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1 Introduction

TheDESHL,or DEISA Servicesfor HeterogeneousmanagementLayer,providesfunctionalityfor submissionand

managementof computationaljobswithin DEISA. TheDESHLalsoprovidesdatastagingfacilities to allow datato

bemovedto suitablelocationsin preparationfor computationaljobsto berun andfor dataretrievalon completion

of a job.

For simplicity, the usercanthink of the DESHL asa commandline UNICORE client, however,the DESHL can

alsobeemployedasanAPI. TheDESHLhasbeenemployedto utilise theDEISA HPCsystemsasamassiveTask

Farm resource.

TheDESHLprovidesthis functionalityvia aSAGA[1]-inspiredAPI implementedin Java,interfacingwith ageneric

grid accessclient library (HiLA, developedby FZJ[2]) which in turn interfaceswith the underlyingDEISA infra-

structure.The DESHL is currently suppliedas a Javacommandline tool applicationbasedon the OpenGroup

specification forBatch Environment Services[3]. The DESHL is currently built onUNICORE6[4] technology.

This documentdescribeshow to install the DEISA Servicesfor the HeterogeneousmanagementLayer client

(DESHL 5.0) andcontainsa tutorial showinghow to run simple jobs on the DEISA infrastructure.It is a quick

introductionto usingtheDESHL client.For further informationanddetailedreference,pleaserefer to theDESHL

5.0 User Manual available in the DESHL software distribution.

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

2. http://sourceforge.net/projects/unicore/files/2%20UNICORE%206%20Clients,%20Applica-

tions,%20and%20APIs/2.4%20HiLA%20Programming%20API/

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

4. http://www.unicore.eu
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2 Requirements before installation

TheDESHLClient is aJavaApplicationthatrequiresJava1.5(or later)to beinstalled.TheDESHLclienthasbeen

testedwith theSUN JavaRuntimeEnvironmenton WindowsandLinux/Solaris.TheDESHL client hasalsobeen

tested with IBM Java 1.6 running on Linux.

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

java Ðversion

in a consolewindow (UNIX/Linux) or in a commandwindow (MS Windows).If the executionof the command

fails or if you havea Javaversionearlierthan1.5,pleasedownloadandinstall the latestreleaseof Javalocally on

your workstation.

To usetheDESHL client, your personalcertificate,in p12format,mustbeaddedto a JKS(JavaKeyStore)of the

DEISA CA certificates.Themostup-to-dateversionof thisJKSof CA certificatescanbedownloadedfrom SARA,

via http://winnetou.sara.nl/deisa/certs. You canaddyour personalcertificateto this JKS usinga keystoreeditor,

suchasPortecle,which maybedownloadedfrom http://portecle.sourceforge.net. For moreinformationon certific-

ates, please visit the DEISA FAQ athttp://www.deisa.eu/usersupport/user-documentation/faq/CertificatesFAQ.

Pleasenote that the DESHL client hasnot beentestedon a Mac; however,we believethat installationand use

should be straight-forward.
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3 Installation

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

3.1Download 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 a locationonyourworkstation,or executeit directly if yourbrowsersupportsexecutionof jar files.

3.2Install and configure the DESHL via the installer GUI

If the installerdid not automaticallystartup in thepreviousstepthenrun it now: in a file 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 Ðjar DESHL-5.0-installer.jar

If problemsareexperiencedwhenrunningthe installer,extradebuginformationcanbeobtainedby runningwith

these additional arguments:

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

Thegraphicalinstalleropensup with a welcomescreenfor 'DEISA JRA7',followed by a licenseagreement.You

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.

5

http://forge.nesc.ac.uk/project/showfiles.php?group_id=32


Figure 1:DESHL Package selection.

ThebaseDESHLpackageis alwaysrequiredandcannotbedeselected.Additionalmaterialcanoptionallybeselec-

ted for installation. The optional packages are:

¥ Docs Ð user documentation including the DESHL Reference Manual.

¥ API Docs Ð the Javadocs for the DESHL code.

¥ Src Ð the Java source for DESHL.

The next Figuredisplayshow to specify the locationof the JKS format keystorethat will be usedto accessthe

DEISA infrastructure.

Installation
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Figure 2:User keystore selection

UsetheÔBrowseÕbuttonto navigateto thekeystorefile thatyoudownloadedin thepreviousstep,andthenenterthe

alias used to identify your personal certificate within the keystore.

Enter the addressof the remote registry. This is the location of the registry containing the addressesof 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 theÒNextÓbuttonto completetheDESHL installation,andthenclick on theÒDoneÓbuttonto 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:\deshl>set PATH=C:\Program Files\DESHL-5.0\bin;%path%

Installation
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4 Using the DESHL client
Typically, userswill placeexecutablescriptfiles ontotheirExecutionPlatform.Thesescriptfiles mustbesavedas

ANSI Unix-compatibleformatbeforecopying(staging)to theDEISA site.NotethatneitherNotepadnor Wordpad

aresuitableasthesecreatefiles with carriagereturnandlinefeedline delimitersthat will not run correctlyat the

target site.

