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I Outline ﬂ("
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e: A General Framework for Accessing ﬂ(".

= Many application domains start using Grid infrastructures

m But...

o Grid technology is complex

= Different systems are used
o Middleware (Unicore, gLite, Globus, GRIA, ...)
o Many separate tools (i.e for installation, monitoring, ...)

o Different programming paradigms
= Batch type systems vs. service oriented systems
= Many programming languages

= e-Users want to interact with the grid infrastructure

o Without knowing all details (development, deployment, testing,
management, ...)

m - Tooling Is necessary!!
o Wizards, Editors, ...
o0 Hide the complexity!!
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I g-Eclipse: the Idea --'ﬁ‘("

= Provides a general Ul framework/eco system for the different
grid actors
o Grid applications users
0 Grid resources providers and operators

o Grid application developers
= (Re-)use Eclipse and contribute

0 Eclipse is an eco system
= Build for extension
= More than a JAVA IDE
= The biggest “coordinated” Open Source project

0 Gain OS independence (by using JAVA)
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I Grid user roles & use cases ﬂ("

= 3 different roles
o User
o Operator
o Developer

g
= In general... PSS N
o Job management \
0 Resource management \ \

= Files
= Applications — %
= Hardware 70peratnr

gEclipse

o Application deployment
o Infrastructure monitoring
o Application development A e
S ? -
Ll V|Sual|zat|0n tOOlS deuernper::ﬁ"““—ﬁ

\depmy applications

debug/test applications
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I User Interface contributions ﬂ("

JSDL Editor § RSL Editor
BatchSystemEditor

Grid Workflow Editor

Authentication
Token View

Geolnfo View Q Visualisation View

Project Wizard JSDL Wizard VO Preference Page

Authentication Token
Wizard CA Preference Page

Batch System Wizard
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Screenshots ﬂ("

¢ Technoloosg

Grid project view
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- - || x
—— Terminal view e
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G- =2 mail hydra.gup.uni-linz.ac.at
= povray31 hydra.gup.uni-linz.ac.at . .
- (== vidtrans
i Job List view
o =] Kautharity
|2 bash_histary
=l bash_logout
=1 bash_profile
o User S Web vi
L ikt ser Support Web view lognaridkade o3
=l lesshst
= .qmail 0 g a _ Authentication Takens = O
o wasse | Open the file with a click e =
=l tesh.config L —
|2 ContactString.txt @ web view 52 < = T = = ke
[Z] example_scene.png —
|| example_scens.pov . N .
1= adbmpi FAQ/Wiki - Documentation - Training - Contact - Masthead
=] hostname_stderr 2 r:
hastname_stdout =
< | =] hosks ,GG U S% I >
hosts. allows H H =
- [ powray_stderr Grid Jobs File —
5] povray_stdout Home - Submit ticket - Support staff
- |Z] startdemo.sh R S
B (2= gsiftp. plethan. grid, - ev.zall Welcome to Global Grid User Support
- (2 hydra_root _
B = Job Descriptions b Tickets @ GGUS Latest news
ﬁ :;Zsli::::e]sr;: » Submit a rew }:Eti i 2;2::?8r Mews from FIK 2007-03-14 14:23 UTC
L@ povemyrel » Update of dCache finished
- = Jabs ReSOU rce Of the VO im Harald Kornmayer (access via certificate) Mewws from GGLUS 2007-02-12 1457 UTC
= geclipse =] Status Date Info » Bug in GGUS email engine
=+ (2 Computing D ZDiEE EeSEmer]  ZUAISEE YR SERiEr meeese] Mews from GGUS 2007-03-21 12:34 UTC
W a01-004-128. aridka. de: 211 9jobmanager-phsg » 19302 solved ANPTETS SRR S = WAER [0 » ! New release of GGUS 2007-03-29,
W cefak. gridka.de:2119/iobmanagsr-phepro-ger » i7o7s  solved 2007-01-30 Ul at Gridka is not configured for g-Ecl
¥ ce.egee.man.poznan.pl 21 19fjobmanager-lege T » 14571 solved 2006-10-26  GRIDKA user interface - default output o e e _'Ll
< | v 4l < |  SCROLL LOCK: ON |

e
@ StartI J G a @ d = (32 = J = Plug-in Development - Ec... || = g-Eclipse (User) - hos...  [&] Posteingang - Microsoft ... | 20070325-g-Eclipse@IS. .. | 20070118—g—£clipse@'rw...|
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I Screenshot

