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1 Introduction

TheDESHL, or DEISA Servicesfor Heterogeneousianagemerit ayer,providesfunctionalityfor submissiorand
managemeraf computationajobswithin DEISA. The DESHL alsoprovidesdatastagingfacilities to allow datato
be movedto suitablelocationsin preparatiorfor computationajobsto be run andfor dataretrievalon completion
of a job.

For simplicity, the usercanthink of the DESHL asa commandine UNICORE client, however.the DESHL can
alsobeemployedasanAPIl. The DESHL hasbeenemployedo utilise the DEISA HPC systemsasa massiveTask
Farm resource.

TheDESHL providesthis functionalityvia a SAGA[1]-inspiredAPI implementedn Javajnterfacingwith ageneric
grid accesglient library (HILA, developedby FZJ2]) whichin turn interfaceswith the underlyingDEISA infra-
structure.The DESHL is currently suppliedas a Javacommandline tool applicationbasedon the OpenGroup
specification foBatch Environment Servicigs The DESHL is currently built odNICOREG4] technology.

This documentdescribeshow to install the DEISA Servicesfor the Heterogeneousnanagement.ayer client
(DESHL 5.0) and containsa tutorial showinghow to run simple jobs on the DEISA infrastructure lt is a quick
introductionto usingthe DESHL client. For furtherinformationanddetailedreferencepleasereferto the DESHL
5.0 User Manual available in the DESHL software distribution.

1. http://iforge.ogf.org/sf/projects/saga-rg

2. http://sourceforge.net/projects/unicore/files/2%20UNICORE%206%20Clients,%20Applica-
tions,%20and%20API1s/2.4%20HILA%20Programming%20AP1/

3. http://www.opengroup.org/onlinepubs/009695399/utilities/xcu_chap03.html#tag_03
4. http://www.unicore.eu


http://forge.ogf.org/sf/projects/saga-rg
http://sourceforge.net/projects/unicore/files/2%20UNICORE%206%20Clients,%20Applications,%20and%20APIs/2.4%20HiLA%20Programming%20API/
http://sourceforge.net/projects/unicore/files/2%20UNICORE%206%20Clients,%20Applications,%20and%20APIs/2.4%20HiLA%20Programming%20API/
http://www.opengroup.org/onlinepubs/009695399/utilities/xcu_chap03.html#tag_03
http://www.unicore.eu




2 Requirements before installation

TheDESHL Clientis a JavaApplicationthatrequireslaval.5 (or later)to beinstalled. The DESHL clienthasbeen
testedwith the SUN JavaRuntimeEnvironmenton WindowsandLinux/Solaris.The DESHL client hasalsobeen
tested with IBM Java 1.6 running on Linux.

To check which version of Java is installed on your computer type

java Bversion

in a consolewindow (UNIX/Linux) or in a commandwindow (MS Windows).If the executionof the command
fails or if you havea Javaversionearlierthanl.5, pleasedownloadandinstall the latestreleaseof Javalocally on
your workstation.

To usethe DESHL client, your personakertificate,in p12format, mustbe addedto a JKS (JavaKeyStore)of the
DEISA CA certificates Themostup-to-dateversionof this IKS of CA certificatescanbedownloadedrom SARA,
via http://winnetou.sara.nl/deisa/cer¥$ou canadd your personalcertificateto this JKS using a keystoreeditor,
suchasPortecle which maybe downloadedrom http://portecle.sourceforge.n&por moreinformationon certific-
ates, please visit the DEISA FAQHtp://www.deisa.eu/usersupport/user-documentation/fag/CertificatesFAQ

Pleasenote that the DESHL client hasnot beentestedon a Mac; however,we believethat installationand use
should be straight-forward.


http://winnetou.sara.nl/deisa/certs
http://portecle.sourceforge.net/
http://www.deisa.eu/usersupport/user-documentation/faq/CertificatesFAQ




3 Installation

The following steps are required: Download the installer and install and configure the DESHL.

3.1 Download the installer

Download the DESHL 5.0 installer from the DESHL project site:
http://forge.nesc.ac.uk/project/showfiles.php?group_id=32

Eithersaveit to alocationon yourworkstation,or executet directlyif your browsersupportsexecutionof jar files.

3.2Install and configure the DESHL via the installer GUI

If theinstallerdid not automaticallystartup in the previousstepthenrunit now: in afile explorerwindow double
click on the installer jar file to start the installation.

