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1 Abstract

This pagecontainsa draft for the JavaCoG Kit workflow guide.Oncethe informationon this pageis
collectedand completewe will includeit in the Guide.We areworking currently on the JavaCoG kit versior
4.1.4.This versionhassomesignificantchangedowardsthe older versionthatis documentedn the
workflow guide PDF (http://www.cogkit.org/release/4.1.4/manual/workflow.p&fy ML
(http://www.cogkit.org/release/4.1.4/manual/workflow/workflow.html)

Sectionsmarkedwith Proposed enhancementsdocumentfeaturesthat are underdiscussionThey are not
part of the currentsoftwarenor is surethatthey will be. Pleaseusethe discussiorsectionto voice your
oppinions.Pleasealsolet us know if you needotherfeaturesand enhancementsheseproposed
enhancementare discussedn our discussiorsection
(http://www.cogkit.org/w/index.php/Talk:Java_CoG_Kit_Workflow_Examples)

Warning: This documentations reflectingthe version4.1.4 of the CoG Kit andnewer.It is not compatible
with the Version4.0.1. The version4.1.4is only avalablefrom the CVS.

2 Summary of Changesto PreviousVersions

» <if><condition> ... </condition></if> do no longercontainthe <condition> ... </condition>.
Rationale:lt is clearthatanif is followed by a BooleanexpressionThis alsoallowedusto developa
simplified functional programminglanguageconstructif(boolean,doWhenltsTruedoWhenltsFalse).

= We haverenamedhe file cog.xmlto cogkit.xml.

3 Install for Grid Users

First you haveto downloadthe JavaCoG Kit version4 andinstall it on your client. The vaiouswaysto do
this are documentedn the InstalationGuide. If you follow the link to the download
(http://www.cogkit.org/php/download.htm8rea,you will find the installationinstructions.For the purpose
of thsi documentatiorwe usethe CVS installationasdescribedn Chapter9 (DevelopmenDistribution).

Onceyou havethe codefrom CVS, you needto compileit.
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1
icd src/cog
:ant dist

This will createin the dist dir the JavaCoG Kit distribution.
Please add the <yourpath>dist/cog-4.1.4/bito your path environmentvariable.

Now you haveto let JavaCoG Kit know whereyour certificatesare. The easiestvay to configurethis is to
usethe ./cog-setuptool

Onceyou havedonethis you cancall the JavaCoG Kit Workflow from the commandline. In caseyou have
no Grid availableyou still canusethe workflow, but someof the commandsand examplesn this guide will
not work. You needto simply skip the cog-setupstep.

Pleasetestit with the following commandsafter you downloadedhe helloworld.xml
(http:/Iwww.cogkit.org/viewcvs/viewcvs.cgi/src/cog/modules/karajan/examples/helloworld.xml?rev=F+
examplefrom our CVS examples
(http://www.cogkit.org/viewcvs/viewcvs.cgi/src/cog/modules/karajan/examples/)

:cd ./dist/cog-4.1.4/examples/karajan
Fog—workflow helloworld.xml

If this doesnot work somethingis wrong with your setup.

4 Install for non Grid Usersfor the Impatient

Although we believeour documentatioron the previoussectionis completewe haveprovidedon popular
demandthis sectionfor the impatient.We assumeyou have Java,ant, andwget properlyinstalledon your
system.

Now follow thesesteps.where> indicatesa shell prompt.

. If you havenot doneso far go to http://www.cogkit.org/register

. > cvs -d:pserver:anonymous@cvs.cogkit.org:/cvs/cogkieckoutsrc/cog

. > cd cogkit

. > cd src/cog

. > antdist

. > cd dist/cog-4_1_4/bin

. > wget http://svn.sourceforge.net/viewcvs.cgi/*checkout*/cogkit/trunk/examples/karajan/ech@fxml
you do not havewget, you canuseyour favourite browserand storethe file in the bin dir.)

