof oneof thenodes�le or componentfrom theSMIOConly. See
�gure 3.8where�le is thechosennode.

Thedesignusingcon�gurablenodesandpatternsfor themenugenerationis generalpurposeandcanbe
usedwith any XML �le andwe hopethatthis designwill beableto grow with thecon�gurationneedsof
thecoupler/models.

3.1.6 Constraints

TheW3C Schemaspeci�cationis comprehensive andcomplex. Working within theprojecttime it was
not possibleto implementall featuresof thespeci�cation. We have decidedto only supportthefeatures
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Figure3.8: Rulenumber5: choicesituation.A choiceof oneof thenodes�le or componentfrom theSMIOConly.

XML Data types

xs ENTITIES xs ENTITY xs ID xs IDREF
xs IDREFS xs NCName xs NMTOKEN xs NMTOKENS
xs NOTATION xs Name xs QName xs anySimpleType
xs anyURI xs base64Binary xs boolean xs byte
xs date xs dateTime xs decimal xs double
xs duration xs �oat xs gDay xs gMonth
xs gMonthDay xs gYear xs gYearMonth xs hexBinary
xs int xs integer xs language xs long
xs negativeInteger xs nonNegativeInteger xs nonPositiveInteger xs normalizedString
xs positiveInteger xs short xs string xs time
xs token xs unsignedByte xs unsignedInt xs unsignedLong
xs unsignedShort

Table 3.4: SupportedXML Datatypes

thatwerenecessaryto describethePMIOD. It is alsoof interestnot to make thePMIOD toocomplicated
asit will have to beunderstoodby themodeldevelopersto allow themto describetheirmodel.

3.1.7 Limitations

Mostof thedatatypesaresupportedasacon�gurablefor text-�elds whereappropriate:

Supportedin thiscontext meansthatthereexistscodeto checkthattheinputconformsto thespeci�cation.
This checkis handledby theApache/Xerxescodesthereis no point in duplicatingalreadyexisting code.
Futuredevelopmentshouldseea testsuitefor thesetypes.

Thefollowing schemafeaturesareunsupportedanduntested:
� Facets;lengthetc,xs:pattern,totalDigitsetc.
� xs:union,xs:list,xs:all
� XPathbasedselection
� Keysandkeyreferences
� xs:documentation,xs:appinfo,xs:annotation

This doesof coursenot meanthatyou cannotusethemin your XML document,it only meansmenusor
con�gurablemight not becorrectlygeneratedwherethesefeaturesareused.This is not a problemif the
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nodesarenot in aneditablesection.

The featurethat will be implementedin the next versionsis facetsas this can be very convenient in
describinginputdata.

3.1.8 Checking

TheprepIFScheckingfeature?? which allows you to write rulesthat teststhecon�gurationvalidity has
notbeenimplementedyet for thePMIODs.A designchoiceneedsto bemadewhetherto try andintegrate
theXML datainto theexistingprepIFSlanguageor to useadifferenttechnique.Theproblemlies in inter
operabilitywhenmakingbothenvironmentscrossrefererenceeachother. This featurewill bedeveloped
in thefuture.

3.1.9 Performance

Java programstend to be slow andhave large memoryfootprints. The last coupleof yearshave seen
goodprogresstowardsleanerandfasterJVMsandthelatertheJVM usedthebettertheGUI performance
will be. The aim of the initial implementationof the GUI it to provide the correctfunctionality. Some
observationson ef�ciency canbemadeon two partsof theprogram:Theanalysisof theschemaandthe
creationof the typical 5000nodesandtheir menusandassociatedinfo. The analysisof the schemais
not a problemin thec/sversionastheserver will do this only once.In thestandaloneclient versionthis
analysisneedsto becachedandversioned with the input �les. We hopeto be ableto introducethis as
soonaspossible.

3.1.10 GUI functionality

TheGUI consistsof two window panes:

1. Navigationtree
Theleft handpanewith its icons.

2. Theinput �elds
Theright handsidewith thetext �elds.

Navigation tree

Thenavigationtreecontainsall thecon�gurationnodesin thePMIOD. A line in thetreeis composedof
anavigationhandle,icon,nodenameandlocalnameattributeasin �gure 3.9.

� Navigationhandle
Opensandclosestheview of thesubtreefor navigation.

� Icon
Identi�es the type of node,for instancetransientswith outputnodesarerepresentedasan O and
inputnodesasanI

� Nodename
Theschemanamefor thenode.

� Localname
If thenodehasanattribute local nameit is displayedbetweensquarebrackets. Thelocal nameis
thenamefor thevariablein themodelcode.

� Text value
If thenodehasa text valueonly,asin thisexample:
<transient_standard_name>surface_downward_wat er_flux </trans ient_s tandard _name>

Thevalueof thetext nodeis displayedbetweencurly braces.
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Figure3.9: GUI navigationtreecomponents

Action Result

MB1 (Left) Selectnodeby clicking on nodenameor icon.
MB1 (Left) Open/closesubtreeby clicking onhandle.
MB3 (Right) Openmenufor node.

Table 3.5: Mousebuttonfunctionality

Action Result

Up/Down Arrow Movearoundthetree.
Right/Leftarrow Open/Closesubtree.
Blank Deselectnode.
Home/End Gotorootor lastnode.
Tab Takesyou to theright handpaneif �elds arepresent.