Alternatively, you can install and customize DESHL from the command line on UNIX:
java -jar DESHL-5.0-installer.jar

To install from the command line on Windows open a DOS command window and run the following:

java Bjar DESHL-5.0-installer.jar

If problemsare experiencedvhenrunningthe installer,extradebuginformationcanbe obtainedby runningwith
these additional arguments:

java -DTRACE=true -DSTACKTRACE-=true -jar DESHL-5.0-installer.jar

The graphicalinstalleropensup with a welcomescreerfor 'DEISA JRAT',followed by a licenseagreementYou
will need to accept the license agreement before being allowed to install DESHL.

When prompted enter an installation directory, under MS Windows for example
C:\Program Files\DESHL-5.0
If installing on UNIX, specify a DESHL-5.0 directory in your local workstation home directory, for example:

/home/malcolm/DESHL-5.0

Next choose the packages to install as shown in the following Figure.


http://forge.nesc.ac.uk/project/showfiles.php?group_id=32
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Figure 1: DESHL Package selection.

ThebaseDESHL packagés alwaysrequiredandcannotbe deselectedAdditional materialcanoptionallybe selec-
ted for installation. The optional packages are:

¥ Docs b user documentation including the DESHL Reference Manual.
¥ API Docs b the Javadocs for the DESHL code.
¥ Src b the Java source for DESHL.

The next Figure displayshow to specifythe location of the JKS format keystorethat will be usedto accesghe
DEISA infrastructure.
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Figure 2: User keystore selection

Usethe OBrowsdgittonto navigateto the keystorefile thatyou downloadedn the previousstep,andthenenterthe
alias used to identify your personal certificate within the keystore.

Enter the addressof the remoteregistry. This is the location of the registry containingthe addresse®f all
the DEISA sites. At the time this User Document was produced, this location was https://deisa-unic.fz-
juelich.de:9111/DEISA/services/Registry?res=default_registry

Click the ONext®uttonto completethe DESHL installation,andthenclick onthe ODone®uttonto finish andexit
from the installer.

NB the installer doesnot add the DESHL executableto the path: you must do this manually,in the following
manner.

In UNIX, from the DESHL install directory (sh or bash assumed):
> export PATH=$PWD/bin:$PATH
In Windows, if DESHL install directory is, e.g., C:\deshl:

C:\deshI>set PATH=C:\Program Files\DESHL-5.0\bin;%path%


/tmp/zopyx.smartprintng.server/20100920131718-6750a759-a2cf-4779-8a60-dbfca7038bba/DEISA-DESHL-fig02.png/image_large
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4 Using the DESHL client

Typically, userswill placeexecutablescriptfiles ontotheir ExecutionPlatform.Thesescriptfiles mustbe savedas
ANSI Unix-compatibleformatbeforecopying(staging)to the DEISA site. Note thatneitherNotepadnor Wordpad
are suitableasthesecreatefiles with carriagereturnandlinefeedline delimitersthatwill not run correctlyat the
target site.

One possible editor is emacs, which is availabtetat//www.emacswiki.org/emacs-en/CategoryWThirty Two

Files are created as dos files but can be converted to unix format:

Press ESC-X then type
set-buffer-file-coding-system<RET>

then type: unix <RET>

4.1 Storages and file paths

NotethatUNICORE 6, the middlewareon which DESHL is built, doesnot allow unlimitedaccesgo thefile space
ata DEISA site:instead a setof directories or Ostorages@reconfigured Normally, accesss providedto SROOT
and $HOME (local to eachDEISA site),and $DEISA_DATA and $DEISA_HOME (sharedacrossmostDEISA

sites). You canlist your ExecutionSitesby runningthe 'sites'‘commandThe storagesta DEISA sitecanbelisted

by running the 'list' command with the name of the site, for example:

$ deshl sites
fe04-ext.fec.cineca.it_13303_CINECA-SP6
unicore6.hector.ac.uk_8080_EPCC-HECToR
gg.rzg.mpg.de_8080_RZG-VIP
uc6.Irz-muenchen.de_5555 Irz_hirb2_deisa
unicore.grid.sara.nl_4014_SARA-HUYGENS
unicore.csc.fi_8080_CSC

$ deshl Is unicore.grid.sara.nl_4014_SARA-HUYGENS
home

deisa_scratch

deisa_data

deisa_home

Whenyou first runa DESHL commandtherewill bea shortdelaywhile a newlocal serveris startedandyou will
be askedto enterthe passphraseor your keystore (Oncethe serveris running, it is not necessaryo re-enteryour
passphrase during your session.)