Warlsruh
& g-Eclipse (User) - test2;/Job Descriptions/test6.jsdl - Eclipse Platform ;|g|5|
File Edit Mavigate 3Search Project Field Assisk Run Window Help
(o Bltla-lcv|e|@] -0 = CEEETE
=2 Grid Projects 53 = = O||Eg connections 23 = O || ® tests.jsdl 52 = =
[ hs cproject (5] e = <?¥ml wersion="1.0" encoding="UTF-8"2:> —
---'[cgtest o <jsdl:JobDefinition Hmlns:jsdl="http://schemas.ggf.
E---T_ﬁtestZ - g linz <jsdl:Joblescriptions
= [Eb Filesystems E"; lacal <jsdl:JobIdentification>
& linz ---[Z-";m\,.rlocal <j=sdl:JobName:>default job name</ jsdl:JoblName:
_ oy mylocal é---&“;plethton </jsdl:JobIdentifications
- [ plethton E[E:-generated <jsdl:Applications>
= Eb]ob Descriptions + <jsdl:Applicationtlamerexample name</jsdl: App]
o o8 mewFile, jsdl <jsdl-posix:POSIZApplications
- B bestl,jsdl <jsdl-posix:Executablex/bin/hostnawe</j=dl-
- i bestZ,jsdl £4mAl—nARIY L OUE AT SArAOUES F A3 ] —nASd ¥ R
o o best jadl l i E
ol testd.jsdl 4 | | _bI Cryerwigi |J|:ub Definition |.C\|:u|:uli|:ati|:|n |Data Staging |Resu:uuru:es testh, jsdl
- o testS.jsd 2 Authentication Takens (‘@ ‘Wb Yiew fﬁﬂ Error Log (E Terminal (%?;'E Job Details &3 PR 8]
- B ests,jsdl — :
o test? fsdl + General + Application ;I
- o testStage.jsdl Mame: .newFile, job Executable: testjob.sh
& E? Jobs _— Id: https: fwmslb 103, grid. ucy, ac, w9000 w4 _bGREFUREY Ckpuk: skdCuk
= (= newile. job Stakus: DOME
- 5 newFile. jsdl Reason: Job terminated successfully
[ [ testStage.job Last update time: 30.08.2007 11:49:04
= I.E- Wu:urkflu:uws
e o0 deFaulk warkFlow w Status History w gLite Specific Data
+ B batchGervice.batch WAITING  30.08.2007 11:43:43 Worker node: gt2 cel01.grid.ucy.ac.cy:21 19ic
B (= ganzlacal READY 30,08, 2007 11:43:44 pu Time: o
&t ! gfc“pse _|;| SCHEDULED  50.08.2007 11:43:46 Destination: cel01.grid.ucy.ac.cy 21 lgjjobi.ill
4| | 3 4| | 3
[ v | | #

Ctrl Conkrib {Bottom) ?
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I Quality Control in g-Eclipse ﬂ("

m Code quality
o Functionality
o Error/exception handling
o Efficiency (short code, optimal solution)
o Simplicity
0 Structure

= Documentation quality
0 User manual (for users)
o Development roadmap (for developers)

m Programming style
o Identical view

m Approach: metrics and testing
o Unit Test
0 Manual test
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Evaluating Code Quality with Metrics &‘("

= Cyclomatic Complexity (CC)

0 Evaluates the complexity of a method. A low CC is generally
better (<10)

m Size: size of a method
o Evaluates the understandability of the code

s Weighted Methods per Class (WMC)
o Number of methods in a class or sum of the complexities of the methods

0 The larger the number of methods in a class, the greater the potential
impact on children due to the inheritance

s Response for a Class (RFC)

o Number of methods that can be invoked in response to a message or by
some method in the class

0 Measures the amount of communications with other classes
o The larger the RFC, the greater the complexity (testing, debugging)
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I Sample Results (CC)

AT

Warlsruhg Insiiute of Technology

1—. * % . ®
0o S P o e AT & v 3
A ] sed

O S000-00000-0re-4-S0UNMOE-N-SU0NEN- 40 000000040 HI0ID ——40- 0 DRI SN — BN — 004 AN R NDY
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I Junit Testing --\\-](IT

= Junit: a simple testing tool for JAVA

= Junit test method
o An ordinary method without any parameters
0 Assertion statements indicate success or failure
o Run using a test runner

= Eclipse unit test

o Junit integrated
= Runtime: Java runtime + Junit test classes

o PDE extension
= Runtime: Java runtime + Junit test classes +Eclipse runtime
= Required for testing grid functionality
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I PDE-Test Example T

