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Chapter 1

Intr oduction

The PRISM Web Servicessystemenablesusersto performnumericalclimate simulations. Itallows for

couplingmodelcomponentsuchas atmospherepcean biosphereand chemistryon remotecomputing
hostsvia theinternet.Theinfrastructureallows theuserto con gure, submitandmonitorexperimentsand
subsequentlpostprocessrchive anddiagnoseheresultsof thesecoupledmodelexperiments.

In building this systema numberof importantsub-taskdiave beeninvolved:
Interfacingwith climatemodelcode.
De nition of the PMIOD metadatales. Seesection3.1.3
Creationof a PMIOD con guration GraphicalUserInterfaceSeesection3.1.4
Creationof a new experimentschedulingandmonitoringtool. Seesectionl.1.2
Creationof awebsecuritysystem.Seesectiord.2
Creationof a systeminstallationpackage Seesection4

A lot of theeffort hasgoneinto theinfrastructureof thesystento enablehenew functionalityto beadded
andin adaptingthe systento interactwith the climatemodels.

An experiment,as de ned in http://prism.enes.gfPoral/Documettation/wpdwssfedodindex.html, is
an ensembleof tasksrunning on a supercomputer This is the instanceof a particularcon guration
asde ned by the compositionof a numberof variablesand resources.The readershouldbe familiar
with theterminologyandmethodologyinvolvedin settingup coupledmodelexperimentsasexplainedin
http://prism.enes.gfPoral/Documentaion/wp4wssreddindex.htmland (OASIS4 UserGuide aswell
asthe conceptgpresentedn http://prism.enes.gfPortdDocumertation/wp4/wss/acdi/i ndex.html

1.1 Architecture of the PRISM Web SewicesSystem(CL)

TheWeb ServicesSystem(WSS)is theinfrastructurethatenablesclient andsener applicationgo com-
municateusingthe HTTP protocol. The HTTP protocolis a layeron thetcp/ip protocolandis supported
on theinternet. This enableghe systemto work seamlesshover the Wide Area Networks suchasthe
Internetaswell asthe Local AreaNetwork suchasbetweerlocal hostsat onesite.

As shavn in gure 1.1thisallows aclientfrom arywhereon theinternetto acces&xperimentcon gura-
tionsthrougha PRISMweb senerandsubmitthe experimentto a computinghostfor processing.

1.1.1 Description of the architecture (CL)

The WSSinfrastructurenastwo differentsoftwarelayers:

1. Theapplicationlayer
which implementsthe logical functionality of the software. This is the top layer shavn in Figure
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1.2.

2. Themiddlevarelayer
which providesthe basicfunctionalityon which the higherlevel softwareis built. Thisis thelower
layerin shawn in Figurel.2.

The communicationprotocolsusedbetweenthe subsystensoftware componentss representedy the
differently colouredarrovsin Figurel.2.

The componentsn bothlayersasimplementedn the PRISM systemareshavn in gure 1.3. The We-
bCDPandpreplFScon gurationsener areboth Jasa basedsoftwarecomponentandarecommunicating
throughthe RMI protocol. The domainsenerscanbe duplicatedto achiere higherperformancediffer-
entcon gurationsor redundang The ORB (ObjectRequestBroker, seel ) is a software component
implementedn the applicationsener which actsasa switchboardoetweerapplications.

The underlayinghardware and software componentsn diagraml.3 areall presumedo be on the same
LAN. Thereis nothingpreventingthe componentéo communicatever a WAN if it canbe setupin a
securevay, suchasa VPN, andtherebyeffecteavily giving theusera choiceof submittinghis experiments
on geographicalhydiversesites. However, thereis no provision of toolsto make it possiblefor the client
to sendits con gurationto ary othersener thanthe onewhich initiated the client. It is hopedthatthe
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developmentof GRID serviceg PRISM SystemSpeci cationHandbookV.1) framevorkswill helpwith
overcomingsomeof thedif culties with thistypeof architecture.

1.1.2 Description of the software components(CL)
WSSinfrastructur e

TheWSSinfrastructurevasdevelopedasaresultof the TEN-34(seehttp://archive.dante.netién-34.html)

/ DAWN (Distributed Applicationsover Wide Area Networks) 96/97 effort to try andmake applications
remotelyavailable. ThetestswereencouraginggndwhenECMWF decidedo rewrite its IFS preparation
frontendfrom the C languagesingle applicationthe opportunityto usethe framewvork wasseized. The

framework consistof aclientpartanda senerpart. Thesener partcanbeseerin gure 1.4andthemain

conceptaresummarisedelow :

1. ObjectRequesBroker
An objectrequesbroker (ORB)is amiddlevaretechnologythatmanagesommunicatioranddata
exchangebetweenobjects. ORBs promoteinteroperabilityof distributed objectsystemsbecause
they enableusergo build systemsy combiningdifferentobjectsthatcommunicatevith eachother
viathe ORB. See(PRISM SystemSpeci cationHandbookV.1) REDOC

2. InterfaceRepository(IR)
The IR providesaccesdo interface metadataand facilitatestype-checkingof requestsignatures,
checkingthe correctnes®f interfaceinheritancegraphsandinterface browsing/disceery mecha-
nisms.

3. ObjectManager
A managemenservicethatallows for a remoteserviceto be encapsulatethy an object. The the
lifecycle of the serviceis managedndthe serviceis madeavailablefor accesgrom clientsby the
ORB. An exampleis the DefaultsCon guration Sener (DCS)which canberun asaremotesener
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or amanagedbiject. The DCSdeliversthe default valuesto the preplFSclient for the experiment
con gurationandcanbeseenin gure 1.4asthelower middle bluebox. The manageabjectsare
fasterto accesdut needgo beableto run aspartof theapplicationsener.

4. ServiceMonitor
All serviceghatcanbeaccessethy the ORB run underthe supervisiorof servicemonitors.These
monitorsregularly try andconnecto theserviceandif it failstheserviceis takenoutof theIR until
theconnectioris reestablished.

5. Servletinterface
Servlets(seeGlossarys ) executingaspartof the applicationsener inherit from the CommonEC-
Servicesand ECLocallnterceenablingthemto updatetheir con gurations,respondo shutdevn
commandsaccesshe IR and call methodsdirectly on eachother The relationshipis shavn in
gure 1.6.
Theclient partof the framavork consistsof an Applet (ECJSNetAppletpr application(ECJISNetAppli-
cation)containerthatimplementsan ECJSNetComponeimterface.Clientsinheritfrom thesecontainers
(Seel.7) andcancommunicatavith theremoteobjectsasif they werelocally availableusingthe ECCall
class.As partof theclientinitialisationalookupof therequiredservicess madein theIR.

Theframavork currentlyonly supportghe Javra RMI protocolimplementedhroughthe ECCallclassas
a communicationsnterface. It would not be dif cult to addsupportfor the XML-RPC protocolbut the
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RMI protocolprovidessuperiorfunctionalitybecaus@bjectsandtheirimplementatiorcanbetransported
with therequests.

Supervisor Monitor Scheduler(SMS)

SMSis anschedulempplicationthatenableausersto run a large numberof individual taskswhich may
have interdependencior be dependenbn time. SMS runsasa sener and clients submitstasksfor
schedulingo thesener. SMSrecevesacknavliedgmentdrom thetaskswhenthey changestatusor send
events. SMS knows the relationshipshbetweenthe tasks,andis ableto scheduledependentaskswhen
a given dependeg is met, for examplewhenonetask nishes. SMS monitorshardware and software
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Figure1.8: XCDP view

failuresandprovidescontrolledrestartcapabiliedor thetasks.Communicatiorbetweerclientandsener
is basedn the SUN RPCprotocollusingTCP/IPandUDP.

Xwindows Command and Display Program (XCDP)

CDPisthecommandine interpreteifor the SMS programandis usedfor de ning, submitting,controlling
and monitoring the tasksmanagedoy SMS. XCdp is an X-Windows/Motif graphicaluserinterfaceto
CDP It providesa visual representatiof the tasksasnodesin a hierarchicaltree structure see gure
1.8, displayingtheir schedulingstatususinga colourcode. The nodesreveal aninterfaceto the CDP that
canbeusedwith themousepointerlt offerstaskmanagemerdandinspectionof de nition andlog les for
thetasks.
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Web CDP XL

WebCDPis aWebcoreversionof XCDP deveopedunderthe PRISM projectandintegratedinto theWeb
Infrastructure.lis describecherel.1.2

preplFS

PreplFSis aninteractve meteorologicahpplicationto prepareesearctexperimentausingthe Integrated
ForecastingSystem(IFS) at ECMWE. It was originally written in C and provided an X-windows form
basednterfaceto thenamelistausedby IFS.In 1997it wasrewrittenin Javaasagenerapurposecon gu-
rationtool. Theredesignwvasto give useramoreinteractive supportandto allow for simpleradministration
of thegrawing compleity of con gurationrequirementsgor thelFS model. TodaypreplFShasmorethan
150usersandmary of thembeingremoteusersfrom ECMWF memberstates.
preplFS software architecture
ThepreplFSapplicationusesheWSSpreviously describedl.1.2)andconsistof 3 softwarecomponents:
1. Front-endgraphicaluserinterface
This s thevisible componenthatthe userinteractswith to con gure his experiment.
2. DefaultsSener
This softwarecomponenteliversthe XML basedcon guration les to thegraphicaluserinterface.

3. Con guration Sener
This softwarecomponensubmitsthe experimentdo a PRISM site andmanageshe userscon gu-
rations.

The 3 componentganberun asonestandalonapplicationor in aclient/serer version.

preplFSfeatures
preplFSfeatures
1. Standardnput les
XML basedcon guration les (default les) simpleenoughto be autogeneratedr handedited.
Con gurationelementsarede ned asobjecttypeswhich aretranslatednto graphicaluserinterface
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10.

11.

componentandconsistenthdisplayedoy the graphicaluserinterface.

. Documentatiormanagemengystem

Thedocumentatiotis integratedinto the con guration les andcanbedisplayedfrom the preplFS
graphicaluserinterfaceor browvsedby awebbravserthrougha Cocoon(SeeGlossarys) sener.

Experimenimetadatabase
Every experimentsubmittechasa setof metadataextractedwhich cancorvenientlybe brovsedfor
referencdater

Easycon gurationadministration
Multiple con guration views canbe built from the samea setof con guration les by combining
multiple sener con gurationsandusingstandalon@pplicationparameters.

Con gurationmanagement
Saved con gurationscanbe recreateccompletelyor migratedto a later or previous releaseauto-
matically Togethewith adiff tool userscanmove con gurationsandverify theresult.

. Outputinterface

Output les canbe generatedor Korn shell scriptsor SMS de nitions and can be extendedto
incorporatenew formats.

Automaticdynamiccon gurationmodi cation

A con gurationcanbedynamicallyupdatedy thesenerto re ect achangeof computingplatform,
resolutionor otherfor otherpurposesAny numberof variablescanbe changedat onceto the new
state.

Con gurationconsisteng

Con gurationscan be checled for internal consisteng throughthe preplFScheckinglanguage.
The languagedescribegulesfor the con guration andveri es thatthe usercon gurationis valid.
Thelanguagss extensibleandcanmalke useof ary remotesener objectvisible to the client. See
LarssonC. 2002: Consisteng checkingin the PreplFlient

Con gurationoptimisation
Rules can be written using the checklanguageto optimisecon gurations automaticallysuchas
switchingon/of compile ags or turningoff delugging.

Supportfor large con gurations
IFS experimentdnvolve thousandef variables.

Supportfor XML in/XML outcon guration les
Any XML le cannow beadaptedo preplFSwith afew extensionsaasdescribedn 3.1.5.Thishas
beenusedfor providing supportto the OASIS-4coupler

preplFS and experimentgeneration

Thede nition of anexperimentasa combinationof of shell scripts,smsjob de nitions, namelists xml
les andernvironmentvariablesareassembledby preplFSandSMS asdescribedn 1.10. The processs
describedasfollows:

1.

TheuserstartspreplFS.
preplFSreadscon gurationdatafor the model,couplerandthe computingenviroment.

. Theusercomposesheexperimentby selectingspeci ¢ con gurationssuchasmodelresolutionand

computingresources.

. The compositionis checled, optimisedandsaved. Files aregeneratedor the model,coupler sms

andthe computingervironment.

SMSis calledto generatéhe experimenttasksusingthe les createdn the previousstep.The les
from the sourcecontrol repositoryincludedusingthe revisionsspeci ed by the useror the default
les.

Theresultis aspeci ¢ con guration,the experiment.
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(o2}

. SMS submitsthe tasksof the experimentto the selecteccomputehosts' queueingsystemfor exe-
cution.

Typically ataskis responsibléor extractingthechosernrevisionsof thesourcecodefrom thesource
controlrepositoryandcompilethem.

8. Anothertaskwill link the compiledcodewith local librariesto produceanexecutablemodel.

9. Themodelis run.

A numberof othertasks, such as 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.gfWPs/WP4kielp/what is_prepifs 2001/frames.html.