Table 3.6: Keyboardnavigation

Interactionis madeby eitherthemouseor keyboard:

Oncea nodehasbeenselected,indicatedby thebackgroundof thenodenamebeingdarkened,thekey-
boardcanbeusedfor navigation:

Usingtheright (MB3) mousebuttonon theiconor nodenamepopsupamenufor thenode.By choosing
to add,deleteor makechoicesbetweennodesyoucanchangethesubtree.Themenu's lastentryis a“Show
attributes”menuthatdisplaysall attributesfor thenode.

As canbeseenin �gure 3.10thecon�gurable arerepresentedby a greenC. Onevariationcanbesetby
themenuon thenodeandthecurrentvalueis displayedbetweencurly braces.Theotherversionis when
thecon�gurablerepresentsa text �eld in theright pane.TheblueE nodesrepresentselementnodesthat
canbe openedandclosedwith the handle. If an elementcontainsonly a text node,suchasthe default
nodethevalueis displayedbetweencurly bracessothatit needsnot to beopened.Finally, a text nodeTt
representingthevaluein a text �eld is displayedin black.

The input �elds

Theright handsidepaneprovidestext �elds for accessingthecon�gurable/editable nodesin thetree. It
shows only theeditablenodesthatbelongto theselectednodeandits subtree.To seeall nodes,point to
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Figure3.10: Icon legend

Figure3.11: Theinput �elds pane

therootnode.

In �gure 3.11we have selecteda transientandall theeditablenodesarevisible with their labelsin the
bluearea.The labelsalsoworksasfastlinks to thenavigation treewhenpressed.This allows for quick
navigationto a particularnode.You canusethetabkey to walk thetext �eld area.Clicking in the input
text �eld areabringsablueframeto highlighttheinputstate.Youcannow enterthenew value.Validation
of theinput valueaccordingto typeasdescribedin table3.4 takesplacewhenyou hit return.If theinput
is not valid thetext �eld framebecomesredandtheold valuereplacestheinvalid valueentered.

3.1.11 Visual Coupling interface

Thevisualcouplinginterfaceaimsto make it easierto keepanoverview betweenmodelcomponentsby
listing the input andoutputnodesfor both components.See�gure 3.12 Selectinga nodein the visual
coupling interfacealso selectsthe nodein the GUI. This can be usedfor navigating the two models
ef�ciently. To coupletwo nodesdoasfollows:

1. Selecttheinputnodein theVCI.

2. In the GUI make surecomponentnameis selectedin the origin nodeby using the menuon the
node.

3. Selecttheoutputnodein theVCI.

4. In the GUI make surecomponentnameis selectedin the outputnodeby usingthe menuon the
node.

5. Draw aline from theoutputnode(red)nodeto theinputnode(green)in theothermodelcomponent
by pressingtheMB1 (Left mousekey) andholdingit down while youdraw.

Pressingon anedgeremovesthecouplingin theVCI. PressingMB2 (Middle mousebutton)over a node
andmoving themousemovesthenodein thepane.
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Figure3.12: TheVisualcouplinginterface

3.1.12 Saving of the instancedocument

Saving of the instancedocument,i.e. thecon�gurationmadeby theuseramountsto outputtingtheuser
con�guredtreenodesasXML nodes.For themoment2 �les arewritten:

1. TheSMIOC.XML with thecon�gurablenodesare�ltered out.

2. A GUI speci�c saves�le containingthecon�gurablenodesandothermarkup.

3.2 Adaptation of PrepIFS and SMS to new con�guration (PC)

� New PRISMsitecon�guration

– PrepIFSadaptation
It is necessaryto modify thevalueof thefollowing variablesin theXML default �les:

� XML default �le configure
variables:LIBHOST, LIBQUEUE, LIBLOG

� XML default �le make install
variables:compile path, compile server, utildir, home, data, work,
archive, archive in

� XML default �le environmentvari able s
For a new PRISMsite installation,it is necessaryto modify all thevariablesof this �le.
Thevariablesarecurrentlynecessaryfor therunningon theMPI PRISMsite.

� XML default �le postprocessing
variable:afterburner

� XML default �le sitespecificdir ec to rie s
variables:SITE, SMSHOME,SMSWROOT,SCRIPTREPOSITORY, SMSUSER

� XML default �le sitespecific
variables:SCHOST, SCLOG, smsbinaries1, SCQUEUE, WSHOST,WSLOG, sms-
binaries2, WSQUEUE

� XML default �le unixcommands
This is necessaryto modify only if thecon�gurationof your stationis different.