Karlsruhe Insivute of Technologs
Development - eu.ge se.efs.gridftp.test/src/eu I f dftp /GridFile_ PDETeskt.java - Eclipse Platform =101 =l

File Edit Source Refactor Mawvigate Search Project Run Window  Help

| 5 - | # -3 -0 - Q- | BEFFT- @™ S|P ol )-0l-ioe - 5 [ puo bever.r. | >
[# Package Explorer 53 = <}.==g'> | - 7 = B || )] cridFile_PDETest.java &2 = O
- >doc [cvs.Fzk.de] | = Alo
=% eu.gedipse.add_on-Feature  [ovs.Fzk.de] = [dTe=t

1=% eu.gedipse.add_on.doc,user  [cvs.Fzk.de] public void testlheleteMkdirFetchInfoOpenInputOpendoutput [
1= eu.gedipse.add_on.internal.testfeature  [cws Fzk.de] throws CoreException, URISyntaxException, IOException
.geclipse,add_on.test-Feature  [ovs.fzk.de]
.geclipse.benchmarking [cvs. fzk.de]

Fioreate a dir with mkdir

.geclipse.benchmarking.doc.user  [cws.Fzk.de] TURI suburi = mew URI[ "gsiftp:/ iwrse.fzk.de:Z811/tmpsadirtesc™ J: 1
.geclipse.benchmarking.test  [cws Fzk, de] GridFile testdir = new GridFile(suburi):

.geclipse.benchmarking. ui  [cvs. fzk.de] testdir.wkdir{ O, null |} ;

.geclipse,core.sla [cws.fzk.de] String[] childnames = gridfile.childNames({ 0, nuall j;

.geclipse.core.sla.ui [cvs.Fzlk.de]

.geclipse . efs.gria  [cvs. fzk.de] Siopen an input sStreswn (local) for the file Ssource Lo Ccopy

.geclipse.efs.gria.test  [cws fzk. de] String localtestfile = "file://" + GridTestStub.setfpLocallicr{l + "t
H-5 .geclipse.efs.gridftp  [cvs.fzk. de] TURI localfileuri = new URI( localtestfile ) :
E:;é eu.geclipse. efs.gridftp.test  [cws.Fzk.de] String sScheme = localfileuri.getScheme ()
EI:,% Src IFileSy=stem testfilelystem = EFS. getFileSyvastem| sSchemwme | :
Elﬂaeu.geclipse.er.gridFtp IFileStore testlocalfile = testfilelystem.get3Itore | localfileuri ) :
_TE, GridFile_PDETest.java 1.11 Input3tream instream = nall:
DE, aridFileInheritanceMethod_PDETest.java 1.7 instresum = testlocalfile.openlInputStresonl 0, null ) ;

-8 eu.gedipse. efs.gridftp.inkernal
B JRE System Library [125E-1.5]
= Plug-in Dependencies

Siopen an output sStesun for destination

TERI desturi = mew UTRI[{ "gsiftp:/fiwrse.fzk.de:Zdlli/tmp/adircesc/file»
+- [ META-TMF =l 4| | :
[3_\, Problems rE Console rg;"ll JUpit &3 :“‘ Call Hierarchy} #E:S'* Debugw @ Errar Log} El_J Historﬂ 5 Searchw 2, Tasksw JL 4F nm Sﬁ | % T EE R |
Finished after 134,203 seconds
Runs: 717 Ed Errors: 3 B Failures: 0
= gt eu.geclipse.efs. gridftp.GridFile_PDETest [Funner: JUnit 4] (3,015 s) « | = Failure Trace
] testchildStoresIntIProgresshanitar (1,703 s) ¥ ey, geclipse. core reparting, ProblemException; Failed ta establish & netwark connection
B testSebGetParent (0,000 <) = T e
] testChildiamesIntIProgressMaonitar (0,515 =) = &t eu.gedipse, efs.gridftp.internal, SridFTPConneckion, getClent{SrdF TRPConneckion, java: 475)
] testDeleteMkdirFetchInfoOpennputOpentUtput (0,435 <) ak eu.geclipse. efs.gridftp.inkernal. GridFTRC onnection. exisks(GrHdF TRConnection, java: 797)
E testGetChildIPath (0,359 5) = at eu.gedipse.efs.gridftp, GridFile. FetchChildrent GridFile . java: 496) -
HE] testGetiame (0,000 s | r
| ol . .