~
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Userguide

2.1 PreplFS(CL)

http://prism.enes.gfPoral/Documentaion/wp4/prepfs/index.html

2.2 SMS(CL)

http://prism.enes.grPoral/Documentaion/wp4/sms/irdex.html

2.3 Xcdp (CL)

http://prism.enes.gfPoral/Documentaion/wp4/'sms/index.html

2.4 Webcdp(XP)

http://prism.enes.grPoral/Documentation/wp4/sms/irdex.html

11
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Chapter 3

Developer guide

3.1 Dataand Meta data in the system(CL)

3.1.1 PreplFS les (PC)

The Graphical User Interface (GUI) component: PreplFS
This GUI is dividedinto threemainareas:

The ExperimentTeeAreaocatedatthetop left corner
This areashaws graphicallythelist of XML default les associatedavith onetype of experiment.
Thetreeof experimentsanbe unfold into threesubcateyories.

— Theownerof theexperiment
— ThePRISMversion
— Theexperimentidenti er

The NamelistAredocatedat thetop right corner

After the selectionof one XML default le onthetop left corner is the displayareafor the XML
default le shavsthelist of parametersequiredfor a particulartask. Eachparametehasa default
value,which canbe modi ed.

The MessageAre#catedat the bottom.
This areashaws the resultsof the actionsdoneby the userthroughthe GUI. It alsodisplaysthe
messageresultingfrom the checksrun on the variablesvaluesmodi ed or not by theuser

XML default les

The XML default les setupthevariableswhichareneededo executethe PRISMsystem.Thevariables
arethenusedin the SMS scripts. The preplFSGUI needghe les listedbelav to correctlycon gure the
loadingof the XML default les:

List _of _cycles
this le list theversionof the XML default le. Currentlyonly 1 possibilityPrismV1 .

List _of _cycles _value.List of _Types :
this le listsall the coupledexperimentsavailablecurrently

The les arelocatedby defaultin thedirectory:
Ivar/tmp/prism system/tomcat/w  ebapps/ pr eplFS/d ef ault s/p ri sms er ver /

An XML default le is alist of input parameterghatcanbereadandunderstoody the preplFSapplica-
tion. The les speci ¢ to aversionanda coupledexperimentarelocatedby defaultin thedirectory:
Ivar/tmp/prism system/tomcat/'w  ebapps/ pr eplFS /d ef ault s/p ri sm.s er ver /

List _of _cycles _value/couplede xperiment name

For eachcoupledexperimentasubdirectorywith thenameof theexperimentcontainsall the XML default

13
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les asssociatedith it. Currentlyit is possibleto assembleeveral coupledexperimentssuchas:
ipsl.cm4 (OPA+LIM + LMDZ+ORCHIDEE)
Echo(=mpi-ao0)(ECHAMS5 + MPI-OM)
mpi-aob(ECHAMS5 + MPI-OM+HAMOCC)
mpi-ao-piscegECHAMS5 + MPI-OM+PISCES)
mpi-aob-ham(ECHAM5 + MPI-OM+HAMOCC + HAM)
mpi-om (MPI-OM)
mpi-ob (MPI-OM+HAMOCC)
mpi-0-piscegMPI-OM+PISCES)
opaty (OPA+LIM + TOY40RA)
toyclim (TOYATM + TOYOCE + TOYCHE)

Whenthe userhaschoserthe desiredcoupledexperiment,a setof XML default les areloadedinto the

application.Whentheloadinghas nished, it is possibleto seegraphicallythelist of parametersandto

modify their valuesdirectly onthe screerin theNamelistTeeArea.

Thelist of input parametersle ned atthe ScriptingLevel asthe“User interface” representshe setof pa-
rameterswhich canbe modi ed by theuser This setof input parameterss arbitrarlylocatedinto several
XML default les andeachXML default le representthe parameter$or a particulartype of taskeither
CVS, compiling,runningetc

Thelist belonv shavs the namesof the XML default les alreadyprovided with the PRISM system.For
more information about the SCE, SRE and User interface parameters see

http://prism.dkrz.de/\&kpackagesMWP3i/Ervironmert/Environment.Hml.

CVS parameters

CVsS
Theparameterincludedin this XML default le aretheparameteraeededo performa CVStask.

— cvsmethod :
themethodusedwith cvs.

— cvsrepository
thecvssenerandtheaddres®f therepository

— cvspackage
the nameof the CVS packagdor the coupledexperimentdesired.
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Compilingparameters

buildmpiom, buildhamocc buildoasis3 buildecham5 puildtoyatmos,buildtoychemistry buildtoy-
ocean,buildlim. buildopa, buildtoy4opa, buildimdz, buildorchidee,con gure. One XML default
le for eachmodelcontainsthe parametermeededo performthe compilationof thatmodel. The
parameterfollow the SCE:

— To build modelexecutables:
Standardo all models:
make_target
make_targethasfour actionsclean/all/tar/lib
compile _mode:
compilemodehas?2 optionsopt/defwult
model _version
modelversionname.

cpl to:
nameof the modelscoupledwith that modelfor the requestedpeci ¢ coupledex-
periment.

poss _cpl _mods:
nameof all the modelsthat canbe coupledwith that particularmodel. Hereit does
notdependon aspeci c coupledexperiment.

Speci ¢ to somemodels:

submodel 1:
the nameof the submodelf ary.
model _vertical  _grid
modelverticalgrid usedif ary.
model _horizontal  _grid
modelhorizontalgrid usedif ary.
compile _with _OpenMP
compilationwith OpenMPif needed.
— To compilethelibraries:
con gure:

coupler

nameof thecoupler

make_target

which optionfor the compiling. Possiblechoicesare: clean/all/tar/lib

message _passing

the messag@assingusedfor the compilationof thelibraries.

use _key _nolO :

whethempp.io will beusedfor /0.

compile _mode:

the compilationmodeof thelibraries.

use _NetCDF:

if compileNetCDFlibraries.

list _of libraries

thedefaultlist of existing PRISMlibraries.

Runningparameters
mpiom, hamocc, o0asis3, echamb, toyatmos, toyche, toyoce, Ilim, opa,
toydopa, Imdz. orchidee
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OneXML default le existsfor eachmodel,containingthe variablesneededo performthe run of
a speci ¢ coupledexperiment. The parametergollow the SREbut a lot of differencesxist from
onemodelto another The following list is an exhaustve list of commonparameterbetweerthe
models:

Standardo all modelsandsubmodels:

— atmmod/ocemod/i cemod. .. :
nameof themodel.

— atm _restart/oce restart/ice restart/...
startfrom restartor initial les (climatology).

— atm _restart  _file/oce restart  filelice restart  file/...
lename of therestartle (includingpath)

— atm _age/oce _agelice _age:
theageof therestartle usedin years.

Standardo all models:

— res _atm/res _oce/...
resolutionof themodel.

— vres _atm/vres _oce/...
verticalresolutionof the model.

— atmvers/ocevers /. ..
versionof themodel.

Archiving parameters

archiving

OneXML le containsall thevariablesneededo performthe archiving task. Currentlythetaskis
only availablewith the coupledexperimenteCHO.

— archive _tar :
archving modefor inputdatatar les, 3 actionspossible: cvs/tarlocal/none

— archiving  _host :

hosthnameof thearchiving machine.
—tag :

tagof theinput dataused.

Postprocessingarameters

postprocessing

OneXML le containsall thevariablesneededo performthe postprocessintask. Currentlythe
taskis only possiblewith the coupledexperimentECHO.

— afterburner
pathof theafterhurner

— variable list _2d:
list of 2-d surfacevariablesncludedin postprocessing.

— variable  list _3d:
list of 3-datmosphereariablesncludedin postprocessing.

— level _list
list of verticallevelsfor the 3-dimensionabutputvariables.

Visualisatiorparameters

visualization

OneXML le containsall the variablesneededo performthe visualisationtask. This XML le
is producedautomaticallyby a programcreatedby workpackagaVP4a,which transformshe pa-
rametermeededor the LE_parameteprograminto an XML default le readabléby the preplFS
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application.For a detailedexplanationof thedifferentparameters

Sitespeci c parameters
sitespecificdir ector ie s, sitespecific, make_install, configure
TheXML default les with setuptheparametersvhicharespeci cto aPRISMsite. Theparameters
de nedin thatcateyory arelistedbelow:
sitespeci cdirectoris
- SITE:
nameof the PRISMsite.
— SMSHOME
ontheSMSsener: SMShomedirectorypath.
— SMSWROOT
onthe SMSsener: SMSworking directorypath.

— SCRIPTREPOSITOR:
on SMSsener: locationof the Repositoryfor the SMS,the SCEandthe SREscripts.

— SMSPROG

— SMSUSER

theuserof the SMSsener.
sitespeci c

— SCHOST
nameof supercomputenost: ONSC

— SCLOG
pathof thedirectoryfor thelog les on SCHOST

— SMShinaries1
pathof thedirectoryfor smshinariesles on SCHOST Thesmsbinariesareexecutableles,
they sendthe statusof therunningtaskon the SCHOSTo the SMSsener.

— SCQUEUE
type of queueon SCHOST(if applicable).

— WSHOST
nameof auxiliary host: ONWS

— WSLOG
pathof thedirectoryfor log les onWSHOST

— SMShinaries2
pathof the directoryfor the smsbinaries les on WSHOSTThe smsbinariesare executable
les, they sendthe statusof therunningtaskonthe WSHOSTo the SMSsener.

— WSQUEUE
typeof queueon WSHOSTif applicable).

male_install

— compile _path :
ONCOMPILE: compilepath: Directory wherethe executablesare storedon the compile-
sener

— compile _server
ONCOMPILE: compile sener: Nodenameof the compile-serer.

— utildir
ONCOMPILE: util directorynamewherethe compilingandrunningscriptsfor the scripting
level arelocated.

— home:
ONSC:Permanente systemfor the scriptsonthecomputinghost.
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— data :
ONSC:Rootdirectoryof theshorttermdatasener. Model input andoutputreadfrom there.

— work :

ONSC:Rootdirectoryfor thetemporaryworking directory
— archive

ONSC:Rootdirectoryof thelong termoutputdataarchie.

— archive .n:
ONSC:Rootdirectoryof thelong terminput dataarchive.

con gure
— LIBHOST:
nameof compilinghost: ONCOMPILE
— LIBQUEUE
typeof queueon LIBHOST.
— LIBLOG:
pathto the directoryfor thelog les on LIBHOST.

— SMShbinaries3

SMS parameters
system,  submit
The XML default les setup the variableswhich areneededo executethe PRISM system.The
variablesarethenusedn the SMSscripts(seehttp://prism.enes.gfPotal/Documenation/wp4/sns/).
theparametersle nedin thatcateyory arelistedbelow:
system

— ACCOUNT

billing unitsaccount.Thevalueof this parameters enforced.

— USER
nameof the superuserrunningthe sms.Thevalueof this parameters enforced.

— OWNER
nameof the ownerof experiment.Thevalueof this parameteis enforced.

— GROUP
nameof thegroup. Thevalueof this parameteis enforced.

— EXPVER
nameof the experiment.Thevalueof this parameters enforced.

— CYCLE
releaserersion.Thevalueof this parameters enforced.

— CLASS
nameof archie class.Thevalueof this parameteis enforced.

- NOW
dateof submissionThevalueof this parameters enforced.
submit
— OPTIONLIST:
list of scriptoptionsde ned by alphabeticaletters.Thelettersareseparatedtby /.

— OPTIONLOCATION
list of XML default les wherethe OPTIONVALUES arelocated. The namesare separated
by/.

— OPTIONVALUES
list of variablesnames.Thenamesareseparatedy /.
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— SCRIPTNAME

nameof executablescriptstartedwhenthe usercreatesandsubmitsanexperiment.
— SMSNAME

smssener name.
— DISALLOWED

Disallonvedtypesto be submittedwith currenttype (if applicable).

Miscellaneougparameters
Description, general, environmentvari ables , unixcommands
Description
This XML default le containsall the variablescontrolling, which taskswill be processediuring
the coupledexperiment.The userchoosehetasksthey wantnavigatingthroughverticalmenus.
— cplmod :
coupledexperimentname.
— cvsextraction
CVS extractionyes/no

— COMPILEMODE
compilingyes/no,f compilingwantedor not.
— RUNMODE
runningyes/no|f runningwantedor not.
— postprocessing
postprocessinges/no.Currentlyonly possiblewith ECHO coupledexperiment.
— archiving  job :
archiving yes/no.Currentlyonly possiblewith ECHO coupledexperiment.

— visualization
visualisationyes/no.Currentlyonly possiblewith ECHO coupledexperiment.
general

— Standardo all runningtaskexceptfor Toyclim experiment:
expid :
experiment-id.
caltype
calendatype: No leapyear/Grgorian/avn.
iniyear
initial dateof theexperiment: rst yearYYYY.
inimonth
initial dateof the experiment: rst monthMM.
iniday
initial dateof theexperimentrst dayDD.
nyear :
durationof arun: numberof years.
nmonth :
durationof arun: numberof months.
nday :
durationof arun: numberof days.
finalyear
nal dateof theexperiment: nal year
finalmonth

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

environmentariables
This XML default le containsall the erwvironmentvariablesneededor the MPI site ervironment. The
variablesareparametergor the supercomputer

unixcommands
This XML default le containsall theunix commandshatcanbemodi ed to t to yourervironmentand
the constraintglueto the differencesencountereih shellsyntax.