Whena job is executeda temporarydirectory called USPACEis created.The applicationand datarequiredby
the applicationare stagednto the USPACEbeforethejob is run. After the applicationhascompletedanyfiles of
interestmustbe copiedout of USPACEDbeforethe job completes(Notethatif the executablés alreadyin the path
on the execution host, it is not necessary to stage the executable.)


http://www.emacswiki.org/emacs-en/CategoryWThirtyTwo
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4.2 Upload, submit and manage a simple job

This subsection describes how to upload, submit and manage jobs via simple examples.

Firstly, createanewdirectoryonyourlocal workstationandcall it ‘exercises'Gointo this directory,andverify that
the DESHL executable has been correctly added to your path by ruinamghe command prompt:

> deshl Bh

As previouslystated|f this is thefirst time thatyou run a DESHL commandnotethattherewill be a shortdelay
while anewlocal serveris startedwhenyou will beaskedo enterthe passwordor your keystore (Oncetheserver
is running, it is not necessary to re-enter your password during this session.)

> deshl Bh
Starting new server ...
Please enter password for keystore /home/malcolm/mykeystore.jks:

[-h] command [command-options]
Where:

-h,--help Print this message.

With commands:
fetch
cp
isdir
mv
status
jobs
m
mkdir
Is
submit
sites
terminate
isfile

exists

Run deshl <command> -h for individual command options.

A simpletestto verify thatthe DESHL clientis correctlyinstalledandconfiguredis to try to list the contentsof the
DEISA_HOME storage at the configured site. For example:

> deshl list unicore.grid.sara.nl_4014_SARA-HUYGENS

Notethata fragmentof the site namecanbe used providedthatit cannotbe confusedwith anothersite'sname for
example:

> deshl list sara::deisa_home
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Using the DESHL client

Forthesite,the DESHL clientshoulddisplayalist of thefiles anddirectoriesin thetop level of the DEISA_HOME
storage.

In your exerciseglirectory, createfiles calledhello-submit.standhello.sh andaddthe contentsto the respective
files as shown below:

hello-submit.sh

#!/bin/bash

# Test job script for DESHL using SAGA.

#

# SAGA JobDefinition based directives:

#$ SAGA_FileTransfer = $DEISA_HOME/jobs/hello.sh > hello.sh
#$ SAGA_HostList = unicore.grid.sara.nl_4014 SARA-HUYGENS
#$ SAGA_JobCmd = hello.sh

hello.sh

#!/bin/bash

echo "Here | am on “hostname’ in $PWD. Current date is "date™

Pleasenotethatyou mustedit hello-submit.sho specifythe ExecutionSite,thusthe SAGA _hostLIstline shouldbe
changed to reflect the targste.

Thehello-submit.sHile containsa setof SAGA directivesfor submittingandmanaginghe executionof a job, the
job in this case being the executable script, hello.sh.

Therestof this exercisewill showyou how to place(or 'stage'the executablescriptonto a DEISA site,andthen
use the SAGA script with the DESHL command line tool to submit the job and retrieve the output from the job.

The following steps will be performed:
1. Verify if a remote directory exists
2. Create a remote directory for the executable script
3. Upload the executable script to the remote execution host
4. Edit the SAGA script
5. Submit the job
6. Get the job status
7. Clean up the job and retrieve the job output
1. Verify if a remote directory exists
First we want to determine if the remote directory called DEISA_HOME exists:
> deshl exists sara::deisa_home/jobs

If the remote directory exists, the following message should be displayed:
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Using the DESHL client

exists: target sara:::deisa_home/jobs exists

Otherwise, the following message is displayed:
exists: target sara::deisa_home/jobs does not exist

2. Create a remote directory for the script

If the remote directory does not exist, create it using the deshl mkdir command:
> deshl mkdir sara::deisa_home/jobs

Verify thatthe remotedirectorynow existsby listing the contentsof its parentdirectory.This shouldshowthe jobs
directory in the listing.

> deshl list sara::deisa_home
E
drwx 32768 Feb 07 2010 01:22:01 jobs
E
3. Upload the executable script to the server

You now mustuploadthe executablescript, hello.sh,from your local machineto the DEISA site wherethejob will
be run. To do this, use the deshl copy command:

> deshl cp hello.sh sara::deisa_home/jobs/hello.sh
If a file of the same name already exists in the target location, the following error will be displayed:

Error running command: cp: Copy failed.
Likely cause: Remote file exists, specify overwrite flag to overwrite.

(Check logs for further details.)
If this happens, then repeat the copy with Bf to overwrite the existing file:
> deshl cp Bf hello.sh sara::deisa_home/jobs/hello.sh
4. Submit the job
Now that your script is present at the remote site, you can submit a job to run it via the remote site's batch system.