. > ./cog-workflow echo.xml

0o NOoO O WNE

the ouputwill be
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Pleasenotethat xml like workflows mustbe storedin a file with the ending.xml

5 Hello world!

It is relatively straightforwardwhat the "Hello World" programdoes.Whatis of relevances that Karajan
workflows arewritten insidea <project  element.The otherrelevantpartis the <include
file="cogkit.xml"/> line. It instructsKarajanto load the specifiedfile insidethe projectandinterpretit. The
file cogkit.xml containsthe definitions for advancedanguageconstructsncluding parallelism.

1
Kproject>
i, <include file="cogkit.xml"/>

, <echo message="Hello world!"/>

K/project>
1

Download: echo.xml
(http:/Isvn.sourceforge.net/viewcvs.cgi/cogkit/trunk/examples/karajan/echo.xml?view=markup)

6 Variables

Variables,similar to otherlanguagesare symbolic hamesthat representvalues.The binding of a valueto a
namein Karajanis doneusingthe <set > element:

1

Kproject>

' <include file="cogkit.xml"/>

| <set name="hello" value="Hello World!"/>
1 <echo message="{hello}"/>

5/project>

Download:set.xml
(http://svn.sourceforge.net/viewcvs.cgi/cogkit/trunk/examples/karajan/set.xml?view=markup)

The valuesof variablescanbe retrievedusing curly braceexpansionWhenevera hameis put inside curly
braces Karajanwill look for a variablewith that name,and substituteits value.

7 Tasks/Jobs

The JavaCoG Kit introducesthe modelof tasks.In a Karajanworkflow tasksareimplementedas processes
that are managedy the KarajanWorkflow engine,but are executedexternally. They canbe eitherexecutec
locally, on the machineKarajanis running, or remotely,on other machines.

7.1 Alocal job

The following examplewill helpyou to executea job on your local machine(we assumeyou usea *nix
machine):
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1

Kproject>

' <include file="cogkit.xml"/>

: <execute executable="/bin/sleep" arguments="10" provider="local"/>
1 <echo message="Job completed"/>

5/project>

7.2 Authentication to a remote resource
7.2.1 grid-proxy-init

Use grid-proxy-init for GT2, GT3, and GT4. We assumeyou havea valid certificateand placedit according
to the GlobusToolkit in the .globusdirectory. The detailsregardinginitializing your proxy canbe viewed
here:

« Command_LineTool
= GUI Tool

v/ Show how to do grid-proxy-init form the commandling(Deepti)
~ Showhow to do vizual-grid-proxy-initwith screenshotisealbertasusernamgDeepti)
~ Showhow to do an sshauthenticatiorfor the usewith ssh(Deepti)

7.2.2SSH Authentication

Using Karajan,the authenticatiorcan be doneas describedhere.Otherwise

7.3 A remote job

Karajanmakesit relatively easyto useothermachinestoo:

Kproject>

' <include file="cogkit.xml"/>

| <execute executable="/bin/sleep"
1 arguments="10"

! host="hot.mcs.anl.gov"
' provider="GT2"/>

1  <echo message="Job completed"/>
5/project>

The differencefrom the local exampleconsistsof the additionof a host argumentto <execute > which
indicatesthe remotemachinethe executableanda provider attribute,which tells Karajanhow the job is to
be submitted.Which providersare supportedare discussedn the JavaCoG Kit AbstractionGuide
(http://www.cogkit.org/user/index.php/Java_CoG_Kit_Abstraction_Guidh) this time we recommendo
useGT2, GT4, and SSH.

7.4 Retrieving the output

In the next examplewe will graduallyaddfeaturesto outline someof the abilities of the Karajanworkflow.
We startwith the exampleform the previoussectionandadda messagéo the screenthatindicatesits
completion.
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1

Kproject>

, <include file="cogkit.xml"/>

i <execute executable="/bin/date"

1 host="hot.mcs.anl.gov" provider="GT2"/>
1 <echo message="Job completed"/>

</project>

1

Although running the aboveexampleyou will probablynotice the Job Completednessagen the screenit
will notlist the dateandtime. This happendecauseghe outputfrom ajob is not automaticallyredirectedto
the local machine.Controlling what happengo the outputis left to the userasit addsflexibility to our
framework.