How to write xml default les for prepifs (PC)

The rst thingnecessaryo doto createanev XML default le for preplFSis to cutandpasteinto anev

le, thefollowing syntax. Those20 linesrepresenthe XML con g of the XML languageor example,
which XML versionis usedto createhoseXML default le thatcanusedby the GraphicalUserlInterface.
In the following examples** is a commentto shav thatit is necessaryo changethe valueabove it to
createanev XML le.

<?xml version = "1.0"?>

<?xml-styleshee t href="./namelis t- html. xslI' type="text/xsl" >
<?cocoon-proces s type="xslt"?>

<?xml-styleshee t type="text/css" href="../nameli st.c ss"? >
<modelnamelist

xmins:xsi="http: /I www. w3. or g/ 2001/XMLScheme- ins ta nce"

xmins:xhtml="htt p: // www.w3. or g/ 1999/ xhtml|"

xmlns="http://ww w.ecmw.i nt/s ervi ces/prepifs /"

xsi:schemalocati on="ht tp: // www.ecmwf.i nt/s ervic es/p re pi fs/
../NameListSchem a. xsd"

name= "Description">

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

<l--  ->
<description><! [C DATA
Describe  your experiment

]I></descriptio n>
<l-- -—->
<dependency><![ CDATA[
text
lI></dependency >
<l-- >
<info><![CDATA[
text
]]></info>
<l-- >
S T T T R

Whenthepreviouscommanddave beenpastedandmodi ed if necessarynto ablank le, it is necessary
to de ne preciselythe les thatyou aregoingto create.The rst partthatit is necessaryo de ne is the
declaratiorof the XML le itself asdescribedelow:

<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 [Descrip tio n]]> </ la bel >
*** Here it is necessary to change the label of the XML file
<description><![ CDATA[ FIL EFORMAT] ]>< /d escr ip tio n>
<dependency><!/[C DATA[ any depend ]]></dependency>
<guiattribute key="COMMENT">Descri be your experiment</gu iatt 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 IF or ma< /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 Ise </ guia tt rib ute>
</ionamelist>

In this example,a setof XML optionswasusedto createan XML le. The samesetof optionscanbe
alsousedto createnew variableswith a differentgraphicscomponent.Below a list of all the options
recognised:
<type> </type>
— STRING:
createa Stringvalue.

— FORMSTRING
createa stringvaluewith

— SELECTSTRING
createa verticalmenu.
Only this valuecanbe associateavith the following guiattrikute key:

wn

automatically

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

the rangeof valuesdisplayedon the screemalsoseparatedy /. Ownis a Specialvalue
andallows theusersown choiceif associateevith CHANGEABLE.

<guiattribute key="CHANGEABLE"> </guiattribute >:

associatedvith RANGELABEL and RANGE the userhasthe possibility to enterhis
own choice. The value of this option is a numberbetweenl andthe maximumnum-
ber of RANGE values,it representshe position of the value own in the RANGE and
RANGELABEL list. This creategraphicallya STRING box.

— FORMSTRINGARRAY
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createa Stringarray
— EMPTYLIST:
createagraphicalarray
— SELECTSTRINGLIST:
createa graphicaltick box.
— DATE
createa datevariable.

— STRUCT
createangraphicalarrayassociateavith thevaluesde ned by the DEFAULT valueswich are
otherXML variablesde ned alsoin this XML le.

<name> </name> :
de ne thenameof thevariable.
Thelist below arespecialnamesecognisedy the XML language.

— OPTIONLIST:
list of scriptoptionsde ned by alphabeticaletters. Thelettersareseparatethy / andeachof
themcharacterisesne OPTIONLOCATIONThe positionof the letterin the OPTIONLIST
list correspondso the positionof the OPTIONLOCATIONN its list.

— OPTIONLOCATION list of XML default les wherethe OPTIONVALUESarelocated.The
namesareseparatedly /. Thepositionof theOPTIONLOCATIONaluein thelist corresponds
to the positionof the OPTIONVALUESN its list.

— OPTIONVALUES
list of variablesnames.

— FILEFORMAT:
createa le.

Theuseof othernamesreatesimply a variablewith thatname.

<default> </default>
de ne thedefault valueof thevariable.
<label>  </label>
de ne thedescriptionof the variableanddisplaysit in the preplFSNamelistArea.
<description> </description>
thewebdescriptionof thevariable.
<dependency> </dependency>
thewebdependey of thevariable.
<guiattribute key="COMMENT"> </guiattribute>
The commentpopsup whenthe curserhoversover thevariable.
<guiattribute key="FILEOUT"> </guiattribute>
thenameof theoutput le created Wherethevaluesof thevariableswill bewritten.
<guiattribute key="FORMAT"> </guiattribute>
theformatof theouptut le.
— ShellFormat
theoutput le iswrittenin aKornshellformat.
variable=value
— SMSFormat:

theoutput le iswrittenin aSMSformat.

set variable value
<guiattribute key="PRIORITY" > </guiattribute >:

<guiattribute key="VIS">  </guiattribute >:
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— true :
thevariableis visible onthe GUI.
— false
thevariableis notvisible.
<guiattribute key="WRITE"> </guiattribute>
— true :
write thevalueasa variableinitialisationin theoutput le .
— false
thevariableis notwrittento the output le.
<guiattribute key="STRLEN"> </guiattribute>
the value of this XML syntaxis an integer and representshe maximumcharactedength of the
string.
<guiattribute key="ENFORCE"></g ui at tr ib ute >:
— true :
thevalueis givenby the preplFSapplication.
— false
thevalueis notknown.
<guiattribute key="SAVEONLY" >tr ue</ guia ttr ib ut e>

Examplesof variablescreated.

A verticalmenuvariableSELECTSTRINGwith a STRING box.

The usercanactivate the userinput characterisedby the own value associatedavith the CHANGEABLE
option.

<ionamelist>
<type>SELECTST RING</ typ e>
<name>atmvers< /n ame>
<default>D10</  defa ul t>
<label><!/[CDATA [atmosphere 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="RANGELABH."> vers io n D10/user version</guiattr ib ut e>

</ionamelist>

A STRING boxwith adefaultvalue.

Theuserhasthe possibilityto changehis value.

Thelengthof the STRING s limited at5 charactersThelengthis de ned by theoptionSTRLEN
Theoutputof thevariableis writteninto a le FILEOUT. The le hasaspeci cFORMAT

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

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

]I></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 SMSFiles(PC)

The Supewisor Monitor Scheduler: SMS

Thisapplicationis aschedulethatenablesisersto run alarge numberof individual taskswith or without
dependenciesetweereachother SMSrecevesthe statusof thetaskscurrentlyrun. Theusercommuni-
catewith SMSthroughdifferentapplications:

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

SMS default les

1. setupsms.kslis executed

Whenthe userhassubmitteda coupledexperimentwith the GUI. It meanghatthe userhasselectedhe
optioncreate save andsubmitfrom the menuof the GUI.
Firstascriptcalledsetup _sms.ksh isrun.

setup _sms.ksh :

This script gathersall the necessaryariablesfrom the userssubmittedcon guration for the cre-
ation of the SMS tasksthat controlsthe the coupledexperiment. The variablesOPTIONLIST,
OPTIONLOCATION, OPTIONVALUESaresetin the XML default les submit,  config-
ure . Thisis describedn the USAGE sectionof the script. The runningof the scriptis de ned by
acommandine with the necessarparameterso managehe executionof the con guration suite.
Thescriptis locatedin thedefault directory:

Ivar/tmp/prism system/tomcat/  webapps/p re pl FS/b inp at h/ li nux:
Thescriptparametersrethenusedin this le with thecommandwhile getopt case com-
mand .

For example:
In the preplFSapplication:

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/SMSWRO
/SCRIPTREPOSITORY/SMS\_PROG/SITE

Inthe SMS le:

USAGE1l=setup_sms -x expver -r cycle -s smsname [-u smsuser]

[-h  smshome] [-w smswroot] [-y scriptrepository]
[-z site] [-p smsprog] -f outflename ...types...
while getopts  x:ir: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=8OPTARG;;
s)  count=%((count+2));smsname=$0OPTARG;;
u)  count=$((count+2));smsuser=$0OPTARG;;
h)  count=$((count+2));smshome=$0OPTARG;;
w)  count=$((count+2));smswroot=$OPTARG;;
y)  count=$((count+2));scriptrepository=3OPTARG;;
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z)  count=$((count+2));site=3OPTARG;;
p) count=$((count+2));smsprog=$OPTARG;;
esac

done

This scriptalsocreatesa SMSworking directoryde ned by the PreplFSvariableSMSWROQind
copiegheSMS les fromthecentralrepositoryto the SMSworkingdirectory It enableshePRISM
systemto have severalusersandallow eachuserto work on their own version,without modifying
thesourceles. It copiesalsothe le setup _sms.ksh andthe le smssubmit.x.MPl  from
wherethey arelocatedto the SMSworking directory The default pathof the centralrepository:.
Ivar/tmp/prism _system/reposit ory/

SMSworking directory:

SMSWROOT/SMSUBEEXPVER

For thatpurposeseveralfunctionsarealsode nedin this le:

— PREPIFSGETDIR() :
to copy all les from onedirectoryto anotherirectorylocally or remotely

— PREPIFSGETFILE() :
to copy one le from onedirectoryto anotherirectorylocally or remotely

— CVSGETDIR():
to geta CVS packagecontainingthe SMS les from the CVS repositoryto alocal directory

This scriptalsode nesthe SMS con guration suitethat controlsthe default setupandthe default

canceltasks.The nameof the suiteis the valueof the preplFSvariableSMSUSERThe setuptask
createsandrunsanew suitedependingntheparametevaluesthattheuserhassetwith thepreplFS
application. This new suite characterisesyhattype of coupledexperimentthe userhaschoosen.
Below is astandardxampleof a suitede nition:

suite  suitename

family  familyname

edit variablename variablevalue
edit variablename variablevalue

RN

task taskname
task taskname
endfamily
endsuite

Thelist belov shawvs the variablesnecessaryo be de ned in the con guring suiteto betransfered
andusedin the coupledexperimentsuite:

— smsuser :

— SMSHOME
this variablerepresentshe pathof the SMS home. This variablecorrespondso the PreplFS
variableSMSHOMfom the XML le sitespecificdire ct orie s.

— SMSHOST

this variablerepresentsvherethe SMSis run. This variablecorresponds$o the PreplFSvari-
ableSMSNAMBrom the XML le submit .

— SMSOUT
this variablerepresentshe locationwherethelog le for the SMS tasksarelocatedon the
SMSsener. Fromthislocationthe GUI canreadthe output le andthejob script.

— SMSINCLUDE
this variablerepresentthe SMSworking directoryfor theheaderles.
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— SMSFILES:
this variablerepresentthe SMSworking directoryfor the.smsles.

— SMSHOSTFILE

— SMSTRIES
this variablerepresentshe maximumnumberof trial automaticallyexecutedto submitthe
SMStaskbeforereportingafailure.

— SMSCMD
this variableis the commandwhich submitsthe SMS con guring suite. This commandis
associatedvith the parametersecessaryo submitthe con guring suite. Thoseparameters
arethename the pathof the submitscriptandSMSJOBWSHOSTUSERSMSNODE.

— LOGDIR
the pathwherethelog les for the SMSsetuptaskarelocatedonthe SMSsener.

— USER
— OWNER

— submitpath
this variablerepresentthe pathwherethe submitscriptis located.

— smsbinariespath
thisvariablerepresentthe pathwherethe SMShinariesarelocatedonthe SMSsener for the
con guring suite.

— site
this variablerepresentthe nameof the PRISMsite. This variablecorrespondso the PreplFS
variableSITE fromtheXML le sitespecificdi recto ri es.

— EXPVER

— REPOSITORY
this variablerepresentshe path of the centralrepository This variablecorresponddo the
PreplFSvariable SCRIPTREPOSITOR from the XML le sitespecificdi rec to -
ries

— SERVER

Therearethreetypesof les usedby the SMSapplicationin the creationof tasks suchasthe setup
andcancetaskdescribedbore but alsothetaskscharacterisingspeci ¢ coupledexperimentsuite.
Thethreetypesaredescribedelon:

Thede nition les: .def:

gen.def, gen _MPIl.def,  cvs.def, compileECHO.def , compilelPSL-CM 4. def,
compileMPIOB.de f, compileOPATOY.d ef , compileTOYCLIM.d ef, ECHO.def,
postprocessing. def, archiving.def, visualization.d ef

The les arelocatedby defaultin thedirectory:

Ivarltmp/prism _system/reposit ory/ def

Thistypeof le de neshow the SMSsuitewill berun.

A SMSsetupis de ned by asuite.A suitecanbede ned by seseralfamilies.
Eachfamiliescontainsoneor moretasks.Onetaskis theexecutionof ajob script.