– SMSadaptation
It is necessaryto modify thefollowing �les usedby SMS:

� Sms config.h used in configurelib.s ms
Add if necessaryanew platformnameto becheckedandrecognised.
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� Sms sitespecific libs.h used in configurelib.sm s
Changethe included�les to your compiling environment. The �le namefollows the
standardbelow:

filename nodename.h
� Sms build.h used in buildmodel.sms

Add if necessaryanew platformnameto bechecked.Similar to thechangesmadein the
�le Sms config.h

� Sms sitespecific mod.h
Changetheincluded�les to yourcompilingenvironment.Similar to thechangesmadein
the�le Sms sitespecific libs.h . The�le namefollows thestandardbelow:

filename nodename.h
The �lename canbe modeldependent.In this casethe �le namefollows the standard
below:

filename modelname nodename.h
� SMSdefinequeue. h

Changethe included�les to your running environment. Similar to the changesmade
in the �le Sms sitespecific libs.h . The �lename is coupledexperimentmodel
dependent.In thiscasethe�le namefollows thestandardbelow:

filename coupledexperim ent namenodename.h
� Sms config mpi.h/Sms config site.h/Sms config commands.h/

Sms job directory.h/Sms save logfile.h/Sms job directory.h used
in getCVS.sms/def ine queue. sms/g et data .s ms/ post pr oc ess in g. sms/
archiving.sms
In eachof the �les changethe include�le to your runningenvironment. The �le name
follows thestandardbelow:

filename nodename.h
� launching modelname nodename.h used in Sms run.h

Replaceall theincluded�les with thecorrespondingnodenameof your runningenviron-
ment.The�les aremodeldependent.

� getdata.sms/pos tp roc es si ng.s ms/ ar ch iv in g.s ms
In theSMS�les, addif necessarya new platformnameto becheckedandrecognised.It
canbeSimilar to thechangesmadein the�le Sms config.h .

– Otheradaptation
Theadaptationfor anew sitefollows theSCEandSRE. It meansthatsimilar to thescripting
level, some�les usedfor the creationof a taskarenodenamedependent.It is necessaryto
replacethe dependentheader�les by the one,which correspondsto the environmentandto
thenodecurrentlyused.

� New USERcon�guration
For theimplementationof anew user, usingthesameinstallation.

– PrepIFSadaptation
It is necessaryto modify thevalueof thefollowing XML default �le variables:

� XML default �le configure
variables:LIBLOG

� XML default �le make install
variables:compile path, utildir, home, data, work, archive, archive in

� XML default �le sitespecificdir ec to rie s
variables:SMSUSER

� XML default �le sitespecific
variables:SCLOG, WSLOG
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� XML default �le unixcommands
This is necessaryto modify only if thecon�gurationof your workstationis different.

– SMSadaptation
This partdoesnotneedany adaptationconcerninganew useron thesamesite.

– Otheradaptation
It is necessaryto allow thesystemto do automaticdatatransferfrom theSMSserver to the
remoteplatformssuchas crossand hurrikan at the MPI site. This preparationallows the
systemto not be asked any password during the submissionof the experiment. This means
thatwhentheusersubmitstasksondifferentplatformswith theGUI, thecommunicationwith
this platformis donetransparentlyfor theuser. Thecommunicationwith theremoteplatform
canbedonethroughanFTPor anSSHconnection:

� FTPconnection
It is necessaryto createone�le at theMPI site to allow suchcommunication.This �le
is called.netrcandit is locatedon the local machine.Eachcommandline follows the
standardsyntaxbelow:

machinemachinenamelogin “user id” password ***********
� SSHconnection

It is necessaryto generateonepublic/privatersakey pair. Thisallows thesystemto login
directly to a remotemachinewithout the needto enterany password. At the MPI site,
suchcommunicationis allowedfollowing thestepsbelow:

� ssh-keygen-t rsa
Thiscommandgeneratesthepublic/privatersakey pair.
Thenit isnecessaryto savethekey into a�le (bydefault/home/username/.ssh/idrsa).
Thepassphraseis notnecessary, soit is necessaryonly to strike thekey return.
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� sshusername@machinenamechmod600.ssh/authorizedkeys

3.3 Integration with coupledclimate models(PC)

� Integrationof anew model

– PrepIFSadaptation
It is necessaryto createnew XML default �les for theintegrationof anew model.

� Compiling
In that XML default �le, a list of necessaryvariablesfor the compiling of that model.
Thetasksfor thatspeci�c modelshouldfollow theSCE.It is necessaryto createanXML
�le, which is similar to the XML default �le buildecham5, buldopa . The XML
�le namefollows thestandardbelow:

buildmodelname
� Running

In thatXML default �le, a list of necessaryvariablesfor therunningof thecoupledex-
periment.The tasksfor thatspeci�c coupledmodelexperimentshouldfollow theSRE.
It is necessaryto createanXML �le, which is similar to theXML �le echam5, opa .
TheXML �le namefollows thenamingconventionbelow:

modelname
Theothertasksassociatedwith therunningenvironmentsuchaspostpprocessing,archiv-
ing andvisualisationdo not needany modi�cation to thedefault �les if thetaskspeci�c
to anew modelfollow theSRE.
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– SMSadaptation
It is necessaryalso to modify the following �les usedby SMS for the compiling and the
running:

� Compiling:
configurelib.sm s/ bui ld model. sms

� Smslibraries.husedin con�gurelib.sms
Add if necessarya new modelnameto be checked andrecognised.Add also the
correspondinglibrariesto becompiledfor thisspeci�c model.