7.4.1Getting stdout

Retrievingthe outputof a commandconsistsof two steps.First <execute > mustbetold to redirectthe
outputof the commandto a file, thenthe file needsto be transferredbackto the local host:

1

Kproject>

' <include file="cogkit.xml"/>

| <execute executable="/bin/date"

1 stdout="thedate"

! host="hot.mcs.anl.gov" provider="GT2"/>

: <echo message="Job completed. Transferring the output"/>
1 <transfer srchost="hot.mcs.anl.gov" srcfile="thedate"
1
1
1
)
1

desthost="localhost" provider="gridftp"/>
<echo message="Transfer complete"/>
</project>

With this programthe date programcan be invoked on the remotecomputerand the outputcanbe
transferredback. However,it will still not be displayedon the screenBeforethatis done,a new concept
must be introduced.

In orderto displaythe contentsof a text file, it mustbe readfirst, andthe contentsput inside a variable.We
declarefor our purposethe variablewith the namedatein which we dumpthe contentsof the file called
"thedate".Thus,we enhanceour programasfollows:

1
Kproject>

' <include file="cogkit.xml"/>

| <execute executable="/bin/date"

1 stdout="thedate"

! host="hot.mcs.anl.gov" provider="GT2"/>

: <echo message="Job completed. Transferring the output"/>
1 <transfer srchost="hot.mcs.anl.gov" srcfile="thedate"

! desthost="localhost" provider="gridftp"/>
: <echo message="Transfer complete"/>

1 <set name="date">

' <readFile file="thedate"/>

,  <Iset>

1 <echo message="The date is {date}"/>

I</project>

In caseyou like to usea different provider, pleaseconsultour abstractionguide. We recommendhat you
useGT2,GT4, or SCP.& Mike is this right?

7.4.2 Getting stderr

Similar to the standardoutputof the executablethe standarderror canbe retrieved.
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1
Kproject>
<include file="cogkit.xml"/>
<execute executable="/bin/ls" arguments="-al"
stdout="stdout" stderr="stderr"
host="hot.mcs.anl.gov" provider="GT2"/>
<echo message="Job completed. Transferring stdout and stderr"/>
<transfer srchost="hot.mcs.anl.gov" srcfile="stdout"
desthost="localhost" provider="gridftp"/>
<echo message="Stdout transferred"/>
<transfer srchost="hot.mcs.anl.gov" srcfile="stderr"
desthost="localhost" provider="gridftp"/>
<echo message="Stderr transferred"/>

1
1
1
1
1
1
1
1
1
1
1
1
:
k/project>

We haveomittedin this last examplethe codefor displayingthe contentsof the files which is left asa trivial
exercisefor the reader.

This exampleleadsto the question:why would the transferof stderr haveto wait for the transferof stdoutto
complete?The answeris "it doesn't"asour nextexampleshows.

8 Servicesand Providers

In the previousexample we haveseenhow simpleit is to submitan executableanda file transferas part of
our taskabstractionsvithin the workflow. Now let us focuson generalizingthis examplea bit moreto make
it more adaptableTo do so we include variablesfor the hostnameandthe providertype. We introduce
here,the notion of different services/provideravailableundera single host. This is definedasbelow:

1
Kproject>
<include file="cogkit.xml"/>

<set name="provider" value="gt2"/>
<set name="hot" value="hot.mcs.anl.gov"/>

<host name="{hot}" cpus="2">
<service provider="gt4.0.0" type="execution" uri="{hot}:4002"/>
<service provider="gt2" type="execution" uri="{hot}:3952"/>
<service provider="gt4.0.0" type="file-transfer" uri="{hot}:4001"/>
<service provider="gt2" type="file-transfer" uri="{hot}:3951"/>
<service provider="ssh" type="execution" uri="{hot}" securityContext="{ssh-doe}"/>
</host>
<execute executable="/bin/ls" arguments="-al"
stdout="stdout" stderr="stderr"
host="{host}" provider="{provider}"/>
<echo message="Job completed. Transferring stdout and stderr"/>
<transfer srchost="hot.mcs.anl.gov" srcfile="stdout"
desthost="localhost" provider="gridftp"/>
<echo message="Stdout transferred"/>
<transfer srchost="{host}" srcfile="stderr"
desthost="localhost" provider="gridftp"/>
<echo message="Stderr transferred"/>
</project>

8.1 GT4 - Classic/GT2

In this examplewe demonstratéo submitto a GlobusToolkit GT2 GRAM servicerunning on the default
port on the machinehot.mcs.anl.gowith the assumptiorthat the userstartingthis programis in the Grid
mapfile. For your own experimentsyou shouldusea GT2 machineyou haveaccesgo.