One possible editor is emacs, which is available athttp://www.emacswiki.org/emacs-en/CategoryWThirtyTwo

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>

4.1Storages and file paths

NotethatUNICORE6, themiddlewareon which DESHL is built, doesnot allow unlimitedaccessto thefile space

ataDEISA site:instead,asetof directories,or ÒstoragesÓ,areconfigured.Normally,accessis providedto $ROOT

and$HOME (local to eachDEISA site), and$DEISA_DATA and$DEISA_HOME(sharedacrossmostDEISA

sites). You canlist yourExecutionSitesby runningthe'sites'command.ThestoragesataDEISA 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.lrz-muenchen.de_5555_lrz_hlrb2_deisa

unicore.grid.sara.nl_4014_SARA-HUYGENS

unicore.csc.fi_8080_CSC

$ deshl ls unicore.grid.sara.nl_4014_SARA-HUYGENS

home

deisa_scratch

deisa_data

deisa_home

Whenyou first run a DESHL command,therewill bea shortdelaywhile a newlocal serveris startedandyou will

beaskedto enterthepassphrasefor your keystore.(Oncetheserveris running,it is not necessaryto re-enteryour

passphrase during your session.)

Whena job is executed,a temporarydirectorycalledUSPACEis created.The applicationanddatarequiredby

theapplicationarestagedinto theUSPACEbeforethejob is run.After theapplicationhascompleted,anyfiles of

interestmustbecopiedout of USPACEbeforethejob completes.(Notethatif theexecutableis alreadyin thepath

on the execution host, it is not necessary to stage the executable.)
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4.2Upload, submit and manage a simple job

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

Firstly, createanewdirectoryonyour localworkstationandcall it 'exercises'.Go into thisdirectory,andverify that

the DESHL executable has been correctly added to your path by runningfrom the command prompt:

> deshl Ðh

As previouslystated,if this is the first time thatyou run a DESHL command,notethat therewill bea shortdelay

while anewlocalserveris started,whenyouwill beaskedto enterthepasswordfor yourkeystore.(Oncetheserver

is running, it is not necessary to re-enter your password during this session.)

> deshl Ðh

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

rm

mkdir

ls

submit

sites

terminate

isfile

exists

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

A simpletestto verify thattheDESHLclient is correctlyinstalledandconfiguredis to try to list thecontentsof the

DEISA_HOME storage at the configured site. For example:

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

Notethata fragmentof thesitenamecanbeused,providedthatit cannotbeconfusedwith anothersite'sname,for

example:

> deshl list sara::deisa_home

Using the DESHL client
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For thesite,theDESHLclientshoulddisplaya list of thefiles anddirectoriesin thetop levelof theDEISA_HOME

storage.

In your exercisesdirectory,createfiles calledhello-submit.shandhello.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 I am on `hostname` in $PWD. Current date is `date`"

Pleasenotethatyoumustedithello-submit.shto specifytheExecutionSite,thustheSAGA_hostLIstline shouldbe

changed to reflect the targetsite.

Thehello-submit.shfile containsa setof SAGA directivesfor submittingandmanagingtheexecutionof a job, the

job in this case being the executable script, hello.sh.

Therestof this exercisewill showyou how to place(or 'stage')theexecutablescriptontoa 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:

Using the DESHL client
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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 thattheremotedirectorynow existsby listing thecontentsof its parentdirectory.This shouldshowthejobs

directory in the listing.

> deshl list sara::deisa_home

É

drwx 32768 Feb 07 2010 01:22:01 jobs

É

3. Upload the executable script to the server

You nowmustuploadtheexecutablescript,hello.sh,from your localmachineto theDEISA sitewherethejob 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 Ðf to overwrite the existing file:

> deshl cp Ðf 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: 0bea01c2-4a62-4be5-90f0-558886c8cb69, has been successfully submitted.

This returns a job identifier, which can be used to monitor the jobÕs status.

5. Get the job status

To get the status of the job, type:

> deshl status 0bea01c2-4a62-4be5-90f0-558886c8cb69

Job: 0bea01c2-4a62-4be5-90f0-558886c8cb69, has status: Running

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

Using the DESHL client
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You can obtain extended information about the job using the status command with the Ðf option:

> deshl status Ðf 0bea01c2-4a62-4be5-90f0-558886c8cb69

Job: 0bea01c2-4a62-4be5-90f0-558886c8cb69, 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'indicatestheschedulerwasableto queueandlaunchthejob. To checktheexit codefor theapplication,

use the 'exitcode' command: (0 is normally used to indicate successful completion)

> deshl exitcode 0bea01c2-4a62-4be5-90f0-558886c8cb69

Job: 0bea01c2-4a62-4be5-90f0-558886c8cb69, has exitcode: 0

6. Clean up the job and retrieve the job output

Oncethe job hascompleted,theoutputfrom the job canberetrieved,andany file resourcesconsumedby the job

released,usingthe 'fetch' command.The 'fetch' commandallows you to retrievethe job output to your worksta-

tion. Whena job is fetched,a directory is createdin theDESHL outputfolder,whereit nameis basedon thejob's

identifier. This is normally a subdirectory called 'output' in the DESHL installation directory.