� Smsguispecif.h,Smsprint par.h, Smscpp�ags.h, SMS libraries.husedin build-
model.sms
Add if necessarya new modelnameto becheckedandrecognised.Includealsothe
correctheader�le for that model. The �le namefollows the namingconvention:
�lename modelname.h

� Running:
de�nequeue.sms,getdata.sms,postprocessing.sms,archiving.sms,visualisation.sms

� Smscon�g run.h,Smscompletesetup.husedin de�nequeue.sms,getdata.sms,post-
processing.sms,archiving.sms,visualisation.smsAdd if necessaryanew coupledex-
perimentnameto be checked andrecognised.Includealso the correctheader�le
for that coupledexperiment. The �le namefollows the namingconvention: �le-
namecoupledexperimentname.h

� Smsrun.husedin getdata.sms
Add if necessarya new coupledexperimentnameto be checked and recognised.
Includealsothecorrectheader�les for thatcoupledexperiment.The�le namefol-
lows the namingconvention: �lename coupledexperimentname.hInclude also the
correctheader�les modeldependent.The �le namefollows the nameconvention:
�lename modelname.h

� Existingmodeladaptation
The header�les usedat the GUI level or at the scripting level aremainly the same. The scripts
follows theSCEandtheSRE.Only a few �les aredifferentandthedifferencesarecausedby the
differentway to submittasks:

– Thescriptinglevel
Thejob scriptsarecreatedandsubmittedon thesamestation.

– TheGUI level
Thejob scriptsarecreatedon theGUI server, thensubmittedontheplatformrequestedby the
userto submitthatspeci�c task.

Henceit is necessaryto modify thefollowing �les usedby SMSfor thecompilingandtherunning
to adapttheGUI level to thescriptinglevel:

– Compiling:
con�gurelib.sms/buildmodel.sms

� SMS Guispeciflibs.h,Smscon�g.h usedin con�gurelib.sms
The �les are replacingthe variablesde�ned in the frame of the scripting level called
Create COMPlibs.frm . This framecreatesthespeci�c job scriptfor thecompiling
of thelibrariesfor aspeci�c model.

� SMS Guispeciflibs.h,Smsbuild.h usedin buildmodel.sms
The �les replacethe variablesde�ned in the frame of the scripting level called Cre-
ateCOMP models.frm. This framecreatesthe speci�c job script for the building of a
speci�c model.

� Running:
de�nequeue.sms,getdata.sms,postprocessing.sms,archiving.sms
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� SMSde�ne queue.h,SMSde�nequeuesaving cs.h,SMSde�ne queuepostprocessingcs.h
usedin de�nequeue.smsThe�les createthenecessaryqueueingparametersfor theGUI
level asit is donefor thescriptinglevel. Those�les arecreatedat thescriptinglevel in
theframecalledCreateTASKS.frm.

� Smsfunctionget model resolution.h,Smsfunctionget tar�le.h, Smsfunctionget �le.h, Sms-
function save �les.h, Smsfunctionec�l.h, Smsfunctionchecksize.husedin getdata.sms
The�les replacethefunctionsusedatthescriptinglevel. Thedifferencein thesubmission
processcreatedtheconstraintto create�les onthesubmittedmachineinsteadof usingthe
functionsasit is whenthesubmissionis madeon thesamemachine.The�les follow the
namingconvention: Scriptingname: functionname.hCorrespondingto the GUI name:
Smsfunctionname.h

� Smscreatedirectories.husedin getdata.sms
This �le is differentfrom the�le usedin thescriptinglevel in only onerespect.Usingthe
function get model resolution , it is necessaryto associateit with the following
command:

$res=`grep "res=" sms\_model\_res ol ut io n | cut -f2 -d=`$

Thiscommandfetchesthevaluegivenby the�le get model resolutionontheremotema-
chine.Thisreplacetheuseof thefunction,whichis only possibleonthesamesubmission
machine.
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Deployment

4.1 Installation guide (Lin)

This installationguidewill describethe stepsthe PRISM systemadminstratorshouldfollow to install
thePRISMsystem.TheinstallationscriptsandPRISMcomponentsareprovidedin theform of a tarball
(prism-xxyyzzzz. ta r.g z, wherexxyyzzzz is thedateof the last release).The installationCD
containsthis tarballandaHTML �le (install.html)whichalsocontainstheseinstructions.

Theinstallationis designedto bemostlyautomaticandwherepossiblesensibledefaultoptionsareoffered
to thesystemadminstrator.

Prerequisites:
� A standardLinux PCto actasthePRISMserver. Thesystemhasbeentestedon SuSELinux 8.2

and9.0,RedHat9.0andDebian3.0onaPentiumIII 1GHzmachinewith 256Mbof RAM.
� Korn shell (ksh). SomeLinux distributionsdo not install this by default. Type”which ksh” at the

commandpromptto determineif ksh is installed. If not, usethe packagemanagerfor the Linux
installationto install it (e.g.YaSTor RPM).

4.1.1 Default and recommendedcon�guration

Step-by-stepinstallation.

The following stepswill copy the required�les from a temporarydirectory (step1) to a locationyou
specify(/var/tmp/prismsystemby default)andcreatecon�guration�les re�ecting thesettingsyouchoose
duringtheinstallation.Whentheinstallationis complete,youcansafelydeletethetemporarydirectory.

� Createthengo to a temporaryPRISMinstallationdirectory, e.g.

mkdir prism.tmp
cd prism.tmp

� Copy thePRISMtarballfrom CDROM

cp /media/cdrom/pr is m-xx yyz zz z. ta r. bz2 .
� ExtractthePRISMsoftware

tar xvjf prism-xxyyzzzz. tar .b z2
� Install thesoftware

Theinstallationdescribedhereis performedasanormaluser, notasroot.