— gen_MPIl.def wused in the file setup :
This le de nesa setof functions. Thosefunctionsareusedin the .def les to select,which
platform the userwantto submitthe createdcoupledexperimentsuite. Thesefunctionscan
differ from onesiteto another

oncompile

the submissiorof thetaskis doneon the compilingmachine.
onws:

thesubmissiorof thetaskis doneon the usersdesktopcomputer
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onsc :
the submissiorof thetaskis doneon the SuperComputer

onlog :

the submissiorof thetaskis donealsoon the usersdesktopcomputer
onsms:

the submissiorof thetaskis doneonthe SMSsener.

Thelist above describeshedifferentwaysto submitan SMStask.

Below thelist of variablego besetdifferentlyto performthesubmissiorof adifferentcoupled
experiment.

WSHOST(oncompil e, onws, onlog)/SCHOST(o nsc)/ SMBHOST(o nsms) :
this variablerepresentsvherethe SMS coupledexperimentsuiteis run. This variable
correspondso the PreplFSvariableWSHOST/SCHOSBMSHOSTfrom the XML le
sitespecific

SMSCMD

this variableis the command,which submitthe SMS coupledexperimentsuite. This
commandis associatedvith the parametersecessaryto submit the coupledexperi-
mentsuite. Herethe name,the path of the submitscript andthe parameterSMSJOB
WSHOST/SCHOST/SMSHOSUSERSMSNODE.

SMSKILL:

thisvariableis thecommandwhichkills thejob procesonthe HOSTwherethe submis-
sionhasbeendone.Thiscommands associatedvith the parametersecessaryo kill the
process. here the name, the path of the killing script and the parameters
WSHOST/SCHOST/SMSHOSSMSRID.

LOGDIR

the pathwherethe log les for the SMS tasksfrom the coupledexperimentsuitesare
locatedon theremotemachine.

smsbinariespath
this variablerepresentshe pathwherethe SMS binariesarelocatedon the remotema-
chinefor thecoupledexperimentsuite.

QUEUE
the queuingsystemoption.

— gen.def used in the file setup :
This le is usedin the SMS le, whichde nesthe SMSsetuptask,calledsetup.sms . Itis
possiblewith the sameSMS con guration suiteto startandrun differentcoupledexperiment
suites.This le de nesasetof variablesnecessaryo setupthe coupledexperimentcorrectly
This setof variablesis rst describedn thesetup _sms.ksh and/orin thegen MPI.def
les. Includingthose les, the setuptasktransmitsthe setof variablesfrom the con guring
suiteto the coupledexperimentsuite. Thosetwo les setthe variablesin a SMS syntax:(see
http://prism.enes.gfPotal/Documengtion/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 representa
particularaction. The useris asled in the GUI whatkind of tasksis needed The value of
thoseanswersare checled andif the userhasansweredositively, the de nition le associ-
atedwith thatactionis addedn the SMSsuite.The les follow thefollowing standargattern:

family  actionname$MODE LCON-I G

trigger 0
family  actionname
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task actionname$MODE LCONAG
endfamily
endfamily

ThevariableMODELCONFI® the nameof the coupledexperiment.Dependingonits value,
thetaskdiffersdependingn, which coupledexperimentthe userwantto run.

— compilecouplede  xperi ment namede f, used in the file setup :
Thosede nition les aredifferentdueto the factthatthe compiling of a coupledexperiment
involves a different numberof modelscompilation. Hencea different numberof tasksare
de ned for eachspeci ¢ coupledexperiment.

TheSMS les: .sms:
setup.sms;on gurelib.sms,buildmodel.smsgetCVS.smsge nequeue.smgjetdata.smgostpro-
cessing.smsrchiving.smsyisualization.sms
The les arelocatedby defaultin thedirectory:
Ivar/tmp/prism _system/reposit ory/ fi les
Eachtaskde ned in the SMS suite, is associatedvith a.smsle. Thelist describedabore is the
list of .sms le for the existing type of tasks,thosestandardles areindependenof the coupled
experiment.For eachcoupledexperiment,a link exists betweerthe standardle andits own .sms
le.

getdata.sms —— getdatamodelnam e. sns
The.sms les area collectionof headerles. This collectionof headerles performthe taskre-
guestedy the.smsle.
Below thelist of standardsms les anda descriptionof thetaskassociatedo it:

— setup.sms
This le createsa SMScoupledexperimentsuite.In functionof theparametersetby theuser
with the GUI.

— getCVS.sms :
This le enableghe userto communicatevith the CVS repository It enablesalsothe possi-
bility to importlocally thedatafrom the CVS sener.

— configurelib.sm s/ bui Id madel. sms:
The les enablegheuserto compilethenecessarlibrariesandto build themodelsrequested.

— definequeue.sms
Enablegheuserto de ne the parametersecessarjor the queuingsystemif thereis one.

— getdata.sms
Eablesthe userto gettheinput data les andthe modelexecutabledo run a speci ¢ coupled
experiment.

— postprocessing. sms:
Enablesthe userto postprocess speci ¢ coupledexperiment. Currentlyit is only possible
with the ECHO coupledexperiment.

— archiving.sms
Enableghe userto archive a speci ¢ coupledexperiment. Currentlyit is only possiblewith
the ECHOcoupledexperiment.

— visualization.s ms.
Enableghe userto visualisea speci ¢ coupledexperiment.Currentlyit is only possiblewith
the ECHOcoupledexperiment.

Theheaderles: .h:

setup, Smssysteminit.h, Smsinitsmsvar.h, initsmsvar.h, Sms.submit.h,
Smssubmit _MPL.h, rcp.h, trapl.h, endt.h,  SMSGuispecif libs.h, Guis-
pecif _all.h config _preprocessing.h , config _timecontrol.h,

config _commands_cs.h, Smscalendar.h
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The les arelocatedby defaultin thedirectory:
Ivarltmp/prism _system/reposit ory/ in clu de
Theheaderles represenscripts.Most of theheaderles follows the SCEandSREorganisation
It wasdesignedn this way to enablethe GUI to usethe samesetof scriptsfor a speci ¢ coupled
experimentasthe onesusedat the scriptinglevel (without GUI). This designminimisesthe main-
tenancavhenthe SCEandSREaremodi ed atthescriptinglevel.
Therestof the headerles arenecessaryonly for the SMS taskandnot by the scriptinglevel, to
run a coupledexperiment. The les differ from the scriptsde ned in the SCEand SRE andthey
follow the standarchamingcorventionbelow:
Following the SREandSCE:headerfilename  .h
Adaptedfor SMS: Sms/SMSheaderfilename .h
— rcp.h
Severalfunctionsarede ned in this SMS le. Amongthem,thefunctionsalreadyde nedin
the le setup _sms.ksh . Thosefunctionsarede ned againin the coupledexperimentsuite
to beusedin the coupledexperimentsuites:

DODSPUT():
To putaDODS packagen the DODSsener.

DODSGET()
To getaDODS packagdrom the DODSsener.

CVSPUTFILE() :
To putone le intheCVSsener.

CVSGETFILE() :
To getone le fromtheCVSsener.

CVSGETDIR():
T getadirectoryfrom the CVS sener.

CVSGETDIRSPECIA():
To getaspeci ¢ directoryfrom the CVS sener. Thisdirectoryis sitedependent.

PREPIFSGETDIR() :
To geta PreplFSdirectory
— Smssubmit MPI.h :
This le is necessaryo transferthelog le from oneremotemachineto the SMSsener. The
transferis only necessargn aremotemachinethatis usinga queuingsystem.Two functions
arede nedin this le:
SMSRCP():
This functionsetthevariablesneededo transferthelog le. It is alsocheckingthe size
of thelog le andcutthelog le intotwo smallerlog les, if the le istoobig.

out :
Thelocationwherethelog les aresaredontheremotemachine.

outfile
Thelocationwherethelog les aretransfered.
TRANSFERLOG()
This function tranfersthe log le from one remotemachineto the SMS sener. This
functionis usedinsidethe previous SMSRCP
— trapl.h
Severalfunctionsarede nedin this headerle. Thefunctionsarenecessaryo checkthatthe
SMStaskdoescorrectlywhatit is asled.

ERROR():
Thisfunctionis usedo displayanerrormessagéf the SMStaskis notrunningcorrectly
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It usesalsothesmsbinariesmsabort to updategraphicallythestatusof thetask. It also
usesthe function SMSRCRIe nedin the le Smssubmit _MPIL.h to transfertheerror
le.

SMSSTOP():
This functionis usedto stoptherun of the SMStask. It alsousesthe function SMSRCP
de nedinthe le Smssubmit MPI.h totranfertheerror le .

— endt.h
This le is usedto endthe job scriptof thetaskif thetaskhasrun succesfully It usesalso
the smshinariesmscomplete to updategraphicallythe statusof the task. It alsousesthe
functionSMSRCRIe nedin the le Smssubmit _MPI.h totranferthelog le.

— initsmsvar.h/Sm s _initsmsvar.h
Usedfor exporting all the variablesde ned in the con gured SMS suiteandin the coupled
experimentsuiterespectiely. By doingso,the SMSvariableshecomeshellvariablesandcan
beusedin thescript.

— Smsguispecif.h, Smsprint _par.h, Smssitespecific _mod.h,
Smscppflags.h, SMSilibraries.h, Smsadd cond.h,
Smssitespecific dibs.h, Smscomplete _setup.h

These les areimportantfor the designof the headerles. Insidethe les areincludeddif-
ferentheaderles dependingon thetasknamecurrentlyrun. The headerles canbe model
dependentand/orplatform dependentlt enhanceshe genericaspecof the headerles, cre-
atingatemplatele usedasalink to createmodeldependentsms les.

The les follow asimilar patternasthe onedescribedelow:

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 the centralrepository
to the SMSincludeworking directory It alsosetsup variablesnecessaryo run the coupled
experimentsuitecreated.The descriptionof the variableswasdonein the documentatioriior
the le setup _sms.ksh so:
Thelist belov representshe variablesnot de ned previously but usedin the speci ¢ coupled
experimentsuite:

MODELCONFIG
This variablerepresentshe nameof the coupledexperiment. This variablecorresponds
to thePreplFSvariablecplmod fromtheXML le Description

NUM

This variableplaystherole of a counter The counterhasa maximumvalueandit counts
the numberof iterationsalreadyprocessedlt is usedto calculatethe numberof chunks
to runfor a coupledexperiment.The counteris usedwith the SMScommandepeat

Thenthis le collectsthe valuesinheritedfrom thelist of variablesincludedin the XML le
Description . A testis madeto checkif thevaluesof thevariablesarenegative or positive.
If the valuesare positive, it meansthat the userrequiresa speci ¢ actionto be performed.
Eachactionis associateavith a.def les characterisingt. If thevalueis positve the .def le
is pastednto the le playingthesuite.

smssubmit.x.$si te :
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This le islocatedby defaultin thedirectory:

Ivarltmp/prism system/tomcat/  webapps/p re pl FS/b inp at h/ li nux

This le enablesa submissiorof the taskindependenbf the platformwhereit is submitted. This
designenhancehegenericaspecbf thesystem.This le isrunbythe SMSvariableSMSCMIThis
le is runwith 4 initial parameterSMSJOBWSHOST/SCHOST/SMSHOBUSER SMSNODE
de nedin the le setup _sms.ksh andin the le gen _MPIl.def . In this le, thevariablesare
de ned asfollows:

— FILE : de nesthevariableSMSJOB

— CMDHOST/SUBMITEST : de nesthevariableWSHOST/SCHOST/BSHDST
— MAIN: de nesthevariableUSER

— LOCAL de nesthevariableSMSNODE

Thenthis le teststhe valueof thevariableCMDHOST/SUBMITESTandthevariableLOCAL If
thevalueof thetwo variablesaredifferent,it meanghattheuserwantsto submitataskonaremote
platformthanthe SMSsener, if they arenotdifferentit meanghatthe userwantsto submitonthe
samemachine If thevaluesaredifferent,it meanghatthe userwantsto submiton a differentplat-
form thanthe SMSsener. Thenatestis processedtb seeif thereis aqueuingsystemontheremote
machine.Thetestis donewith thevariablevar , which dependon theresultof the functionqgs-
tat . If thetestis positive thejob scriptrepresentety thevariableFILE is submittecthroughssh
with abatchjob, if thetestis negative the jobscriptis submittecthroughsshwith agsubcommand.
In the caseof a gsubcommandhroughanssh,thelog le of the smstaskis sared ontheremote
machinethentransferedwith thefunctionTRANSFERLOG()in the le Smssubmit MPI.h ,to
the SMSsener to have the possibilityto visualiseit with the GUI.