For conveniencewe havestoredthe type of the providerin a variable.The reasonfor this is simple. Assume
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a systemadministratorwereto decideto upgradethe serviceto GT3, or GT4, thanthe usercanwith the
changeof the variabletype accesgheseservicesinsteadof usingGT2. This is demonstratedh the nexttwo

examples.

1
Kproject>
! <include file="cogkit.xml"/>

<set name="provider" value="GT2"/>
<set name="host" value="hot.mcs.anl.gov"/>

<execute executable="/bin/ls" arguments="-al"
stdout="stdout" stderr="stderr"
host="{host}" provider="{provider}"/>
<echo message="Job completed. Transferring stdout and stderr"/>
<transfer srchost="hot.mcs.anl.gov" srcfile="stdout"
desthost="localhost" provider="gridftp"/>
<echo message="Stdout transferred"/>
<transfer srchost="hot.mcs.anl.gov" srcfile="stderr"
desthost="localhost" provider="gridftp"/>
<echo message="Stderr transferred"/>
</project>

8.2GT4 - WSRF-GRAM

In contrastto our GT2 examplethe only thing you haveto changeis the type of the providerto GT4. We

assumehata GT4 job executionserviceis runningon the machine.

1
Kproject>
! <include file="cogkit.xml"/>

<set name="provider" value="GT4"/>
<set name="host" value="hot.mcs.anl.gov"/>

<execute executable="/bin/ls" arguments="-al"
stdout="stdout" stderr="stderr"
host="{host}" provider="{provider}"/>
<echo message="Job completed. Transferring stdout and stderr"/>
<transfer srchost="hot.mcs.anl.gov" srcfile="stdout"
desthost="localhost" provider="gridftp"/>
<echo message="Stdout transferred"/>
<transfer srchost="hot.mcs.anl.gov" srcfile="stderr"
desthost="localhost" provider="gridftp"/>
<echo message="Stderr transferred"/>
</project>

8.3GT3.2.1

Note: GT3 is no longer supported.

http://wiki.cogkit.org/index.php/Java_CoG_Kit_Workflow_GL

9/1/065:37 AM



JavaCoGKit Workflow Guide- JavaCoGKit http://wiki.cogkit.org/index.php/Java_CoG_Kit_Workflow_GL

[ lud file="coakit 1"/
RS Sog SR

set—name="provider' walue="GF321 1/
_<set—name=—"host' —value=—"hot—Hesranlrgovix

" : " " "

[| etdont—"cotdoat " o4+ doe ot J o !
! host="fhoctl" sraouidar—"rrovidarl"/
1 U J r - J
oh message=—Job—e mp‘l +tad Trancfaorring—stdout—and cotdare! /
=] 7 4
—n " P "
! desthost="localhost" provider="cridftp"/
] - = r
oh message=—Stdout—transferred .
g 4
_n " RPN "
! desthost="localhost' provider="cridftp"/
] - = r
ah message=—Stdexrr—transferreod! L
. 7 i
e 3
L e e e e e e E e E e E E E E E E E E E e e e e e e e e e .. - - - - - - === = = = = = = = = = = = = = = = = = = = = = = = = = = |

The following exampledemonstratean easyway on executinga remotejob with the karajanworkflow
languagewhile usingthe sshproviderinsteadof the GlobusToolkit provider. First, we include the necessar
systemandtaskelementsNext, we definea securitycontext.In this casewe askinteractivelyfor the SSH
passphraselo specifyin which way we contactthe remoteresourcewe defineit throughthe hostcommanc
which we storein the variablemyhost.Next we canresuethe resourcespecificationto submitthe taskto it
within the task:executeelement.