To install everything:

./install.sh all
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OR

To install just theclient-sideparts(SMS,XCdp,Java Webstart):

./install.sh client

OR

To install justSMS(e.g.on asupercomputer):

./install.sh sms

Running./install.shwithoutargumentswill print a list of theavailableparameters.
� Testingtheinstallation

To start up the PRISM system go to the directory where you installed the system
(e.g. /var/tmp/prismsystem)andrun ./services.sh start This will startall theserversre-
quired for the PRISM system. To test the installation, point your browser to
http://machinen ame:8 080, wheremachinename is the hostnameyou choseduring in-
stallation(seeparameterlist below). If you choseto run theserver on a differentport, you should
replace”8080” with whateverportnumberyouchose.To stoptheservices,run ./services.sh
stop

Inputparameters:

You will �rst bepromptedto supplyparametersfor theinstallation,suchasthelocationto install to, port
numbersandusernames.Defaultsareprovided,basedondetectedsettingsfor yoursystemandvaluesthat
areknown to work ona typical Linux system.To acceptthedefaults,simply pressEnter.

Theparameters(in order)are:

FILE SYSTEM:This is theroot directoryfor thePRISMinstallation.ThePRISMsystemadministrator
musthave thecorrectpermissionsto accessthisdirectorywithoutbecomingroot. Default: ”/var/tmp”

PRISM HOME: This is a subdirectoryof FILE SYSTEMandwill bewherethePRISMsoftwareis in-
stalled.Default: ”/prism system”

HOSTNAME: This runs the ”hostname”commandon your system. If this commandis not available,
simplyenterthemachine's hostname,e.g.”prism-server”, ”pc115” etc. (with ”double” quotes,not `back-
ticks`). Default: returnvaluefrom thesystemcommand”hostname”

DOMAINNAME: Your institutesdomainname,e.g. ”.dkrz.de” or ”.ecmwf.int”. Note the leading”.”
Default: Default: returnvaluefrom thesystemcommand”domainname”with a leading”.”

WSPORTNAME: The port throughwhich clients will connectto your PRISM system. Port numbers
below 1024areprivilegedandyouwill requirerootaccessto runaserver on theseports.Default: ”8080”

RMINUM: Theportonwhich theRMI serverwill operate.Youwill only needto changethis if port1111
is alreadyin useon yourmachine.Default: ”1111”

MAILSERVER:Whereyouwantemailfor thePRISMadminstratortogoto. Default: ”prism@domainname”

PERL INSTALL: Thetypeof Perl installationyou want. Thethreeoptionsarea) install Perl locally, b)
usethePerl installedaspartof theLinux distribution or c) promptfor the locationof a Perl installation.
Default: Usesystem-widePerl.

SMS USER:Theuserwhowill runSMS.Default: returnvaluefrom thesystemcommand”whoami”, i.e.
thecurrentuser.

SMS HOST: The machineon which SMS will run. Default: return value from the systemcommand
”hostname”.

4.1.2 Adaptation to a speci�c site

Severalmodi�cationscanbemadeto thePRISMinstallation,dependingon therequirementsfor apartic-
ularsite.Theseare:
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� Apache+Tomcaton machineA, RMI server onmachineB
� ApacheonmachineA, Tomcat+RMIon machineB

Theserequireacombinationof installationoptionsdetailedabove,andmodi�cationsto thecon�guration
�les for theapplications.For bothcon�gurations,thesimplestmethodis to install thefull systemoneach
machineandstartonly thoseserviceswhicharerequired.Unwantedsubdirectoriesof theinstallationcan
besafelydeleted.Thefollowing descriptionsassumethatfull installationswill becarriedouton machine
A andmachineB.

Apache+Tomcaton machineA, RMI server on machineB

Beforestartingthe installation,the �le bin/system.h.ta il shouldbe modi�ed. On machineA,
changetheline

RMISERVER=$HOSTNAME$DOMAINNAME ; export RMISERVER

to

RMISERVER=hostname. domainn ame. of .mach in eB ; export RMISERVER

e.g.RMISERVER=pc136.pi k- pots dam.d e ; export RMISERVER

thenperformtheinstallationon bothmachinesasdescribedabove.

Apacheon machineA, Tomcat+RMI on machineB

To runtheApachewebserverandtheTomcatapplicationserverondifferentmachines,makethefollowing
modi�cationsbeforeinstallation:OnmachineA changethefollowing lines:

� worker.prepIFS. host= %$%HOSTNAME%$%DOMAI NNAME

to

worker.prepIFS. host= host name.do main name.of .mac hi neB

e.g.worker.prepIFS .h os t=p c1 36.p ik -po ts dam.de
� worker.ajp12.ho st =%$%HOSTNAME%$%DOMAI NNAME

to

worker.ajp12.ho st =host name.d omain name.o f.m ac hi neB
� worker.ajp13.ho st =%$%HOSTNAME%$%DOMAI NNAME

to

worker.ajp13.ho st =host name.d omain name.o f.m ac hi neB

4.1.3 Known problemsand tr oubleshooting

Problem:After clicking the link to startprepIFS,the contentsof the �le prepApp.jnlparedisplayedin
thebrowserwindow, andprepIFSis notexecuted,or yourwebbrowserdoesnotknow how to handlejnlp
(Java Webstart)�les.