> deshl submit hello-submit.sh

Your job: Obea0lc2-4a62-4be5-90f0-558886¢c8ch69, has been successfully submitted.
This returns a job identifier, which can be used to monitor the jobOs status.
5. Get the job status
To get the status of the job, type:

> deshl status ObeaOlc2-4a62-4be5-90f0-558886c8cb69
Job: Obea0lc2-4a62-4be5-90f0-558886c8ch69, has status: Running

where the example job identifier is replaced by the job identified returned by the deshl submit command.

12



Using the DESHL client

You can obtain extended information about the job using the status command with the Bf option:

> deshl status Bf Obea01c2-4a62-4be5-90f0-558886c8ch69

Job: Obea01c2-4a62-4be5-90f0-558886c8ch69, has status: Running
Site: unicore.grid.sara.nl_4014_SARA-HUYGENS

Name: NAMD on 32 processors

Once the job has successfully completed, the status will be reported as Done.

NB 'Done'indicatesthe schedulewasableto queueandlaunchthejob. To checkthe exit codefor the application,
use the 'exitcode' command: (0 is normally used to indicate successful completion)

> deshl exitcode Obea0lc2-4a62-4be5-90f0-558886c8ch69
Job: Obea0lc2-4a62-4be5-90f0-558886¢8ch69, has exitcode: 0

6. Clean up the job and retrieve the job output

Oncethe job hascompletedthe outputfrom the job canberetrieved,andanyfile resourcesonsumedy thejob
releasedusingthe ‘fetch'command The 'fetch' commandallows you to retrievethe job output to your worksta-
tion. Whenajob is fetched,a directory is createdn the DESHL outputfolder, whereit nameis basedn thejob's
identifier. This is normally a subdirectory called 'output' in the DESHL installation directory.

$ deshl fetch -d output ObeaOl1c2-4a62-4be5-90f0-558886¢8ch69

Thiswill placetwo files in thejob'ssub-directorypneof theses thejobOsutputto standardutput,andthe other
is the jobOs output to standard error. Look at the files in the output directory to verify this.

4.3 Staging in data for a job, staging out results

In this partof thetutorial, youwill stagein datarequiredby ajob, runthejob andthenretrievedataproducedoy the
job. Theexamplescript,in this casewill performasimpleconcatenatentwo specifiedfiles andthefile containing
the joined files will be the final result.

In your exercises directory, create files called catfiles_submit.sh and concat.sh; add the contents as listed below.

catfiles-submit.sh

#!/bin/bash

# Test job script for DESHL using SAGA.

#

# SAGA JobDefinition based directives:

#$ SAGA_FileTransfer = $DEISA_HOME > concat.sh
#$ SAGA_FileTransfer = $DEISA_HOME > filea

#% SAGA_FileTransfer = $DEISA_HOME > fileb

#$ SAGA_FileTransfer = $DEISA_HOME < filec

13
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#$ SAGA_HostList = epcc-hpex
#$ SAGA_JobCmd = concat.sh

concat.sh
#!/bin/bash

cat filea fileb > filec
Again, please note that you will have to change the value of SAGA_HostList to specify your execution platform.
Use the deshl cp command to import the executable script file, concat.sh, to the jobs directory on the remote site.

> deshl cp concat.sh sara::deisa_home/jobs/concat.sh

> deshl Is sara::deisa_home/jobs/concat.sh

Usethe 'deshimkdir' and'deshlcp' commanddo createa tutorial directoryon the remotehost,thencopytwo files
from your local machineinto the remotetutorial directory as 'filea' and 'fileb'. Confirm that the files havebeen
copied using the 'deshl Is' command.

For example:

> deshl mkdir sara::deisa_homef/tutorial
> deshl cp localFileA.dat sara::deisa_home/tutorial/filea
> deshl cp localFileB.dat sara::deisa_home/tutorial/fileb

> deshl Is sara::deisa_home/tutorial
You can now submit the job as before:
> deshl submit catfiles-submit.sh

Again,you canmonitorthejob statususingthe 'deshistatuscommandWhenthejob hascompletedanoutputdata
file called'filec’ will havebeenproducedn the remotetutorial directory.Confirm thatthis file existsby listing its
properties:

> deshl Is sara::deisa_home/tutorial/filec
-rw- 63 Mar 01 2007 03:29:57 filec

Export this file to your local machine using the 'deshl cp' command:

> deshl cp sara::deisa_home/tutorial/filec filec.dat

Inspecffilec.datto confirmit containghe concatenatedontentof thetwo originalfiles. Remembeto cleanup the
job using the 'deshl fetch' command.