<project>
! " <include file="cogkit.xml"/>

<set name="sc">
<InteractiveSSHSecurityContext/>
</set>

]

]

]

]

]

]

]

]

:

<set name="myhost"> :
<host name="somename"> 1
<service type="execution" I
provider="ssh" :
securityContext="{sc}" 1
uri="host.com"/> !

</host> :
</set> 1
]

]

]

]

]

]

]

]

]

<execute executable="/bin/date"
host="{myhost}"
redirect="true"
provider="ssh"/>

</project>

8.4.1 Using a noninteractive security context with SSH providers

To usea non interactivesecuritycontextone can usethe following securitycontext.To specify a private key
or a passphrasese

1
:<SSHSecurityContext> :
, <publicKeyAuthentication username= privatekey= passphrase=/> .
</SSHSecurityContext> 1
1 1

In casethe privatekey is at a defaultlocationyou canalsouse

9of 18 9/1/065:37 AM



JavaCoGKit Workflow Guide- JavaCoGKit http://wiki.cogkit.org/index.php/Java_CoG_Kit_Workflow_GL

1 1
IKSSHSecurityContext> 1
. <passwordAuthentication username="yourname" password="yourpassword"/> :
</SSHSecurityContext> '
1 1

This featureis documentedn the workflow guide
(http://www.cogkit.org/viewcvs/viewcvs.cgi/*checkout*/doc/manual/guide/workflow/workflow.pdf?rev

9 Concurrency
9.1 The parallel tag

Oneway of expressingconcurrencyin Karajanis to useit in an explicit declarativefashionthroughthe
sequentiabind paralleltags.To utilize this capability, we like to transfernow the two files stdoutandstderrin
parallel.

1

Kproject>

<include file="cogkit.xml"/>

<execute executable="/bin/ls" arguments="-al"
stdout="stdout" stderr="stderr"
host="hot.mcs.anl.gov" provider="GT2"/>

<echo message="Job completed. Transferring stdout and stderr"/>

desthost="localhost" provider="gridftp"/>
<transfer srchost="hot.mcs.anl.gov" srcfile="stderr"
desthost="localhost" provider="gridftp"/>
</parallel>
<echo message="Stdout and stderr transferred"/>

1
1
1
1
1
1
1
1
1
1
1
<parallel> ,
1
1
1
1
1
1
1
. 1
</project> |

1

1
1
1
1
1
1
1
1
: <transfer srchost="hot.mcs.anl.gov" srcfile="stdout"
1
1
1
1
1
1
1
]
1

9.2 The sequential tag

Let us now try to find the time on two machinesSincethe taskof finding out the time on onemachineis
independenof the task of finding out the time on anothermachine thesetwo canrun in parallel. However,
it is still neededhatthe executablecompletesheforeits outputcanbe transferredThis is achievedby
introducinga new element,named<sequential >, which forcessequentiakexecution.Naturally our two
sequentiablockswill beincludedin a parallelblock indicatingthat the blocks are executedn parallel.
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1
Kproject>
! <include file="cogkit.xml"/>
<parallel>
<sequential>
<execute executable="/bin/date"
stdout="date-hot"
host="hot.mcs.anl.gov" provider="GT2"/>
<echo message="Job 1 completed. Transferring output"/>
<transfer srchost="hot.mcs.anl.gov" srcfile="date-hot"
desthost="localhost" provider="gridftp"/>
<echo message="Output 1 transferred"/>
</sequential>
<sequential>
<execute executable="/bin/date"
stdout="date-sunny"
host="sunny.mcs.anl.gov" provider="GT2"/>
<echo message="Job 2 completed. Transferring output"/>
<transfer srchost="sunny.mcs.anl.gov"
srcfile="date-sunny" desthost="localhost"
provider="gridftp"/>
<echo message="Output 2 transferred"/>
</sequential>
</parallel>
</project>
1

Unfortunatelythe aboveexamplesrequirea little too muchduplicatecode.How to simplify the codeis
shownin the sectiondescribingthe modularization.