I 2o of eop [ | 0% | |
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I Test Coverage
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I Hierarchical Test Concept -\\J(lT

= Basis tests
0 Testing the functionality of individual methods
o Could be simple Junit or PDE test
0 Need sometime a combined test with other methods

m Grid tests

o Require initial setup of
= token
= VO
= Internet proxy
= CA

o Could not rely on wizards
o Automation

= Integration tests
o Using real workflow
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Sample Test Workflow —*J(IT

User = work on z—FEclipss Work in the test caze

o) o)

Configure the netweork connections JetUplnternetE romy ()
Load CA certificates SetUpCAD
Create a wirtnal erganization S=tUpV o0
Crzate an aunthentication tolc=n ZetUpTeokenr)
Create a Grid project ZetUpFroj ect()
Bostrienre an IFile instance from the Grid project
Create a TEDL file Linlk thi= fil= to the local sample TSDL file
Crzate a J3DL description with the file

Submit the TSI fil= Zubmit the T30DL description using the job service
(O'I:Emc the job status in the job wisw _J Tking the job servics to request the job statns
Examine wehether the job is successfully executed

!

( Bead the result from the job folder _J Beguest for the smecution result and compars it with the sxpected walue
+ Kooperation von
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I Integration in the Nightly Build System ()

IT

warlsruhe Insidute of Tochnolog
UInit Test Results. - Mo . ] 3
Datei Eearbeiten Aansicht Chronik Lesezeichen Extras HilFe
- c b4 TR I |j | http: ffivr-geclipse. Fzk, de: 8443/ luntbuild jpublishf gEclipsefMNightlwEuildjaeclipse-1.0_M20090S1 1 -0S00junit_htm 5.7 - | Googls ). A
@ Meistbesuchte Seiten Fuijitsu Siemens Comp... ;: IWR-3D :F: Speiseplan ;: Fentralbibliothek ;: Zentraler Druckservice
'GDLngC I Auskrian Grid Swmp vI & suche - <|> G‘Tj EEE ~ P - ‘iﬁ? Lesezeichen~ '2'}‘ Rechtschreibprifung - 2 I Ubersetzen - »» @ Einstellungen~
| @ ® g-Eclipse - access the Grid: Build Swskem | | "] Unit Test Results. = | -
- } -
Home Unit Test Results
Designed for use with JUnit and Ant.
Packages 9
su.qeclipse.batch.internsl.test Class eu.geclipse.efs._gria.GriaStore_Test
eu.qeclipse.core
eu.qeclipse.core.auth Mame Tests Errors Failures Time{s) Time Stamp Host
su.asclipse.core filesystem GriaStore Test 17 o o 0.101 2009-08-11T03:57:36  iwmr-geclipse fzk.de
eu.geclipse.core.filesystem.int
eu. geclipse.core.internal
—— — , Tests
ol |
Mame Status Type Time{s)
- - testGriaStoreURI Success 0.005
eu.geclipse.efs.gria
testGriaStoreJRIString Success 0.003
Classes testSriaStoreURIFileInfo Success 0.003
GriabataService PDETest testChildMamesIntIProgressMonitor Success 0.003
SriaStore Test
testFetchInfo Success 0.003
testFetchInfolntIProgressMonitor Success 0.032
testGetChildString Success 0.003
testGetMame Success 0.003
testSetParent Success o.002
testSetParent Success 0.003
testlsParentOfIFileStore Success 0.00z
testToURI Succass .00z
testOpenIinputStreamIntIProgressMonitor Success o.003
testSetPropertykeys Success o.002
testGetPropertyWalue Success o.00z2
testSetRepo Success 0.003
test=SetRepo Success o.o00z2 S
Froperties = LI
Ferkig >
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| Integration in the Nightly Build System (II) IT

Unit Test Results. - i . ] 3

Datei Eearbeiten Aansicht Chronik Lesezeichen Extras HilFe

is c % TR I |j | http: ffivr-geclipse. Fzk, de: 8443/ luntbuildjpublishf gE clipsefMightlyEuildfaeclipse-1 ., 0_M2009051 1 -0S00junit_htm 7.7+ I 'l Googls

El Meistbesuchte Seiten == Fujitsu Siemens Comp... ;: IWR-3D :F: Speiseplan ;: Fentralbibliothek ;: Fentraler Druckservice