$ deshl fetch -d output 0bea01c2-4a62-4be5-90f0-558886c8cb69

This will placetwo files in thejob'ssub-directory;oneof theseis thejobÕsoutputto standardoutput,andtheother

is the jobÕs output to standard error. Look at the files in the output directory to verify this.

4.3Staging in data for a job, staging out results

In thispartof thetutorial,youwill stagein datarequiredby a job, run thejob andthenretrievedataproducedby the

job. Theexamplescript,in thiscase,will performasimpleconcatenateontwo 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

Using the DESHL client
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#$ SAGA_HostList = epcc-hpcx

#$ 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 ls sara::deisa_home/jobs/concat.sh

Usethe'deshlmkdir' and'deshlcp' commandsto createa tutorial directoryon theremotehost,thencopytwo files

from your local machineinto the remotetutorial directoryas 'filea' and 'fileb'. Confirm that the files havebeen

copied using the 'deshl ls' command.

For example:

> deshl mkdir sara::deisa_home/tutorial

> deshl cp localFileA.dat sara::deisa_home/tutorial/filea

> deshl cp localFileB.dat sara::deisa_home/tutorial/fileb

> deshl ls sara::deisa_home/tutorial

You can now submit the job as before:

> deshl submit catfiles-submit.sh

Again,youcanmonitorthejob statususingthe'deshlstatus'command.Whenthejob hascompleted,anoutputdata

file called'filec' will havebeenproducedin theremotetutorial directory.Confirm that this file existsby listing its

properties:

> deshl ls 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

Inspectfilec.datto confirm it containstheconcatenatedcontentsof thetwo original files. Rememberto cleanup the

job using the 'deshl fetch' command.

Using the DESHL client
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5 Running real applications

Thetutorial in Chapter4 showedhowto submitasimple,singleprocessorjob. In generalit is assumedthatDESHL

userswant to run real applicationsrequiring multiple processorsand large amountsof memory. The example

belowshows a job submissionscriptto runanexecutablescriptonanexecutionhost.Theexecutablescriptinitial-

isestheDEISA environmenton theexecutionhost,thencopiesapplicationdatainto theDEISA_SCRATCHarea.

The parallelapplicationis invoked,then,after the applicationhasfinishedrunning,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 applicationÕs input data to DEISA_SCRATCH

cp $DEISA_DATA/inputfile1.dat $DEISA_SCRATCH/inputfile1.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:

5.1Execution host
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The execution site for the job is specified via the SAGA_HostList attribute, for example:

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

5.2Executable

The actual executable application or script to be run is specified via theSAGA_JobCmdattribute. For example,

#$ SAGA_JobCmd = userapp.sh

5.3File transfer

Any data or executablesrequiredfor the job to run successfullycan be stagedinto the jobÕsUSPACE using

SAGA_FileTransferattributes.

To transfer a file into theUSPACEbefore the job is executed:

#$ SAGA_FileTransfer = $DEISA_DATA/inputdata/inputdata1.dat > inputdata1.dat

To transfer a file out of the USPACE once the job has completed:

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

5.4Number of Processors

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

#$ SAGA_NumCpus = 128

5.5Memory

This is requestedvia a SAGA_Memoryattribute.Normally this is interpretedas the total amountof memoryin

MBytes.If this is notspecified,thedefaultmemoryfor thejob will besetby thesitewherethejob is submitted.For

example

#$ SAGA_Memory = 8192

Running real applications
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5.6Wallclock Runtime

Therequestedamountof time thatthejob will needcanbespecifiedusinga SAGA_WallClockSoftLimitattribute.

This specifiesthe maximumamountof total processingtime that the job will require,in seconds.If 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

5.7Environment Variables

Environmentvariablescanspecifiedsothattheyappearin theenvironmentof theexecutingapplication.Theseare

specified via SAGA_JobEnv attributes. For example

#$ SAGA_JobEnv = OMP_NUM_THREADS=8

#$ SAGA_JobEnv = fieldValue=0.09

5.8Command line arguments

Valuescanbepassedto anapplicationasif theyappearedon thecommandline for theapplication.This is doneby

specifying withSAGA_JobArgsattributes. For example

#$ SAGA_JobArgs = -d Ðv

#$ SAGA_JobArgs = -f filename.dat

5.9Job Name

Descriptiveinformationfor the job canbespecifiedvia a SAGA_JobNameattribute.This is displayedwith other

job informationduringa statuscommand,andcanbeusefulfor identificationwhentheuserhasa largenumberof

submitted jobs running at a site. For example

#$ SAGA_JobName = QCD input parameter file 98789.dat

Running real applications
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