10 Modularization

10.1 Defining elements

In Karajannew elementscanbe definedfor certainrepetitivetasks.The conceptis similar to the definition of
procedures.

1

Kproject>

' <include file="cogkit.xml"/>
i <element name="date" arguments="host">
1 <execute executable="/bin/date"
! stdout="date-{host}" host="{host}" provider="GT2"/>
: <echo message="Job on {host} completed. Transferring output"/>
1 <transfer srchost="{host}" srcfile="date-{host}"
! desthost="localhost" provider="gridftp"/>
: <echo message="Output from {host} transferred"/>
1 <set name="date">
: <readFile file="date-{host}"/>

. </set>

1 <echo message="The date on {host} is {date}"/>
' </element>

: <parallel>

1 <date host="hot.mcs.anl.gov"/>

! <date host="sunny.mcs.anl.gov"/>

| </parallel>

</project>

The definition is doneusingthe <element > Karajanelement.The arguments attributetells the definition
what argumentgo expectwheninvokedlater. Sincethe elementanside the date definition arenot insidea
<parallel > containerthe defaultsequentiabehaviorwill be assumedwithout the needto explicitly
includethe elementsnsidea <sequential  >.

A more comprehensivexamplewith integrationof JavaCodeis available[here
(http://www.cogkit.org/dev/index.php/Karajan/JavaElemégnt)
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10.2 Proposed enhancements: Namespaces

The JavaCoG Kit containsa simple mechanisnof conductingnamespacesdt is definedas part of the
include mechanismThe following exampledefinestwo files. The onefile is called english.xmlandthe othel
file is calledgerman.xmlWithin thesefiles we havedefineda methodhello that dependenbn the
namespacerints eitherout "Hello World" or "Hallo Welt". In additionwe includedthe definition of a unique
elementin english.xml.

german.xml:

knamespace prefix="german">

' <element name="hello">

. <print message="Hallo Welt"/>
1 </element>

:</namespace>

1

iKnamespace prefix="english">

! <element name="hello">

: <print message="Hello World"/>

1 </element>

! <element name="unique">

: <print message="Hello unique World"/>
1 </element>
< /namespace>

In the file use.xmlwe usethesenamespaces

use.xml:

1

Kproject>

' <include file="english.xml"/>

| <include file="german.xml"/>

1 <unique/> ... will prints: Hello unique World ...

' <hello/> ... will prints: ERROR: ambiguous element "hello"
: <english:hello/> ... will prints: Hello World ...

1 <german:hello/> ... will prints: Hallo Welt ...

I</project>

10.3 Proposed enhancements: Scoped Includes

The input elementin the JavaCoG Kit workflow is scoped.This meansthat different scopescanbe declared
asfollows:

1
1
<blocka> :
1 <include file="german.xml"/> 1
' <hello/> ... hello defined in german.xml ... !
</blocka> :
<blockb> 1
! <include file="english.xml"/> !
| <hello/> ... hello defined in english.xml ... '
</blockb> 1
1 1
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However,asyou cansee,the scopeof the definitionsis not the file, but the parentof the include.

11 Lists

The next exampleshowsthe inclusionof alist, definedusingthe<list > element.The argumentgo the

<list

> elementarewrappedin alist, andthe hostsvariableis assignedvith the value.The <for > element

will iteratethroughthe valuesof the list (but anythingthat canbe iteratedwill be equallyfine), andfind out
the dateon eachmachinein thelist in order.In otherwords,the dateelementon one hostwill complete

executionbeforethe evaluationwill startfor the next host.

1
Kproject>

<include file="cogkit.xml"/>
<element name="date" arguments="host">

</element>
<set name="hosts">
<list>
<host name="alpha.mcs.anl.gov"/>

<host name="omega.mcs.anl.gov"/>
</list>
</set>
<for name="host" in="{hosts}">
<date host="{host}"/>
</for>

K/project>

This time, dateson all hostswill be carriedoutin parallel.