'GDCJS]E I.C\ustrian arid Swmp vI & suche - <|> @ EEE ~ P - ‘iﬁ? Lesezeichen~ ﬁ;} Rechtschreibprifung - 2; Ubersetzen - »» @ Einskellungen~
| © ® g-Eclipse - Access the Grid: Build System || | | "] Unit Test Results. = |
- _ -
Home Unit Test Results
Designed for use with JUnit and Ant.
Packages g Jnit fnt
eu.asclipse.batch.internal.test Class eu.geclipse.core . jobs.GridJob_PDETest
eu.qeclipse.core
eu.geclipse.core.auth MManme Tests Errors Failures Time{s) Time Stamp Host
su.geclipse.cors filesystern Gridlob PDETest o 1 o 7.109 Z009-08-11T04:03:38 iwr-geclipse.fzk.de

eu.geclipse.core filesystem.int

eu. geclipse.core.internal - Tests
ol | |

Name Status Type

N - eu.geclipse.core.jobs.GridJob_PDETest Error Unable to activate token
eu.geclipse.core.jobs

s geclipss . cors .amth FathenticaticrBwception: Unable to activate token
2t eu.geclipss s . math TomeP oo . s tfotines (TomeP oo . am 2200

Classes at e geclipse .core.aath fbstractfthenticationToken  setfotive (AbstractfthenticationToken . ]
at eu.geclipse . test.GridTestStub . setTpWoms Tokean( GridTastItub . Jam 3611

Sridlob POETest at e geclipse.core.jobs . Griddoh POETsst . setlpBeforsClass ([ Griddch FOET=st . jaum:60]

- at org.eclipse test EclipseTasthmner  mmi(EclipseTestlmner  j=m 525

GridlobCreator PDETest at o::.ecgse.test .EcEseTestﬁnmg:.m(EcEseTestﬁnm:.;m:ZOﬁ]

Sridlobll Test at org.eclbipse.test UL Testipplicationt?  om (U Testipplication . jaom :195]

SridlabStatus Test at org.sclipse .swe . widgets FaxmableLock . mmiFrrosblelock .z 551
mt org.sclipse st widgets =T . H. [ ExTech imar  jam 155

at org.eclbipse . swh whdgets D:@lag Dmbsyncee ssages (Displag . Jeom 3375
at org.eclbipse.swt . widgets Displey . readfmdDispatch (Displag . jee: S056)
at org.eclipse.ui.dincernal Werkkench  mmEvrencloop [Weckbarch . jzors: 25521

at org.eclipse udi.d L e el (it e R ]

at org.eclipse udi.d = Workbench . 4 [ Work Amorm 2195

at org.sclipse i L Lo Amrm s

=i oo oslanee mwoe dxbinding dosmebile Geoln soli@ledmdl: Fealn jomm 260)
at org.eclipse udi.d w1 Workh Yberuchl Workt Az dEE]

ar org.eclipse ui Platformil . createfodRmblorkbench (Plat fommill ] mm 1431
at org.=clipse .ad.dintemal.bide  applicaticn . IDEfpplicaticn . stact [ IDEfpplicaticn . jaom:115)
at org.sclipse.test .Ul Testipplication . nmfpplication( Ul Tastipplication. jmm 1551

al way.oclipss . tesl UTToz WBiyepd ivat iver . oo (T Tea B pd icat o jaca . 500 L
at org.eclipse . test UITestipplication. =tart (Ul Testipplication jamm: 210]

at org.eclipss. I =] . app Eclip 4le . mm(Eclip Ale . jzarm: 1950

=t

org.eclipss . cors .omtime . internal .adaptor .Eclip i huar . pplication (Eclbipsefpplanmeh

at org.sclbipss.cors.oumtdme dntermal . adaptor Eolbipzefpplasmcher . stact (EclbipsafppLaomohes o
at crg.eclbipse.core.oummtime .adaptor Eolipseftarter . om(Eclipseftartar . jaom 5521

at org.sclipse . core.muntime .adaptor Eclipseftarter . munl(Eclbipseftarter . jaom :173)

at org.eclipse . squines. lavmcher Hodn. imrokeF ramemnork (Hadn  jam 5481

at org.aclipse. = i, “Hasr bacsoFom (Hebn . j=ors S04 ]
At o:g.ec:l_—i.pse.eqlu:n.ou 1mmu:h.=1: ].'[a:l:n runtua;m JEnm:1256] -
3 : B : S _.|—|
Ferkig >
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I Conclusion --\\-](IT

m g-Eclipse is a useful tool for simplifying the access to the grids
= Quality assurance is necessary for guaranteeing the functionality

= The approach
o Coding quality evaluated with metrics
0 Unit tests

= Further work
o Performance profiling
o Site availability testing
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