Below is aschematiaziew of thesubmissionle:

if [ "$LOCAL" != "$SUBMITHOST" ] ; then
ssh ${SUBMITHOST} gstat >/dev/null;var= $?;e cho $var
if (($var > 0)) then
ssh ${SUBMITHOST} ksh < $FILE 1>/dev/null 2>$SMSJOBOUT
else
ssh ${SUBMITHOST} gsub < $FILE 1>/dev/null 2>$SMSJOBOUT
fi
else
gstat  >/dev/null;var =$7?; echo $var

if (($var > 0)) then
$FILE 1>$SMSJOBOUT2>&1
else
gsub < $FILE | grep -i submitted && exit O
fi
fi

How to write a SMS suite (PC)

Creationof a suite:
syntaxto createa suitecontaininga certainnumberof familiesanda certainnumberof tasks:

suitename
familyname
taskname
taskname
endfamily
familyname



32 CHAPTER 3. DEVELOPER GUIDE

o« e

PMIOD.XSD O Q

@0

I

PMIOD.XML Q
SMIOC. XML
Figure3.2: XML trees
taskname
endfamily
endsuite
Initialisation of variablesin thesuite: syntaxto declarea variablein the SMSsuite:

editvariablenameariablevalue

syntaxto usea SMSvariablein thetask:
%SMS\ARIABLEY%

Creationof a.smsle:
syntaxto includeheaderles int he.smsle:

%include

3.1.3 PMIODs and OASIS4 support (CL)

The OASIS-4 couplingcon guration les; the PMIOD, SMIOC, AD andSCCde ne the coupledmodel
environment(PMIOD andAD) anda speci ¢ coupledmodelexperiment(SMIOC andSCC).They have
beendescribedn detailhere(? ). Thecon guration knowledgeexists on threelevels,ascanbe seenin
gure 3.2.The rst levelisthetreedescribingall possiblecombination®f con gurationdata.Thesecond
level treedescribesa particularmodelspossiblecombinationof level one. Thethird level treedescribes
aparticulaimmodelspeci ¢ con gurationof thelevel two treefor anactualcoupledmodelrun. Seetable3.1
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Level | Filename | Type

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

Table 3.1: Meta les for the OASIS-4coupler

[ANNOTATIONﬂ [DOCUMENTATION] -

XML Specification

v AN
] o]

Figure 3.3: XML parts

3.1.4 Objectives

Theobjective wasto extendpreplFSwith a modulefor con guring OASIS-4. Thatmeantto visualisethe
PMIOD XML les andto integratewith preplFS.Thedifferencebetweerthe preplFSandPMIOD XML
contentmodelsis thatthe preplFS les do not describehierarchicalcontentbut arelists of con guration
elementgo be presentedn differentways. Thereis no conceptof hierarchicalcontect within one XML
le exceptthatindividual elementsanbe usedwith the STRUCT elementto groupthem. The PMIOD
les describeadeephierarchyof elementavhereoftenwhole subtreeganbe optionalandtheir presence
dependenbn the context. If we couldtake advantageof the prepIFSXML les for operationakontent
andthe PMIOD XML les for thescienti ¢ contenthecombinatiorshouldmake it possibleto cover very
large con gurations,see gure 3.1.

3.1.5 Design

An XML le andschemaarenot by themseles descriptve enoughto enablethemto be useddirectly
for building a GUI. The schemade nes the allowed typesand occuranceof elementsand also which
combinationsareallowed but saysnothingaboutwhich elementshouldbe editable. The designof the
PMIOD would needto guidethe GUI to presenthe XML structurevisually to the userwhile not being
too muchof aburdenon userswithouta GUI or makingthe PMIOD (too) dif cult to readfor humans.l

will now goonto discusghedesignissuesandthe choiceghatweremade.

Onefor all

Could onesingle XML schemabe usedfor describingall models?Having a differentspeci cation for
eachmodelmeanghat extra information could be introducedor that choicescould be eliminatedwhen
not appropriatefor that model. A generalspeci cationwas muchmoredif cult to createbut involved
muchlessmaintainencever time asonly oneschemaneedso be supported We choseone schemdor
all les.
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Documentationand annotations

Oneof thestrengthof thepreplFSXML les is thatthey allow for documentatiomf the purposeof each
groupof variablesandeachvariableindividually. Thestrengthof thismodelis thatthedocumentatioman

be automaticallypresentedogethemwith the datavaluesby the useof XSL translation/formattersThe

documentatiorwill not go out of dateandwill be transportechutomaticallybetweendifferentreleases.
The weak points are that badly formatteddocumentatiorcan possibly break operationalprocessingpf

the XML le by otherprogramsunlessvalidationof the le andotherdocumenthandlersis doneafter

eachupdate.Anotherconcernis thatthe le canquickly becomdarge anddif cult to read.The PMIOD

containsinformation aboutthe model owner in the codenode. As someof this informationis highly

transienivertime, suchascontactdetails,it raisesthe questionof the codenodes usefullnesovertime.

Therestof the PMIOD doesnot containpraovision for annotation®r documentatiorof the variablesand

in comparisonwith the preplFS les it is easyto seewhy: A PMIOD le containsa 100 times more

nodesandthe readabilityandprocessingf theseles would becomedif cult if documentationvasalso

included.

All thingsin oneplace

Onecanthink of the XML speci cationasa knowledgerepositorycontainingmary differentpartsascan
beseenin gure 3.3. Youwouldlike to have asmuchknowledgeaspossiblein oneplacesothatyou do
notneedto searchin different les to nd information. Theanalogywith a databasés there.However, in

thedatabasgouwouldnotputall informationin thesamedable.As mentionedabove we decidedo gofor

differenttables,one le for thecoupler/modetiataanda differentfor the documentatiortc. Thegeneral
con ict situationis thatwith more compleity beingintroducedinto the speci cation les the morewe

have to “divide to conquer’andfragmentatioris the result. Maybethis fragmentationis bestdealtwith

by usinga databasdor storingthe XML content. Therearesomeambitiousandcomplex speci cations
in progressn thecommunityandit is importantthattogethemith the speci cationsprovide thetoolsfor

working with themthataddressetheseissues.lt is not until you try andmake or usethetoolsthatyou

really understandheimplicationsof your designchoices.

Style and structure

The PMIOD hasa vertical structure By this we meana structurewith a deepnestingof elements

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

</target_transformation>

insteadof

<target_transformation statistics="fld_integral’ debug_mode="false' />

Attributesarethereto describesomepropertyof theelementandareNOT editablein theGUI or otherwise.
Theideais to not having to implementa an editing interfaceto the attributes. From a processingoint

of view a horizontaldesignis moreefcient but loosenghe structure.Child elementsareintroducedto

describesomeoption/feature/pnoetty asneededand enhanceshe feeling of context throughstructure.
We believe we have areasonablelepth.As mary attributesaspossiblearesetin the schemao male the
XML le easyontheeye.

Driving the GUI
Intr oduction

The GUI metadatas containedn thefour les listedin table3.2. Theschemales de ne therulesfor
the XML les regardingthe structureandcontent. The XML les have contentaccordingto therulesin
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Content Filename | Type | 10
De nes structuretype andsemantics PMIOD.XSD | Schemale | I
De nesthevalid contentfor amodel PMIOD.XML | XML le I
De nesaspeci ¢c modelrun con guration | SMIOC.XML | XML le (@)
De nes structuretype andsemantics SMIOC.XSD | Schemale | |

Table 3.2: Meta les

theschemales. Threeof the les supportthe con gurationandareinput les andthe SMIOC.XML is
the outputandresultof the userschanges.The gure 3.1 shavs anoverview includingtheseles. The
GUI createghe con gurationinterfaceby analysingthethreeinput les andclassifyingthe information
accordingo anumberof rules.Eachof theseruleswill be describedn thefollowing presentation.

Construction of the interface

The GUI supportscon gurationin 2 ways:
1. Changingvaluesin tex elds (or otherwidgets).
2. Changingvaluesby selectingdifferentbranchesn thetree.

Theright handpanein gure 3.11shaws only the rst typeof changesandtheleft handtreehasmenus
thatallows for selectionof subtrees.

Sincethenumbernf nodesdescribedy theschemd@MIOD.XSDis large (approx10000)andthestructure
canattimesbe deepwe needto hidealot of informationfrom the user This is accomplishedy having

theright handpaneshaving only the editablenodes.Thereis noinformationin the schemaspeci cation
if anodeis editableor notsowe have to provide this ourseles. Themethodchoseris to wrapall editable
nodeswith a GUI nodethat containsall the necessarynformationneededoy the GUI asshavn below

(from the PMIOD.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 thisis thatthereis anodenamedhourwith thevaluel6 andadefaultof 12. It is presented
with thelabel“Surface! to theuser Thecon gurable nodecancontaininformationfor the GUI thattells
it how to displaythe valueor shav the value selectabldrom a range(not shavn here,seethe schemain
(?)

On outputto the SMIOC. XML thecon gurable nodeis stripped:

<exchange_date>
<period>
<hour >16</hour>
</period>
</exchange_date>
The GUI performsan initial scanningof the PMIOD.XML and builds the right handpanefrom these
nodes.Thenodesareonly shavn in their context. This meanghatfor a nodeto be editableit mustbein

the selectedsubtreeon left sidepane.Selectingherootnodewill shaw all editablenodes.
Theleft handsidetreecontainamenuson all nodeswhich allows the userto manipulatehetreestructure

belov the node. Typically it allows for selection/deletiontaition of nodes. The schemales contains
informationonwhichnodecanoccurwhereandhow mary timesin thetreestructurg(from PMIOD.XSD)
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Attrib ute name Meaning to GUI

branchrequiredasis Subtreenot editable.

noderequiredasis Nodenoteditable.
requiredbut_.changeable Nodecannotbe deletecbut maybeedited.
clone-able GUI needdo allow for copiesof the nodeto beinserted.

Table 3.3: GUI attribute hints
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Figure 3.4: GUI presentatiomf 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 saysthatthereis an elementgridfamily with a subelemengrid. Therecanbe ary numberof grid
elementbut atleastone. Thereis anattributelocal_namethatgivesthenameof thegrid usedin themodel.
Theattribute noderequird as s is partof the GUI directiveslistedin table3.3:

Thesedirectvesneeddo beinsertedin the nodesto assistthe GUI in producingthe behaiour we want.
Thedeclaratiorof thegrid lookslike thisin the PMIOD.XML le:

<gridfamily local_name='GAUSSIAN">
<grid local_name='AT42' >
<.>
</grid>

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

Thepresentatiomf thestructures shavnin gure 3.4

Thuswe canseethatthe PMIOD.XML de nesthealist of alternatves,i.e. the AT42andAT63 andthe
schemaPMIOD.XSD, allows for morethan1 alternatve to be presentLookingattheGUI gure 3.4we
seethattheuseris presentedvith a choiceof eitherAT420OR AT63 How canthe GUI know thatthisis a
choicesituationandnotalist of possibilities?The answedies in the SMIOC.XSDspeci cation. Initially
theaim wasthatthe PMIOD.XML andthe SMIOC.XML shouldsharethe sameschemao make it easy
to maintain. The situationshavn herewasthe onesituationthat could not be describedy oneschema:
Allow for a list alternatves on input and requireonly oneto be chosenon output. The SMIOC.XSD
schemdooksasfollows:

<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 MaxOccus keyword is not presentin this speci cationandthis indicatesthat there
mustbeonegrid nodeonly. Tusthe PMIOD.xsdandthe SMIOC.xsdarenotidenticalbut very similar.The
differencesbeingthe describedcontrol of outputnodesandthatthe SMIOC.xsddoesnot allow for the

GUl information,see3.1.12.

The PMIOD.xml de nesahiearachicatreestructureandthe PMIOD.xsdde nestherulesfor the opera-
tionsallowed on eachnodein thetree. The GUI recognises numberof patternsoccuringin the PMIOD
input les. Thesepatternswhich we call rules,enableghe GUI to createmenusfor eachnodewith the
allowed operationon the nodesuchasremoval of the nodeor insertionof a nev node. The procesds
describedasfollows:

. Analysethe PMIOD.XSD schemdor all possibilities

2. Readthe PMIOD.XML le for thismodels possibilities

3. Insertthechoicesrom theusers saved con guration

4. Analysethedifferencebetweerthe PMIOD.XSDandSMIOC.XSDschema

5. Build all menusfrom the treeconstructedn the previous steps

=

Fromherel will describeeachrule usedin theabove process.

Rule number 1

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

An exampleof this situationis 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 the origin nodeto be deletedor 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 this situationis statistics PMIOD.XML.:
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Figure 3.5: Rule 1 situation.The GUI allows for the origin nodeto be deletedor added

[} Q«]) output
og E/ minimal_period
[og] E/ corresp_transi_in_name

og] E/ component_name

@ (BNl BRILE T RULE 2 PARENT MENL. Choose [source_time_operation] from below
@ () statistics:{fld_maxii [J [source_time_operation]
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Figure 3.6: Rule2 situation. TheGUI allows for all, any or noneof thenodesin the PMIOD.xml to be present

<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>

The GUI operationsallows for all, ary or noneof the nodesin the PMIOD.xml to be presentsee gure
3.6

Rule number 3

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

An exampleof this situationis the previously shavn gridfamily example, gure 3.4.
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@ C@ file
0-(}:]) name
&(C RULE 4 MENU single element
@ @ source_transformation | SET VALUE OF node format to be [mpp_ascii]
Q_ () stauistics:{fld_maxin| SET VALUE OF node format to be [mpp_ieee32]
@ fld_maximum SET VALUE OF node format to be [mpp_native]
o o transient[ATLGWFLL] SET VALUE OF node format to be [mpp_netcdf]
© o transient[ATWATFLX] This node has no attributes
o o transient[ATWINSTS)
©- () persistent[DRAGCOEFF)

Figure 3.7: Rulenumber4:enumeratiosituation.Choiceof oneof thelisted valuesfrom the SMIOC only.
Rule number 4: “enumeration”

The SMIOC.XSD has an enumerated list of choices.