<parallelFor name="host" in="{hosts}">
<date host="{host}"/>
</parallelFor>

12 Return values

In the aboveexamplesthe executionof the <date> elementwould echoa messag®n the console A return
could allow the caller to insteadusethe dateinformationin otherways.Valuesarereturnedin Karajan
wheneverthey are not explicitly consumedIn the aboveexampleshe returnvalue of <readFile>wasused
to seta variable.However,if thatdoesnot happenthe valuewill be returnedto the closestwilling consume!
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1
Kproject>
! <include file="cogkit.xml"/>
<element name="date" arguments="host">
<execute executable="/bin/date" stdout="date-{host}"
host="{host}" provider="GT2"/>
<echo message="Job on {host} completed. Transferring output"/>
<transfer srchost="{host}" srcfile="date-{host}"
desthost="localhost" provider="gridftp"/>
<echo message="Output from {host} transferred"/>

</element>

<parallelFor name="host" in="{hosts}">
<set name="date">
<date host="{host}"/>
</set>
<echo message="The date on {host} is {date}"/>
</parallelFor>

1
1
1
1
1
1
1
1
1
1
1
:
1
<readFile file="date-{host}"/> :
1
1
1
1
1
1
1
1
1
1
1
1
1
1

P
</project>
1

<project>

1
1
DR !
<set name="dates"> :
<list> !
<parallelFor name="host" in="{hosts}"> :
<date host="{host}"/> |
</parallelFor> !
</list> !
</set> 1
<echo message="The dates are {dates}"/> :
1

1

1

k/éééject>
This exampleillustratesthat using aniteratoris equivalentto staticallyenumeratinghe tasks.The above

exampleproduceshe sameoutputasthe one below (minusthe non-determinisnmassociatedvith the
concurrentaspectof the code:the orderof the dates):

1
Kproject>

<set name="dates">
<list>
<parallel>
<date host="alpha.mcs.anl.gov"/>

</parallel>
</list>
</set>
<echo message="The dates are {dates}"/>

</project>

1

1

1

1

1

1

1

1 DI
: <date host="omega.mcs.anl.gov"/>
1

1

1

1

1

1

I

1

13 Control Structures
13.1Loops

You caninclude simpleloopsthroughthe for andthe while constructs

13.1.1 while
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1 1
<while> !
! <print message="Forever"/> :
</while> 1
1 1

1 1
<while> 1
' <print message="You will see me"/> '
, <condition> 1
1 <false/> '
! </condition> 1
: <print message="You will not see me"/> :
</while> 1
1 1

13.1.3 Example

In this examplewe will showhow to run a simple parametestudy on the grid. We will usethe while
constructto loop througha numberof parametershat are usedasinput to a programthatis stagedon a
numberof remotemachines.

13.2 Condition

1
1
1
1 1
1 <then> 1
! <print message="It's true!"/> !
. </then> :
1 <else> 1
: <print message="It's all relative"/> !
, </else> :
</if> 1
1 1

] 1
Kif> !
: <equals valuel="{a}" value2="1"/> :
1 <then> 1
1 <print message="a is 1"/> 1
,  </then> '
i  <equals valuel="{a}" value2="2"/> |
1 <then> !
' <print message="a is 2"/> '
y  </then> 1
1 <else> !
: <print message="a is {a}"/> :
 </else> 1
<K/1f> !
1 1

14 Forms (Swing integration)

The following exampleshowhow easyit is to integrateforms into the Workflow. —
The completeexampleis availablefrom CVS wos

Mate

Fig 1: A Formdemo

(http:/Iwww.cogkit.org/viewcvs/viewcvs.cgi/src/cog/modules/karajan/examples/form.xml?rev=HEAD¢
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<set name="formData"

<form title="test" id="form" waitOn="IDOk">
<vbox>
<hbox>
<vbox>
<hbox>
<label text="First name: "/>