Solution:This canbecausedby severalthings,but generallya miscon�guredbrowser. Checkthatall the
following stepshave beentaken:

� Java Webstarthasbeeninstalled.The�le javaws-1 0 1 02-linux-int.zipin theinstallable-packages
directorycontainsall you need.Simply unzipandrun install.sh.

� For Mozilla and Netscapebrowsers, the line ' type=application/x-java-jnlp-�le desc=”Java Web
Start”exts=”jnlp”' appearsin $HOME/.mime.types

� For theKonquerorWebBrowser, checkthat thebrowserknows aboutthe jnlp MIME type. Go to
Settings-> Con�gureKonqueror, click ”File Associations”.Underthe”applications”heading,you
shouldsee”x-java-jnlp-�le”. If notperformthefollowing steps:
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– Click the”Add...” button

– Selectgroup”application”

– Entertypename”x-java-jnlp-�le”

– Under”FilenamePatterns”add*.jnlp

– UnderApplicationPreferenceOrderaddthefull pathto theJava

– Webstartexecutable”javaws”.

Problem:”Cannotresolve hostname'host.domain.com'(or similar).

Solution: Check that the addressyou are trying (e.g. ' localhost.mydomain.com'is accessible. Try
'ping localhost.mydomain.com'on the commandline. If this fails, you may needto edit /etc/hostsor
/etc/resolv.conf

Problem:OnstartingprepIFS,anerrordialogappearswith themessage:

”Error occurredexecutinga remoteserver methodException:java.rmi.NoSuchObjectExceptionPossible
reason(s)for theproblem:No servicefoundwith thisname:PifsRMIServer”

Solution:Onecauseof thisproblemcanbediagnosedin thefollowing way:

Assumingthe web addressyou aretrying to contactis 'myhost.mydomain.com',run ”ping myhost” on
thecommandline.

If the resultis ”ping: unknown hostmyhost”,but ”ping myhost.mydomain.com”succeeds,you needto
edit /etc/resolv.conf,adding

domain mydomain.com

at thestartof the�le.

4.2 SystemSecurity (XP)

4.2.1 Description of the security package

ThePRISMsecuritypackagecontains:
� A singlesignon(SSO)authenticationsystem.
� An authorizationservice.

Authentication

CAS (CentralAuthenticationService)is theretainedSSOsolutionfor thePRISMproject. It is anopen-
sourcesinglesignon authenticationsolutiondeveloppedandmaintainedat theuniversityof Yale (go to
”www.yale.edu/tp/auth”for furtherdetails).

TheCAS authenticationsystemconsistsof
� aCAS server (theauthenticationhost)
� many CASclients(applicationsonremotehostssuchasweb-servers,servlets...);

In ourcase,CAS clientsareservletshostedby Tomcatservers.

Whena usertriesto accessa web-application,its web-browseris redirectedto theCAS hostfor authen-
tication. There,the useris asked to enterits net-id andpassword. If the net-id/password combination
matchesone in a local userdatabasethena ticket grantingcookie (TGC) is created. The TGC is the
browser'spassportto theCASserver. Thiscookieis private,protected,opaqueandreplayable.It liesonly
memoryandis only valid for a �nite but comfortableperiodof time.
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With aTGC,abrowsercanasktheCASserver for aserviceticket (ST).TheST is thebrowser's passport
to theCAS client (i.e. application).This ticket is opaqueandnonre-playable.Furthermoreit hasonly a
very limited validity (only a few seconds).

To sumup:
� for eachrequestto aweb-application,abrowserneedsaST.
� to geta ST, thebrowsermustasktheCASserver with aTGC.
� to geta TGC,theusermustauthenticatehimself.

All thesesmecanismsaretransparentfor boththeusersandtheapplications(exceptedtheexplicit logging
of course).

Authorization

Authorizationis handledby aservlet.It is local to aservletcontainerbut it is sharedbetweenapplications
of thesamecontainer.

Theauthorizationdatabaseis madeof:
� users
� roles
� relationsbetweenusersandroles

Usersarethesamesentitiesasde�ned in theauthenticationserverandmusthave thesameidenti�er. Here
a userrefersto a physicalpersonandnot to a role. Rolesareabstractentitiesthatde�neswhata usercan
do whenincarningthis role. Authorizationrightsarede�ned asrelationsbetweenusersandroles. This
relationis purelyboolean:aspeci�c usercanincarna roleor not. Thereforea usercanincarnmany roles
anda rolecanbeincarnedby many users.

In this modelit is preferable,but not required,to designrolessuchasonerole doesnot includerightsof
anotherrole. Contrarilyto unix systems,”admin” rightswouldonly includeaccountmanagementandnot
theability to do everythingon thesystem.

Herearebadandgoodexemplesof roledesign:

badexemple:
���

�

�

���

: rightsto only view document
�

���

� 
 : �

�

�

� �

rightsplusrightsto useapplications
�

�	������� �


 


��
 :
� �

��
 rightsplusrightsto write andmodify applications
�

�	��� 
 � : rightsto do everythingon thesystem

In this design,addingor removing the �	��� ��� �


 


��
 role to an administratorhasno effectson its rights
since�	��� 
 � role include ������� � �


 


� 
 role.

goodexemple:
�

��
���� ��
 : rightsto view documents
�

���

� 
 : rightsto useapplications
�

�	������� �


 


��
 : rightsto usedevelopmenttools
�

�	��� 
 � : rightsto manageuseraccounts

In thisdesign,eachrole is independantof eachother. Addingor removing a role to anuserhasalwaysan
impacton its rights.