14



5 Running real applications

Thetutorialin Chapter showedhowto submita simple,singleprocessojob. In generalt is assumedhatDESHL
userswant to run real applicationsrequiring multiple processorsand large amountsof memory. The example
belowshows ajob submissiorscriptto run anexecutablescripton anexecutionhost. The executablescriptinitial-
isesthe DEISA environmentbn the executionhost,thencopiesapplicationdatainto the DEISA_SCRATCHarea.
The parallelapplicationis invoked, then, after the applicationhasfinished running, an outputfile is copiedfrom

DEISA_SCRATCH back to DEISA_DATA.
The job submission script

#!/bin/bash

#SAGA JobDefinition based directives:

#$ SAGA_HostList = unicore.grid.sara.nl_4014_SARA-HUYGENS

#$ SAGA_FileTransfer = $DEISA_HOME/jobs/userapp.sh > userapp.sh
#$ SAGA_JobCmd = userapp.sh

#$ SAGA_Memory = 65536

#$ SAGA_JobName = Example job running on 128 processors

#$ SAGA_NumCpus = 128

#$ SAGA_WallClockSoftLimit = 43200

The executable script (userapp.sh):

#!/bin/bash

#userapp.sh

#initialise the DEISA environment on the execution host

module load deisa

#copy the applicationOs input data to DEISA_SCRATCH

cp $DEISA_DATA/inputfilel.dat $DEISA_SCRATCH/inputfilel.dat
cp $DEISA_DATA/inputfile2.dat $DEISA_SCRATCH/inputfile2.dat
#change directory to DEISA_SCRATCH

cd $DEISA_SCRATCH

#run the parallel app

$CPMD

#copy the generated data back to $DEISA_DATA

cp $DEISA_SCRATCH/bigdatafile.dat $DEISA_DATA/bigdatafile.dat

The job submission attributes are described in detail below:

5.1 Execution host

15



Running real applications

The execution site for the job is specified via the SAGA_HostList attribute, for example:

#$ SAGA_HostList = unicore.grid.sara.nl_4014_SARA-HUYGENS

5.2 Executable

The actual executable application or script to be run is specified V&AB& _JobCmdattribute. For example,

#$ SAGA_JobCmd = userapp.sh

5.3File transfer

Any dataor executablesequiredfor the job to run successfullycan be stagedinto the jobO3USPACE using
SAGA_FileTransfeattributes.

To transfer a file into thelSPACEbefore the job is executed:
#$ SAGA_FileTransfer = $DEISA_DATA/inputdata/inputdatal.dat > inputdatal.dat
To transfer a file out of the USPACE once the job has completed:

#$ SAGA_FileTransfer = $DEISA_DATA/outputdata < outputdata.dat

5.4 Number of Processors

The number of requested processing elements is controlled via the SAGA_NumCpus attribute. For example

#$ SAGA_NumCpus = 128

5.5Memory

This is requestedria a SAGA_Memoryattribute.Normally this is interpretedasthe total amountof memoryin
MBytes.If thisis notspecifiedthe defaultmemoryfor thejob will besetby the sitewherethejob is submitted For
example

#$ SAGA_Memory = 8192
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Running real applications

5.6 Wallclock Runtime

Therequesteédmountof time thatthe job will needcanbe specifiedusinga SAGA_WallClockSoftLimitattribute.
This specifiesthe maximumamountof total processingime that the job will require,in secondslf this is not
specified, the default total time for the job will be set by the site where the job is submitted. For example

#$ SAGA_WallClockSoftLimit = 32000

5.7 Environment Variables

Environmentvariablescanspecifiedsothatthey appeain the environmenbf the executingapplication.Theseare
specified via SAGA_JobEnv attributes. For example

#$ SAGA_JobEnv = OMP_NUM_THREADS=8

#$ SAGA_JobEnv = fieldValue=0.09

5.8Command line arguments

Valuescanbepassedo anapplicationasif theyappeare@n thecommandine for theapplication.Thisis doneby
specifying withSAGA_JobArgsattributes. For example

#$ SAGA_JobArgs = -d bv
#$ SAGA_JobArgs = -f filename.dat

5.9Job Name

Descriptiveinformationfor the job canbe specifiedvia a SAGA_JobNamaittribute. This is displayedwith other
job informationduringa statuscommandandcanbe usefulfor identificationwhenthe userhasa largenumberof
submitted jobs running at a site. For example

#$ SAGA_JobName = QCD input parameter file 98789.dat
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