An exampleof this situationis 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>

The GUI operationsllows for a choiceof oneof thelisted valuesfrom the SMIOC only. See gure 3.7

Rule number 5: “choice”

The SMIOC.XSD speci es a choice between nodes

An exampleof this situationis the le andcomponentrom 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>

The GUI operationgllows for a choiceof oneof thenodesle or componenfrom the SMIOC only. See
gure 3.8where le isthechosemode.

Thedesignusingcon gurablenodesandpatternsor the menugeneratioris generalpurposeandcanbe
usedwith ary XML le andwe hopethatthis designwill be ableto grow with thecon guration needsof
the coupler/models.

3.1.6 Constraints

The W3C Schemaspeci cationis comprehense andcomplex. Working within the projecttime it was
not possibleto implementall featuresof the speci cation. We have decidedto only supportthe features
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Figure 3.8: Rulenumbers: choicesituation.A choiceof oneof thenodesle or componenfrom the SMIOC only.

XML Datatypes

XS ENTITIES XS ENTITY xs.ID xs_ IDREF

xS IDREFS xs_.NCName XS_NMTOKEN XS_NMTOKENS
XS_NOTATION xs_.Name xs_.QName xs_arySimpleTlype
xs anyURI xs base64Binary xs_boolean xs_byte

xs_date xs dateTme 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 heggativelntgger | xs nonN@ativelnteger | xs_nonPositielnteger | xs_normalizedString
Xs_positivelnteger | xs_short Xs_string xs_time

xs_token xs_unsignedByte xs_unsignedint xs_unsignedLong
xs_unsignedShort

Table 3.4: SupportedXML Datatypes

thatwerenecessaryo describehe PMIOD. It is alsoof interestnotto make the PMIOD too complicated
asit will have to be understoody the modeldeveloperso allow themto describetheir model.

3.1.7 Limitations

Most of the datatypesaresupportedasa con gurable for text- elds whereappropriate:

Supportedn this context meanghatthereexistscodeto checkthattheinputconformsto thespeci cation.
This checkis handledby the Apache/Xerescodesthereis no pointin duplicatingalreadyexisting code.
Futuredevelopmentshouldseea testsuitefor thesetypes.

Thefollowing schemdeaturesareunsupporteédnduntested:
Facetsjengthetc, xs:patterntotalDigitsetc.
xs:union,xs:list,xsih
XPathbasedselection
Keys andkeyreferences
xs:documentation,xgginfo,xsamotation

This doesof coursenot meanthatyou cannotusethemin your XML documentjt only meansmenusor
con gurablemight not be correctlygeneratedvherethesefeaturesareused. This is not a problemif the
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nodesarenotin aneditablesection.

The featurethat will be implementedn the next versionsis facetsas this can be very convenientin
describingnputdata.

3.1.8 Checking

The preplFScheckingfeature?? which allows you to write rulesthatteststhe con guration validity has
notbeenimplemented/etfor thePMIODs. A designchoiceneeddo bemadewhetherto try andintegrate
the XML datainto the existing preplFSlanguageor to useadifferenttechnique Theproblemliesin inter
operabilitywhenmakingbothervironmentscrossrefererenceachother This featurewill be developed
in thefuture.

3.1.9 Performance

Java programstendto be slow and have large memoryfootprints. The last coupleof yearshave seen
goodprogresdowardsleanerandfasterJVMs andthelaterthe JVM usedthe betterthe GUI performance
will be. The aim of theinitial implementatiorof the GUI it to provide the correctfunctionality Some
obsenrationson ef ciency canbe madeon two partsof the program:The analysisof the schemaandthe
creationof the typical 5000 nodesandtheir menusand associatednfo. The analysisof the schemas
not a problemin the c/sversionasthe sener will do thisonly once.In the standalonelient versionthis
analysisneedsto be cachedandversioned with theinput les. We hopeto be ableto introducethis as
soonaspossible.

3.1.10 GUI functionality

The GUI consistf two window panes:
1. Navigationtree
Theleft handpanewith its icons.

2. Theinput elds
Theright handsidewith thetext elds.

Navigation tree

Thenavigationtreecontainsall the con gurationnodesin the PMIOD. A line in thetreeis composedf
anavigationhandle,icon,nodeameandlocal nameattribute asin gure 3.9.

Navigationhandle
Opensandclosestheview of thesubtreefor navigation.

Icon
Identi es the type of node,for instancetransientswith outputnodesarerepresenteésan O and
inputnodesasan|

Nodename
Theschemanamefor thenode.

Localname
If the nodehasanattribute local_nameit is displayedbetweersquarebraclets. Thelocal_-nameis
thenamefor the variablein the modelcode.

Text value o
If thenodehasatext valueonly,asin this example:
<transient_standard_name>surface_downward_wat er_flux </ftrans ient_s tandard _name>

Thevalueof thetext nodeis displayedoetweercurly braces.
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Figure 3.9: GUI navigationtreecomponents

Action | Result

MB1 (Left) | Selectnodeby clicking onnodenamer icon.
MB1 (Left) | Open/closesubtreeby clicking on handle.
MB3 (Right) | Openmenufor node.

Table 3.5: Mousebuttonfunctionality

Action Result

Up/Down Arrow | Move aroundthetree.
Right/Leftarrov | Open/Closesubtree.

Blank Deselechode.
Home/End Gotorootor lastnode.
Tab Takesyou to theright handpaneif elds arepresent.

Table 3.6: Keyboardnavigation

Interactionis madeby eitherthe mouseor keyboard:

Oncea nodehasbeenselectedjndicatedby the backgroundf the nodenamebeingdarkened,the key-
boardcanbeusedfor navigation:

Usingtheright (MB3) mousebuttonontheicon or nodenamepopsup amenufor thenode.By choosing
to add,delet®r make choicesbetweemodesyou canchangahesubtree Themenuslastentryisa“Show
attributes” menuthatdisplaysall attributesfor thenode.

As canbeseenin gure 3.10thecon gurable arerepresenteddy a greenC. Onevariationcanbe setby
themenuon the nodeandthe currentvalueis displayedoetweercurly braces.The otherversionis when
thecon gurablerepresentatext eld in theright pane.Theblue E nodesrepresentglementnodesthat
canbe openedand closedwith the handle. If an elementcontainsonly a text node,suchasthe default
nodethevalueis displayedbetweercurly bracessothatit needsotto be openedFinally, atext nodeTt
representinghevaluein atext eld is displayedn black.

Theinput elds

Theright handside paneprovidestext elds for accessinghe con gurable/edital® nodesin thetree. It
shaws only the editablenodesthatbelongto the selectechodeandits subtree.To seeall nodes pointto
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Figure 3.10: Iconlegend

Figure3.11: Theinput elds pane

therootnode.

In gure 3.11we have selecteda transientandall the editablenodesare visible with their labelsin the
blue area.Thelabelsalsoworks asfastlinks to the navigationtreewhenpressed.This allows for quick
navigationto a particularnode. You canusethetabkey to walk thetext eld area.Clicking in theinput
text eld areabringsablueframeto highlighttheinputstate.Youcannow enterthenew value.Validation
of theinput valueaccordingo typeasdescribedn table 3.4 takesplacewhenyou hit return. If theinput
is notvalid thetext eld framebecomesedandtheold valuereplacegheinvalid valueentered.

3.1.11 Visual Coupling interface

Thevisual couplinginterfaceaimsto male it easierto keepanovervien betweermodelcomponentdy
listing the input and outputnodesfor both components.See gure 3.12 Selectinga nodein the visual
coupling interface also selectsthe nodein the GUI. This can be usedfor navigating the two models
ef ciently. To coupletwo nodesdo asfollows:

1. Selecttheinputnodein the VCI.

2. In the GUI make surecomponennameis selectedn the origin nodeby usingthe menuon the
node.

3. Selecttheoutputnodein the VCI.

4. In the GUI make surecomponennameis selectedn the outputnodeby usingthe menuon the
node.

5. Draw aline from theoutputnode(red)nodeto theinputnode(green)in theothermodelcomponent
by pressinghe MB1 (Left mousekey) andholdingit dowvn while you draw.

Pressingon anedgeremovesthe couplingin the VCI. PressingiB2 (Middle mousebutton) over a node
andmoving themousemovesthenodein thepane.
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Figure 3.12: The Visualcouplinginterface
3.1.12 Saving of the instancedocument

Saving of theinstancedocumentj.e. the con guration madeby the useramountgo outputtingthe user
con guredtreenodesasXML nodes.Forthemoment2 les arewritten:
1. TheSMIOC.XML with thecon gurable nodesare Itered out.

2. A GUI speci c saves le containingthe con gurable nodesandothermarkup.

3.2 Adaptation of PreplFS and SMSto newcon guration (PC)

New PRISMsitecon guration

— PreplFSadaptation
It is necessaryo modify thevalueof thefollowing variablesn the XML default les:

XML default le configure
variabled.-IBHOST, LIBQUEUE, LIBLOG

XML default le make_install
variablescompile _path, compile _server, utildir, home, data, work,
archive, archive .n

XML default le environmentvari able s

For anew PRISM siteinstallation,it is necessaryo modify all the variablesof this le.
Thevariablesarecurrentlynecessaryor therunningonthe MPI PRISMsite.

XML default le postprocessing

variableafterburner

XML default le sitespecificdir ecto rie s
variablesSITE, SMSHOME,SMSWROOTSCRIPTREPOSITOR, SMSUSER

XML default le sitespecific

variablesSCHOST, SCLOG, smsbinariesl, SCQUEUE, WSHOST,WSLOG, sms-
binaries2, WSQUEUE

XML default le unixcommands

Thisis necessaryo modify only if thecon gurationof your stationis different.

— SMSadaptation
It is necessaryo modify thefollowing les usedby SMS:
Smsconfig.h used in configurelib.s ms

Add if necessarg new platformnameto bechecled andrecognised.
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Smssitespecific libs.h used in configurelib.sm S
Changethe included les to your compiling ervironment. The le namefollows the
standardelow:

filename _nodename.h

Smsbuild.h used in buildmodel.sms
Add if necessarg new platformnameto bechecled. Similarto thechangesnadein the
le Smsconfig.h

Smssitespecific _mod.h
Changeheincluded les to your compilingervironment.Similarto thechangesnadein
the le Smssitespecific dibs.h . The le namefollows thestandardelow:

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

flename _modelname _nodename.h

SMSdefinequeue. h
Changethe included les to your running ervironment. Similar to the changesnade
in the le Smssitespecific dibs.h . The lename is coupledexperimentmodel
dependentln this casethe le namefollows the standardelow:

filename _coupledexperim ent namenodename.h

Smsconfig _mpi.h/Sms _config _site.h/Sms  _config _commands.h/
Smsjob _directory.h/Sms save _ogfile.h/Sms job _directory.h used
in getCVS.sms/def ine queue. sms/g et data .s ms/post pr ocessin g. sms/
archiving.sms
In eachof the les changetheinclude le to your runningervironment. The le name
follows the standardelow:

filename _nodename.h

launching _modelname nodename.h used in Smsrun.h
Replacaall theincluded les with the correspondingnodenamef your runningerviron-
ment. The les aremodeldependent.

getdata.sms/pos  tp roc essi ng.s ms/ar chiv in g.s ms
In the SMS les, addif necessarg new platformnameto be checled andrecognisedit
canbe Similarto thechangesnadein the le Smsconfig.h

— Otheradaptation
Theadaptatiorfor a new sitefollows the SCEandSRE. It meanghatsimilarto the scripting
level, some les usedfor the creationof a taskare nodenamealependent.lt is hecessaryo
replacethe dependenheaderles by the one,which correspondso the ervironmentandto
thenodecurrentlyused.

New USERcon guration
For theimplementatiorof a new user usingthe sameinstallation.

— PreplFSadaptation
It is necessaryo modify thevalueof thefollowing XML default le variables:

XML default le configure
variabled:IBLOG

XML default le make_install

variablescompile _path,  utildir, home, data, work, archive, archive
XML default le sitespecificdir ecto rie s
variablesSMSUSER

XML default le sitespecific
variablessCLOG, WSLOG
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3.3

XML default le unixcommands
Thisis necessaryo modify only if thecon guration of yourworkstationis different.

— SMSadaptation
This partdoesnot needary adaptatiorconcerninga nev useron the samesite.