Note: The relationshipbetweenusersandrolesis underthe responsabilityof administratorsandthe re-
lationshipbetweenrolesandauthorizedactionson thesystemis undertheresponsabilityof developpers.
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Thereis a separationbetweenresponsibilitiesanda decorrelationbetweenusersandauthorizedactions
on thesystem.

4.2.2 Adaptation of the securtity to a speci�c site

To securetheentirePrismsystemyou needanauthenticationhostandyou needto prepareeachsite for
securetransactions.To achieve this, two packagesareavailable: PSPA (PrismSecurityPackagefor the
Authenticationhost)andPSPS(PrismSecurityPackagefor web-Serviceshost). The former hasto be
installedon theauthenticationhostandthe formerhasto be installedon eachPrismsite. Eachpackage
containsan”INSTALL” �le describingtheinstallationandcon�gurationprocedure.

Furthermore,you will have to prepareyour servletcontainersfor secureHTTPScommunicationsover
SSL.Thisprocessrequiresdigital certi�catesfor eachhost,thatis, for eachsiteandfor theauthentication
host.Digital certi�cateswork asidentity cardsfor hostsandthusarerequiredfor securetransactions.

Thesescerti�catescanbeeithermadeby yourself(self-signedcerti�cates)or signedby a certi�cate au-
thority. Theformermethodis freeandnot completelysecure.Therefore,useit for testingpurposesonly.
Thelatermethodis completelysecurebut requiresanannualsubscriptionfeefrom acerti�cate security.

In the Prismsecuritypackages,you have oneversionof the software that ”trust” hostswhatever their
certi�catesandanotherversionthat”do nottrust”hostsandthusrequirescerti�catessignedby acerti�cate
authority.

After thewholesystemis properlyinstalledandcon�gured,you have will have to con�gure eachsubse-
quentwebapplicationsfor authenticationandauthorization.

Con�guration of webapplications for authentication

This sectiondescribeshow to securea webapplicationfor authentication.NotethatsecuringtheROOT
doesnot secureby default any webapplications,you will have te repeatthis processfor eachsubsequent
web applications.The authenticationprocessis performedby a Filter: the PAS Filter. To con�gure it,

insertthefollowing linesin the”web.xml” �le of yourwebapplication:
<filter>

<filter-name>PAS Filter</filter-name>
<filter-class>edu.yale.its.tp.cas.client.f ilter. CASFilt er</fil ter-cl ass>

<init-param>
<param-name>edu.yale.its.tp.cas.client.filter. loginUr l</para m-name>
<param-value>https://prismaus.fecit.fr:8443/pa s/login </param -value >

</init-param>

<init-param>
<param-name>edu.yale.its.tp.cas.client.filter. validat eUrl</p aram-n ame>
<param-value>https://prismaus.fecit.fr:8443/pa s/servi ceValid ate</p aram-va lue>

</init-param>

<init-param>
<param-name>edu.yale.its.tp.cas.client.filter. serverN ame</pa ram-na me>
<param-value>prism.fecit.fr:8080</param-value>

</init-param>
</filter>

<filter-mapping>
<filter-name>PAS Filter</filter-name>
<url-pattern>/*</url-pattern>

</filter-mapping>

edu.yale.its.tp.cas.client.�lter.loginUrl Url of theauthenticationservice.This is wheretheuseris redi-
rectedfor authorization.Typically, it is theurl of yourauthorizationhostfollowedby thePAS � �

�


 �

service.

edu.yale.its.tp.cas.client.�lter.validateUrl Url of the validation service. This url is usedby the cas
client for ticket validation. Typically, it is the url of your authorizationhostfollowed by thePAS
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�

��
 ��


�

�

�

��� 
 ���

�

� service.

edu.yale.its.tp.cas.client.�lter.serverName Nameof theservletcontainerhostingthewebapplication.

�lter -mapping The�lter -mappingde�nesthepatternof sub-URLsof thisweb-applicationconcernedby
this�lter . To protecteverythingof thisapplicationset”/*”. For furtherdetailsabout�lter mappings,
look atservletspeci�cations.

Con�guration of webapplications for authorization

This sectiondescribeshow to secureawebapplicationfor authorization.Notethatsecuringthe”ROOT”
doesnot secureby default any webapplications,you will have te repeatthis processfor eachsubsequent
webapplicationsincludingtheauthorizationserviceitself.

$CATALIN A Refersto thepathof your tomcatinstallation.

mywebapp Refersto thenameof yourweb-application.

Theauthorizationprocessis performedby a Filter: thePAZ Filter which usestheauthorizationservice.
The�rst thingsyouneedto do is to make theauthorizationserviceaccessibleto yourweb-application,to
do so,con�gure yourweb-applicationas �


��

���

�

� �

�

���

�

:
In ”$(CATALINA)/conf”, edit the �le ”mywebapp.xml”or createoneif non existantandinsertthe fol-
lowing line:
<Context path="/[mywebapp]" docBase="[mywebapp]" crossContext="true" override="true" />

path Pathof your web-applicationunder”$CATALINA/webapps”.

docBase Nameof yourweb-application.

crossContext Setastrue.

override Overridethedefault securitycon�gurationde�ned in
�

� 
 � � 


�

� � � .