</hbox>
<hbox>
<label text="Last name: "/>

</hbox>
</vbox>
<VSeparator/>
<vbox>

<HSeparator/>
<radioBox caption="Sex" id="IDSex">

</radioBox>
</vbox>
</hbox>
<button id="IDOk" caption="Ok"/>
</vbox>
</form>
</set>

annotation="Input lastname, firstname, marrige status, and gender">

<textField id="IDFirst" columns="20"/>

<textField id="IDLast" columns="20"/>

<checkBox caption="Married" id="IDMarried" halign="0"/>

<radioButton caption="Male" id="IDMale"/>
<radioButton caption="Female" id="IDFemale"/>

http://wiki.cogkit.org/index.php/Java_CoG_Kit_Workflow_GL

A differentexampleincludesa job submissiorform is includedin the CVS
(http:/Iwww.cogkit.org/viewcvs/viewcvs.cgi/src/cog/modules/karajan/examples/job-submission-form..
. It allows to sendJobsto a Grid. Naturalyyou shouldbe adaptingthis codeaccordingto your available

infrastructure.

15 System Command

Systemcommandssuchasthe startof shell scriptsare easily doablethroughtask executions Assumeyou
havea scriptin /path/to/scriptyou canexecuteit asfollows:

task:execute(executable="/bin/sh",
args="/path/to/script"”,
provider="local",
redirect=true/false)

16 Invoking Javamethodswith the Java Library

http://www.cogkit.org/viewcvs/viewcvs.cgi/*checkout*/src/cog/modules/karajan/examples/stopwatch.

17 Other Available Features

A Sectionlisting otheravailablefeatureswill be includedher. Thesefeaturesare not explainedin detail. We

will referto the manualfor a completedescription.

18 Limitations

160of 18

9/1/065:37 AM



JavaCoGKit Workflow Guide- JavaCoGKit http://wiki.cogkit.org/index.php/Java_CoG_Kit_Workflow_GL

For the academics

» write aboutthe GT limitations
» write aboutthe SSHlimitations

= we areonly as powerful asthe underlyingmiddleware
« How many parallel statementgan be handled?

The known issuesfile explainsthe currentlimitations. For morethanapproximately40000parallelthreadsa
deadlockof the systemcanoccur. This will be solvedin the nextversion.

= whatis the relationshipbetweenparallel blocks and memory.

It dependsNo actualOS threadsare used.Whenevera Karajanthreadis createdijt is attacheda stackthatis
usedto hold the stateof thatthread.Existing framesthat belongto callersare shallow-copiedNew frames
are createdindependentlyDependingon the amountof variables,andthe depthof invocation,more or less
memoryis used.However,simply creatinga Karajanthreadcostssomewheren the scaleof lessthan 1KB.

= What s the relationshipbetweenvariablesand their memoryconsumption?

Variablesare storedin frameswhich are hashtablesSo a variablewill consumehe amountof memory
neededfor the correspondinglavaobject,the amountof memoryneededor the nameof the variable,and
the amountof memoryneededo createthe entry in the hashtable.

19 Appendix

JavaCoG Kit Workflow Guide: ProposedExtensions

20 References

» Gregorvon Laszewski,A Loosely CoupledMetacomputerCooperatingJob SubmissionsAcross
Multiple Supercomputingsites,ConcurrencyExperienceand Practice,Dec. 1999,Vol. 11, No. 5,
pages933-948,The initial versionof this paperwasavailablein 1996,
http://www.mcs.anl.gov/~gregor/papers/vonLaszewski--CooperatingJobs.ps
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« Gregorvon Laszewskiand Mike Hategan,Grid Workflow - An IntegratedApproach,Argonne National
Laboratory,Argonne National Laboratory,9700 S. CassAve., Argonne,IL 60440,
http://www.mcs.anl.gov/~gregor/papers/vonLaszewski-workflow-draft.pdf

» Gregorvon Laszewskiand lan Fosterand JarekGaworand PeterLane, A JavaCommodity Grid Kit,
Concurrencyand Computation:Practiceand Experience 2001, Vol. 13, No. 8-9, pages643-662,
http://www.mcs.anl.gov/~gregor/papers/vonLaszewski--cog-cpe-final.pdf

21 Current Tasks

Gaussiarexampleto be tried with the workflow service(Deepti)
Testingof gaussiaron the chemistrytheory clusterwith help from Mike or getinfo on workflow service
docs.Workflow GaussiarExample
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