— Otheradaptation
It is necessaryo allow the systemto do automaticdatatransferfrom the SMS sener to the
remoteplatformssuchas crossand hurrikan at the MPI site. This preparationallows the
systemto not be asled ary passwerd during the submissiorof the experiment. This means
thatwhentheusersubmitstaskson differentplatformswith the GUI, thecommunicatiorwith
this platformis donetransparentlfor the user The communicatiorwith the remoteplatform
canbedonethroughanFTP or an SSHconnection:

FTPconnection
It is necessaryo createone le atthe MPI siteto allow suchcommunication.This le
is called.netrcandit is locatedon the local machine. Eachcommandine follows the
standardsyntaxbelow:

machinemachinenaméogin “userid” passvord ***xx#krrx

SSHconnection

It is necessaryo generat@nepublic/privatersakey pair. This allows the systento login
directly to a remotemachinewithout the needto enterary passwrd. At the MPI site,
suchcommunicatioris allowed following the stepsbelow:

ssh-leygen-trsa

Thiscommandyenerateghe public/privatersakey pair.

Thenit isnecessarto savethekey intoa le (by default/home/username/.sshfigda).
Thepassphrasis notnecessarysoit is necessargnly to strike thekey return.

sshusername@machinenarctemod600.ssh/authorizedeys

Integration with coupledclimate models(PC)

Integrationof anev model

— PreplFSadaptation
It is necessaryo createnew XML default les for theintegrationof anew model.

Compiling
In that XML default le, alist of necessaryariablesfor the compiling of that model.
Thetasksfor thatspeci ¢ modelshouldfollow the SCE.It is necessaryo createan XML
le, whichis similar to the XML default le buildechamb, buldopa . The XML
le namefollows the standardelow:

buildmodelname

Running
In that XML default le, alist of necessaryariablesfor the runningof the coupledex-
periment. The tasksfor that speci ¢ coupledmodelexperimentshouldfollow the SRE.
It is necessaryo createan XML le, whichis similarto the XML le echam5, opa.
TheXML le namefollows the namingcorventionbelow:

modelname
Theothertasksassociateavith therunningenvironmentsuchaspostpprocessingyrchi-
ing andvisualisationdo not needary modi cation to thedefault les if thetaskspeci c
to anew modelfollow the SRE.



3.3. INTEGRATION WITH COUPLED CLIMA TE MODELS (PC) 47

— SMSadaptation
It is necessanalsoto modify the following les usedby SMS for the compiling and the
running:
Compiling:
configurelib.sm s/ bui Id madel. sms

Smslibraries.husedin con gurelib.sms
Add if necessara new model nameto be checled andrecognised.Add alsothe
correspondindjbrariesto be compiledfor this speci ¢ model.
Smsguispecif.h,Smsprint parh, Smscpp ags.h, SMSlibraries.husedin build-
model.sms
Add if necessary nev modelnameto be checled andrecognisedIncludealsothe
correctheaderle for that model. The le namefollows the namingcorvention:
lename_modelname.h

Running:

de nequeue.smgyetdata.smgostprocessing.smarchiving.smsyvisualisation.sms
Smscon g_run.h,Smscompletesetup.tusedn de nequeue.smgetdata.smgost-
processing.smsyrchiving.smsyisualisation.smadd if necessaranew coupledex-
perimentnameto be checled andrecognised.Include alsothe correctheader le
for that coupledexperiment. The le namefollows the namingcorvention: le-
namecoupledgperimentnene.h

Smsrun.husedin getdata.sms

Add if necessana nen coupledexperimentnameto be checled and recognised.
Includealsothe correctheaderles for thatcoupledexperiment.The le namefol-

lows the hamingcorvention: lename_coupled&perimentname.hinclude also the
correctheaderles modeldependent.The le namefollows the namecorvention:
lename_modelname.h

Existingmodeladaptation

The headerles usedat the GUI level or at the scriptinglevel are mainly the same. The scripts
follows the SCEandthe SRE.Only afew les aredifferentandthe differencesarecausedy the
differentway to submittasks:

— Thescriptinglevel
Thejob scriptsarecreatedandsubmittedon the samestation.

— TheGUI level
Thejob scriptsarecreatebn the GUI sener, thensubmittedon the platformrequestedy the
userto submitthatspeci c task.

Henceit is necessaryo modify thefollowing les usedby SMSfor the compilingandtherunning
to adaptthe GUI level to thescriptinglevel:
— Compiling:
con gurelib.sms/lildmodel.sms
SMS Guispeciflibs.h, Smscon g.h usedin con gurelib.sms
The les arereplacingthe variablesde ned in the frame of the scripting level called
Create _.COMRibs.frm . Thisframecreateshespeci c job scriptfor the compiling
of thelibrariesfor aspeci ¢ model.
SMS Guispeciflibs.h,Smsbuild.h usedin buildmodel.sms
The les replacethe variablesde ned in the frame of the scripting level called Cre-
ate COMP_models.frm. This frame createghe speci c job scriptfor the building of a
speci ¢ model.
Running:
de nequeue.smgyetdata.smgostprocessing.smarchiving.sms
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SMSde ne queue.h,SMSde ngueuesasing_cs.h,SMSde ne queuepostprocessings.h
usedin de nequeue.sm3he les createthe necessargueueingparametersor the GUI
level asit is donefor the scriptinglevel. Those les arecreatedat the scriptinglevel in
theframecalledCreateTASKS.frm.

Smsfunctionget modelresolution.hSmsfunctiongettar le.h, Smsfunctionget_le.h, Sms-

functionsave_les.h, Smsfunctionec I.h, Smsfunctionchecksize.husedin getdata.sms
The les replaceghefunctionsusedatthescriptinglevel. Thedifferencen thesubmission
processreatedheconstrainto createles onthesubmittednachinensteadof usingthe
functionsasit is whenthe submissioris madeonthe samemachine.The les follow the
namingcorvention: Scriptingname: functionname.rCorrespondindo the GUI name:
Smsfunctionname.h

Smscreatedirectories.fusedin getdata.sms
This le is differentfromthe le usedin thescriptinglevel in only onerespectUsingthe

function get _model _resolution , it is necessaryo associatat with the following
command:
$res="grep  "res=" sms\_model\ res olution | cut -f2 -d="$

Thiscommandetcheghevaluegivenby the le getmodelresolutionontheremotema-
chine. Thisreplaceheuseof thefunction,whichis only possibleonthesamesubmission
machine.
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Deployment

4.1 Installation guide (Lin)

This installationguide will describethe stepsthe PRISM systemadminstratorshouldfollow to install
the PRISM system.TheinstallationscriptsandPRISM componentareprovidedin the form of atarball
(prism-xxyyzzzz. ta r.g z,wherexxyyzzzz is the dateof thelastrelease).TheinstallationCD
containghistarballandaHTML le (install.html)whichalsocontaingheseinstructions.

Theinstallationis designedo bemostlyautomaticandwherepossiblesensibledefault optionsareoffered
to thesystemadminstratar

Prerequisites:

A standardLinux PCto actasthe PRISM sener. The systemhasbeentestedon SUSELinux 8.2
and9.0,RedHat9.0andDebian3.0onaPentiumlll 1GHzmachinewith 256Mbof RAM.

Korn shell (ksh). SomeLinux distributionsdo notinstall this by default. Type "which ksh” atthe
commandpromptto determineif kshis installed. If not, usethe packagemanageifor the Linux
installationto installit (e.g.YaSTor RPM).

4.1.1 Default and recommendedcon guration

Step-by-stejinstallation.

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

Createthengoto atemporaryPRISMinstallationdirectory e.g.

mkdir  prism.tmp
cd prism.tmp

Copy the PRISMtarballfrom CDROM

cp /media/cdrom/pr  is m-xxyyz zzz. tar. bz2 .
Extractthe PRISM software

tar xvjf  prism-xxyyzzzz. tar .b z2

Installthe software
Theinstallationdescribedhereis performedasa normaluser notasroot.
To install everything:

Jinstall.sh all

49
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OR
To install justthe client-sideparts(SMS, XCdp, Java Webstart):

Jinstall.sh client

OR
To install just SMS(e.g.on a supercomputer):

Jinstall.sh sms
Running./install.shwithoutagumentswill print alist 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 Thiswill startall thesenersre-
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(seeparametetist belaw). If you choseto runthe sener on a differentport, you should
replace’8080” with whatever portnumberyou chose.To stopthe servicesrun./services.sh

stop

Input parameters:

Youwill rst bepromptedo supplyparametergor theinstallation,suchasthelocationto install to, port
numbersaandusernamedefaultsareprovided,basedn detectedsettingdor your systemandvaluesthat
areknown to work on atypical Linux system.To accepthe defaults,simply pressEnter
Theparametergin order)are:

FILE_.SYSTEM: Thisis theroot directoryfor the PRISMinstallation. The PRISM systemadministrator
musthave the correctpermissiongo accesshis directorywithout becomingroot. Default: "/var/tmp”
PRISM.HOME: This is a subdirectoryof FILE_SYSTEM andwill be wherethe PRISM softwareis in-
stalled.Default: "/prism_system”

HOSTNAME: This runsthe "hostname”commandon your system. If this commandis not available,
simply enterthe machines hostnamee.g."prism-sener”, "pc115” etc. (with "double” quotesnot "back-
ticks"). Default: returnvaluefrom the systemcommandhostname”

DOMAINNAME: Your institutesdomainname,e.g. ".dkrz.de” or ".ecmwf.int”. Note the leading”.”
Default: Default: returnvaluefrom the systemcommand domainname’with aleading”.”
WSPORNAME: The port throughwhich clientswill connectto your PRISM system. Port numbers
belowv 1024areprivilegedandyouwill requirerootaccesdo runasener ontheseports. Default: "8080”
RMINUM: Theportonwhichthe RMI senerwill operate.Youwill only needto changethisif port1111

is alreadyin useon your machine Default: "1111”

MAILSERVER: Whereyouwantemailfor thePRISMadminstratoto goto. Default: "prism@domainname
PERLINSTALL: Thetype of Perlinstallationyou want. The threeoptionsarea) install Perllocally, b)
usethe Perlinstalledaspartof the Linux distribution or ¢) promptfor thelocationof a Perlinstallation.
Default: Usesystem-widePerl.

SMS_USER:Theuserwhowill run SMS.Default: returnvaluefrom the systemcommandwhoami”, i.e.
thecurrentuser

SMS HOST. The machineon which SMS will run. Default: returnvalue from the systemcommand
"hostname”.

4.1.2 Adaptation to a speci c site

Severalmodi cationscanbe madeto the PRISMinstallation,dependingn therequirementsor a partic-
ularsite. Theseare:
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Apache+dmcaton machineA, RMI sener onmachineB
Apacheon machineA, Tomcat+RMlon machineB

Theserequirea combinatiorof installationoptionsdetailedabose, andmodi cationsto the con guration

les for theapplicationsFor bothcon gurations,the simplestmethodis to install thefull systemoneach
machineandstartonly thoseservicesvhich arerequired.Unwantedsubdirectoriesf theinstallationcan
be safelydeleted.Thefollowing descriptionsassumehatfull installationswill becarriedoutonmachine
A andmachineB.

Apache+Tomcaton machineA, RMI sewer on machineB

Before startingthe installation,the le bin/system.h.ta il shouldbe modi ed. On machineA,
changeheline

RMISERVER=$HOSYAMESDOMMINNAME ; export RMISERVER

to

RMISERVER=hostname. domann ane. of .machin eB ; export RMISERVER
e.0.RMISERVER=pc136.pi k- pots damd e ; export RMISERVER
thenperformtheinstallationon bothmachinesasdescribedabove.

Apacheon machineA, Tomcat+RMI on machineB

ToruntheApachewebsererandthe Tomcatapplicationsenerondifferentmachinesmalke thefollowing
modi cations beforeinstallation:On machineA changehefollowing lines:
worker.preplFS. host= %®60HDSTNAMBEo®o6DMI NNAVE
to
worker.preplFS. host= host namedo man nameof .machi neB
e.g.worker.preplFS  .h ost=p ¢136.p ik -po ts dam.de
worker.ajpl12.ho st =%%6HD STNAME %6 SoDMI NNAME
to
worker.ajp12.ho st =host named oman nameo f.m achi neB
worker.ajp13.ho st =%%6HD STNAME %6 SoDMI NNAME
to
worker.ajp13.ho st =host named oman nameo f.m achi neB

4.1.3 Known problemsand tr oubleshooting

Problem: After clicking thelink to startpreplFS,the contentsof the le prepApp.jniparedisplayedin
thebrowserwindow, andpreplFSis not executed por your webbrowserdoesnotknow how to handlgnlp
(JavaWebstart)les.

Solution: This canbe causedy severalthings,but generallya miscon guredbrovser Checkthatall the
following stepshave beentaken:

Java Webstarthasbeeninstalled. The le javaws-1.0_1_02-linux-int.zipin theinstallable-packages
directorycontainsall you need.Simply unzipandruninstall.sh.

For Mozilla and Netscapebrowsers, the line 'type=applicationd-java-jnip- le desc="Jaa Web
Start” exts="jnlp™ appearsn $HOME/.mime.types

For the KonquerotWeb Browser checkthatthe browvserknows aboutthe jnlp MIME type. Goto

Settings> Con gure Konqueroyclick "File Associations”.Underthe "applications”headingyou
shouldsee’x-java-jnlp- le”. If notperformthefollowing steps:
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— Click the”Add...” button

— Selectgroup”application”

— Entertypename’x-java-jnip- le”

— Under”FilenamePatterns”add*.jnlp

— UnderApplication Preferenc®©rderaddthefull pathto the Jasa
— Webstartexecutablejavaws”.