Next, con�gure yourweb-applicationto make useof thePAZ Filter.

In the”web.xml”, insertthefollowing lines:

<filter>
<filter-name>PA Z Filter</filter-n ame>
<filter-class>p az .P azF il te r< /f ilt er -c la ss >

<init-param>
<param-name>auth or iz edRoles </ para m-name>
<param-value>rol e1 role2 role3</param-va lu e>

</init-param>

</filter>

<filter-mapping >
<filter-name>PA Z Filter</filter-n ame>
<url-pattern>/* </ ur l-p at te rn >

</filter-mappin g>

authorizedRoles Authorizedroles.Only authenticatedusersincarningoneof theserolesareauthorized.

�lter -mapping The �lter -mappingde�nes the patternof sub-URLsof this web-applicationconcerned
by this �lter . To protecteverythingof thisapplication,setas”/*”.
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Chapter 5

Glossary(ALL)

Meta data Broadly, dataaboutdata,or informationaboutinformation.In practice,metadatacomprisesa
structuredsetof descriptiveelementsto describeaninformationresourceor, moregenerally, any de�nable
entity.
XML eXtensibleMarkupLanguage,A simpli�ed dialectof SGML (StandardGeneralizedMarkupLan-
guage)thatprovidesametalanguagecontainingrulesfor constructingspecializedmarkuplanguages.
SchemaXML Schemasexpresssharedvocabulariesandallow machinesto carryout rulesmadeby peo-
ple. They provide ameansfor de�ning thestructure,contentandsemanticsof XML documents
SMS SuperviserMonitor Scheduler
prepIFSApplicationfor preparingmeteorologicalexperiments.Originallydevelopedfor theECMWF/IFS
model.
Defaults �le prepIFSmetadata�le for acon�guration.
TomcatApplicationserver for webapplications.
ApacheWebserver
CVS Concurrentversioningsystem,asourcecontrolprogram.
WSSWebServicesSystem(WSS)is theinfrastructurethatenablesclientandserverapplicationsto com-
municateusingtheHTTPprotocolover theinternet.
Java A programminglanguagecreatedby SunMicrosystemswhich allows the userto createprograms
which runwell in a networkedenvironment(suchastheWorld WideWeb).
VPN Acronym for Virtual PrivateNetwork. A VPN is awayto provideremoteaccessto anorganization's
network via theInternet.VPNssenddataover thepublic Internetthroughsecure”tunnels.”
ORB (ObjectRequestBroker, see1 ) is a software componentimplementedin the applicationserver
whichactsasaswitchboardbetweenapplications.
WAN WideAreaNetwork. A physicalor logicalnetwork thatprovidescapabilitiesfor anumberof inde-
pendentdevicesto communicatewith eachotheroveracommontransmission-interconnected topologyin
geographicareaslargerthanthoseservedby local areanetworks.
LAN Local AreaNetwork, which is a computernetwork, althoughgeographicallylimited, usuallyto the
samebuilding, of�ce, etc.
GRID computing Grid computingoffersamodelfor solvingmassivecomputationalproblemsusinglarge
numbersof computersarrangedasclustersembeddedin a distributedtelecommunicationsinfrastructure.
Grid computing's focuson theability to supportcomputationacrossadministrative domainssetsit apart
from traditionaldistributedcomputing.
IFS ECMWFIntegratedForecastingSystem
RPC A popularparadigmfor implementingtheclient-server modelof distributedcomputing.A request
is sentto a remotesystemto executea designatedprocedure,usingargumentssupplied,andthe result
returnedto the caller. Therearemany variationsandsubtleties,resultingin a variety of differentRPC
protocols.
XML-RPC Remoteprocedurecall usingaXML protocol.
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TCPIP TransmissionControl Protocol/InternetProtocol,the basiccommunicationprotocol that is the
foundationof the Internet. All theotherprotocols,suchasHTTP, FTP, andGopher, arebuilt on top of
TCP/IP.
UDP (UserDatagramProtocol)- Transportlayerprotocolin theTCP/IPprotocolsuiteusedin theInter-
net. UDP is usedat thetwo endsof a datatransfer. It doesnot establisha connectionor provide reliable
datatransferlike TCP.
X-Windows Graphicsarchitecture,API, andprototypeimplementationdevelopedby MIT. X-Windows
de�nesaC/Srelationshipbetweenapplicationprograms(asclients)andworkstationscreens(asservers).
Motif ? A powerful proprietarygraphicslibrary for GNU/Linux, developedby theOpenSoftwareFoun-
dation(OSF)andusedby programmersto createbuttons,menusandothergraphicalobjectsfor the X
Window System.
CocoonAn XML publishingframework written in Java .
Perl (PracticalExtractionandReportLanguage)? A verypowerfulandpopularcommonscripting/programming
language.
Domain Part of anInternetaddress.Thenetwork hierarchyconsistsof domainsandsubdomains.At the
topareanumberof majorcategories(e.g.,com,edu,gov); next aredomainswithin thesecategories(e.g.,
ohio-state);andthentherearesubdomains.Thecomputernameis at thelowestlevel of thehierarchy.
Servlet A Java programthatrunsaspartof a network service,typically a Tomcatapplicationserver, and
respondsto requestsfrom clientsgeneratingwebcontent.
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