Problem:"Cannotresole hostnaméhost.domain.com{or similar).

Solution: Checkthat the addressyou are trying (e.g. 'localhost.mydomain.conis accessible. Try
'ping localhost.mydomain.conon the commandiine. If this fails, you may needto edit /etc/hostsor
letc/resolhconf

Problem:On startingpreplFS anerrordialogappearsith themessage:

"Error occurredexecutinga remotesener methodException:java.rmi.NoSuchObjectExceptidPossible
reason(sjor the problem:No servicefoundwith this name:PifsRMISener”

Solution: Onecauseof this problemcanbediagnosedn thefollowing way:

Assumingthe web address/ou aretrying to contactis ‘'myhost.mydomain.com'run "ping myhost” on
thecommandine.

If theresultis "ping: unknavn hostmyhost”, but "ping myhost.mydomain.comSucceedsyou needto
edit/etc/resohconf, adding
domain mydomain.com

atthestartof the le.

4.2 SystemSecurity (XP)

4.2.1 Description of the security package

ThePRISMsecuritypackagecontains:
A singlesignon (SSO)authenticatiorsystem.
An authorizatiorservice.

Authentication

CAS (CentralAuthenticationService)is the retainedSSOsolutionfor the PRISM project. It is anopen-
sourcesinglesign on authenticatiorsolutiondeveloppedand maintainedat the university of Yale (go to
"www.yale.edu/tp/authfor furtherdetails).

The CAS authenticatiorsystemconsistsf
a CAS sener (theauthenticatiorost)
mary CAS clients(applicationson remotehostssuchasweb-serers,servlets...);

In our case CAS clientsareservletshostecby Tomcatseners.

Whena usertriesto accessa web-applicationits web-bravseris redirectedo the CAS hostfor authen-
tication. There,the useris asled to enterits net-id andpasswerd. If the net-id/passward combination
matchesonein a local userdatabasehen a ticket grantingcookie (TGC) is created. The TGC is the
browsers passporto the CAS sener. Thiscookieis private,protectedppaqueandreplayablelt liesonly
memoryandis only valid for a nite but comfortableperiodof time.
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With aTGC, abrowsercanaskthe CAS sener for aserviceticket (ST). The ST is thebrowser's passport
to the CAS client (i.e. application).Thisticket is opaqueandnonre-playable.Furthermorédt hasonly a
very limited validity (only afew seconds).

Tosumup:
for eachrequesto aweb-applicationabrowvserneedsa ST.
to geta ST, thebrowvsermustaskthe CAS sener with aTGC.
to geta TGC, theusermustauthenticatdimself.

All thesesnecanismaretransparentor boththeusersandtheapplicationgexceptedheexplicit logging
of course).

Authorization

Authorizationis handledby aservlet.lt is localto aservletcontainetut it is sharecbetweerapplications
of thesamecontainer

Theauthorizatiordatabasés madeof:
users
roles
relationsbetweerusersandroles

Usersarethesamesntitiesasde ned in theauthenticatiorsenerandmusthave thesamedenti er. Here
auserrefersto a physicalpersonandnotto arole. Rolesareabstracentitiesthatde neswhata usercan
dowhenincarningthis role. Authorizationrights arede ned asrelationsbhetweenusersandroles. This
relationis purelyboolean:aspeci ¢ usercanincarnarole or not. Thereforea usercanincarnmary roles
andarole canbeincarnedoy mary users.

In this modelit is preferableput not required,to designrolessuchasonerole doesnot includerights of
anotherrole. Contrarilyto unix systems;admin” rightswould only includeaccountmanagemerdandnot
theability to do everythingon the system.

Herearebadandgoodexemplesof role design:

badexemple:
: rightsto only view document
rightsplusrightsto useapplications
rightsplusrightsto write andmodify applications
: rightsto do everythingonthe system

In this design,addingor removing the role to an administratorhasno effectson its rights
since roleinclude role.

goodexemple:
: rightsto view documents
: rightsto useapplications
: rightsto usedevelopmentools
: rightsto manageuseraccounts

In this design,eachrole is independantf eachother Adding or remaving arole to anuserhasalwaysan
impactonits rights.

Note: Therelationshipbetweerusersandrolesis underthe responsabilityof administratorsandthere-
lationshipbetweerrolesandauthorizedactionson the systemis underthe responsabilityof developpers.
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Thereis a separatiorbetweernresponsibilitiesand a decorrelatiorbetweenusersand authorizedactions
onthesystem.

4.2.2 Adaptation of the securtity to a speci ¢ site

To securethe entire Prismsystemyou needan authenticatiorhostandyou needto prepareeachsite for

securetransactions.To achieve this, two packagesreavailable: PSPA (Prism SecurityPackagefor the

Authenticationhost) and PSPS(Prism Security Packagefor web-Servicesiost). The former hasto be

installedon the authenticatiorhostandthe former hasto be installedon eachPrismsite. Eachpackage
containsaan”INSTALL” le describingheinstallationandcon gurationprocedure.

Furthermoreyou will have to prepareyour servletcontainerdor secureHTTPS communicationsver
SSL.Thisprocessequiredigital certi catesfor eachhost,thatis, for eachsiteandfor theauthentication
host.Digital certi cateswork asidentity cardsfor hostsandthusarerequiredfor secureransactions.
Thesescerti cates canbe eithermadeby yourself(self-signedcerti cates) or signedby a certi cate au-
thority. Theformermethodis free andnot completelysecure.Therefore useit for testingpurposeonly.
Thelatermethodis completelysecurebut requiresanannualsubscriptiorfee from a certi cate security
In the Prism security packagesyou have one versionof the software that "trust” hostswhatever their
certi catesandanothewersionthat”do nottrust” hostsandthusrequirescerti catessignedoy acerti cate
authority

After thewhole systemis properlyinstalledandcon gured, you have will have to con gure eachsubse-
quentwebapplicationdor authenticatiorandauthorization.

Con guration of web applicationsfor authentication

This sectiondescribediow to securea web applicationfor authentication Note that securingthe ROOT
doesnot secureby default ary webapplicationsyouwill have te repeathis procesdor eachsubsequent
web applications. The authenticatiomprocesds 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 I</para m-name>
<param-value>https://prismaus.fecit.fr:8443/pa sfllogin  </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>
<ffilter>

<filter-mapping>
<filter-name>PAS Filter</filter-name>
<url-pattern>/*</url-pattern>
<[filter-mapping>
edu.yale.its.tp.cas.client. IterloginUrl  Url of theauthenticatiorservice.This is wherethe useris redi-
rectedfor authorization Typically, it is theurl of yourauthorizatiorhostfollowedby the PAS
service.

edu.yale.its.tp.cas.client. ItervalidateUrl Url of the validation service. This url is usedby the cas
client for ticket validation. Typically, it is the url of your authorizatiorhostfollowed by the PAS
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service.
edu.yale.its.tp.cas.client. lterseverName Nameof the servletcontainetostingthewebapplication.

Iter -mapping The Iter -mappingde nesthepatternof sub-URLsof thisweb-applicatiorconcernedby
this Iter . To protecteverythingof thisapplicationset’/*”. For furtherdetailsabout Iter mappings,
look atservletspeci cations.

Con guration of web applicationsfor authorization

This sectiondescribedow to secureawebapplicationfor authorization Note thatsecuringhe "ROOT”
doesnot secureby default ary webapplicationsyouwill have te repeathis procesdor eachsubsequent
webapplicationdgncludingthe authorizatiorserviceitself.

$CATALIN A Refersto the pathof yourtomcatinstallation.
mywebapp Refersto the nameof your web-application.

The authorizatiorprocesss performedby a Filter: the PAZ Filter which usesthe authorizatiorservice.
The rst thingsyou needto dois to malke the authorlzatlorserV|ceacceSS|bleo yourweb-applicationto
do so,con gure yourweb-applicatioras

In "$(CATALIN A)/conf”, editthe le "mywebapp. xml"or createoneif non existantandinsertthe fol-
lowing line:

<Context path="/[mywebapp]" docBase="[mywebapp]" crossContext="true" override="true" />
path Pathof yourweb-applicatiorunder’$CATALIN A/webapps”.

docBase Nameof yourweb-application.

crossContext Setastrue.

override Overridethedefault securitycon gurationde nedin

Next, con gure your web-applicatiorto make useof the PAZ Filter.
In the"web.xml”, insertthe following lines:

<filter>
<filter-name>PA  Z Filter</filter-n ame>
<filter-class>p az.PazFil ter</f ilt er-cla ss>
<init-param>

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

<ffilter>
<filter-mapping >
<filter-name>PA  Z Filter</filter-n ame>
<url-pattern>/* <furlp attern>
</[filter-mappin g>

authorizedRoles Authorizedroles.Only authenticatedsersncarningoneof theserolesareauthorized.

Iter -mapping The lter -mappingde nes the patternof sub-URLsof this web-applicatiorconcerned
by this Iter . To protecteverythingof this applicationsetas”/*".
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Chapter 5

Glossary(ALL)

Meta data Broadly dataaboutdata,or informationaboutinformation. In practice metadataomprisesa
structuredsetof descriptve elementgo describeaninformationresourcer, moregenerallyary de nable
entity,

XML eXtensibleMarkup LanguageA simpli ed dialectof SGML (StandardSeneralizedMarkup Lan-
guage)hatprovidesa metalanguageontainingrulesfor constructingspecializednarkuplanguages.
SchemaXML Schemasgxpresssharedvocalulariesandallow machinego carryout rulesmadeby peo-
ple. They provide ameandor de ning thestructure contentandsemantice®f XML documents

SMS SuperviseMonitor Scheduler

preplFSApplicationfor preparingneteorologicaéxperiments Originally developedior theECMWF/IFS
model.

Defaults le preplFSmetadata le for acon guration.

Tomcat Applicationsener for webapplications.

ApacheWebsener

CVS Concurrentwersioningsystema sourcecontrolprogram.

WSS Web ServicesSystem(WSS)is theinfrastructurghatenablelientandsener applicationdo com-
municateusingthe HTTP protocolover theinternet.

Java A programminglanguagecreatedoy SunMicrosystemswhich allows the userto createprograms
which runwell in a networked ervironment(suchasthe World Wide Web).

VPN Acronym for Virtual PrivateNetwork. A VPN is awayto provide remoteacces$o anorganizatiors
network via the Internet.VPNs senddataover the public Internetthroughsecuré’tunnels’

ORB (ObjectRequestBroker, seel ) is a software componentimplementedn the applicationsener
which actsasa switchboardetweerapplications.

WAN Wide AreaNetwork. A physicalor logical network thatprovidescapabilitiesfor a numberof inde-
pendentevicesto communicatevith eachotherover acommontransmission-intercoreded topologyin
geographi@areadargerthanthosesenedby local areanetworks.

LAN Local AreaNetwork, which is acomputemetwork, althoughgeographicalljimited, usuallyto the
samebuilding, of ce, etc.

GRID computing Grid computingoffersamodelfor solvingmassie computationaproblemsusinglarge
numbersof computersaarrangedasclustersembeddedn a distributedtelecommunicationgfrastructure.
Grid computings focuson the ability to supportcomputatioracrossadministratie domainssetsit apart
from traditionaldistributedcomputing.

IFS ECMWF IntegratedForecastingsystem

RPC A popularparadigmfor implementingthe client-serer modelof distributed computing.A request
is sentto a remotesystemto executea designategrocedure using agumentssupplied,andthe result
returnedto the caller Thereare mary variationsand subtletiesresultingin a variety of differentRPC
protocols.

XML-RPC Remoteprocedurecall usinga XML protocol.
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TCPIP TransmissiorControl Protocol/InterneProtocol, the basiccommunicationprotocol that is the
foundationof the Internet. All the otherprotocols,suchasHTTPR, FTR andGopher are built on top of
TCP/IR

UDP (UserDatagramProtocol)- Transportiayer protocolin the TCP/IP protocolsuiteusedin the Inter
net. UDP is usedat the two endsof a datatransfer It doesnot establisha connectioror provide reliable
datatransferike TCP.

X-Windows Graphicsarchitecture API, and prototypeimplementatiordevelopedby MIT. X-Windows
de nesaC/Srelationshipbetweenrapplicationprogramgasclients)andworkstationscreengasseners).
Motif ? A powerful proprietarygraphicdibrary for GNU/Linux, developedby the OpenSoftware Foun-
dation (OSF)and usedby programmergo createbuttons, menusandother graphicalobjectsfor the X
Window System.

CocoonAn XML publishingframewnork writtenin Java.

Perl (PracticaExtractionandReportLanguage® A very powerful andpopularcommonscripting/programming
language.

Domain Part of anInternetaddressThe network hierarchyconsistsof domainsandsubdomainsAt the
top areanumberof majorcateyories(e.g.,com,edu,gov); next aredomainswithin thesecateyories(e.qg.,
ohio-state)andthentherearesubdomainsThe computemameis atthe lowestlevel of the hierarchy
Sewlet A Java programthatrunsaspartof a network service typically a Tomcatapplicationsener, and
respondgo requestgrom clientsgeneratingvebcontent.
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