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Big Grid (Dutch NGI)

Founding partners: NCF, Nikhef and NBIC (2007-2011)
Mission:

To realise a fully operational world-class and resources-rich grid
environment at the national level in the Netherlands to serve public
scientific research, including particle physics, life sciences and all other
disciplines, and to encourage actively general grid usage across all
disciplines.

Details:
e Ca. 25% for “user support” and “application-specific support”
e Ca. 50% for “hardware infrastructure”
e Ca. 25% for “running costs”

Focus:
e Grid: networking, compute, storage (resources) , databases, sensors,
backup, ....

e e-science: conducting science, using all kinds of ICT infrastructure

and opportunities
BiG Grid am
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AMC: e-BioScience Group

e Bioinformatics Laboratory

— Dept. Clinical Epidemiology, Biostatistics and
Bioinformatics

— Academic Medical Centre, University of Amsterdam

e Filling “gap” between medical researchers and the
Dutch NGI

e Supporting a wide range of applications
— Next Generation Sequencing
— Medical Imaging
— -Omics

: : am
BiG Grid
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e-BioScience Group: Layered Architecture

Command
\/Browser Line
Interface

User Web
Front-end Browser

Monitoring Proxy I A Data Work flow
Portlet Portlet Poftfet Portlet Portlet

e-BioScience
Web Services

e-Biolnfra2.0
Generic Monitoring hgoeﬁ?;”
Services ervice

Grid Services

provided by glite, Globus,
ElC.

Grid Fabric
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Background

e To run their experiment, e-BioScience group
deploys:
— Moteur2/DIANE Workflow engine, and

— GWENDIA (Grid Workflow Efficient Enactment for Data
Intensive Applications)

e Most experiments are complex due to:

— Iteration over input parameters of running experiments

e Each job is instantiated several times according to the
number input data links.

— Re-trial of failing process
e Each failing job gets re-tried until it succeeded (or reaches
re-trial limit)
— Each workflow experiment may consist of a large
number of failed and succeeded jobs.

: : am
BiG Grid
the dutch e-science grid 6




Challenges

e Hard to validate workflow experiments:
— ldentify whether an experiment succeeded or failed
— Verify the validity of the output results
— ldentify the source of failure
e Hard to instrument and document experiments:
— How to document validated experiments?
— What to do with failed experiments?
— How to keep track of the validation process?
— How to preserve/publish the knowledge and expertise
e Hard to make use of the gained expertise:
— How to prevent similar sources of failure?
— How to spread the gained expertise?
— How to better exploit the gained expertise?

BiG Grid
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Focus

knowledge base

e Start with ...

— Building a knowledge base to instruments scientific
experimentations

— Knowledge base should be flexible enough ...
e Adopt the Open Provenance Model (OPM) ...

— Better suited to our case, since it provides history of
occurrence of things (with flexiblity)

— Implement tools to build and store OPM-compliant data
objects related to scientific experimentations

e Build customized tools to explore the data
e Enhance the database and Toolbox whenever needed.

: : am
BiG Grid
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Open Provenance Model (1)

http://openprovenance.org/

e Allow us to express all the causes of an item
— e.g., provenance of a scientific experiment includes:

e Processes composing the experiment
e Where did the processes run
e What input they used
e What results it generates, when and where
e Who did launch and monitor the experiment
- Etc.

 Allow for process-oriented and dataflow oriented views

e Based on a notion of annotated causality graph

BiG Grid
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Open Provenance Model (2)

http://openprovenance.org/

wasTriggeredBy

@ used(R) p
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wasGeneratedBy(R)
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PLIER Development

The Provenance Layer Infrastructure for E-science
Resources (PLIER) provides an implementation of the
Open Provenance Model (OPM)

Four main components constitutes the Plier development:

1. Implementing the most optimum OPM-compliant
relational database schema

2. Developing the Plier Core API:
Java-based API to build and store OPM graphs

3. Developing the eBioCrawler:

Java-based agents that crawls the input/output data
for each experiments and stores it into the knowledge
base.

4. Developing the Plier Toolbox:

Java-based Ul to visualize, search, and share OPM
graphs

BiG Grid am@
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PLIER: Database Schema

OPM compliant database schema used by Plier:

ARTIFACT_ACCOUNT

& DJPM_ARTIFACT_ID b gint
& JPM_ACCOUNT_D_EID b gint

OFM_ACCOUNT

PROCESS_ACCOUNT 7 S peEnD Hgd ACENT_ACCOUHT
& CPM_PROCESZ_ID bigint P CPM_GRAPH_D  bigiit [ 0=m_acent D bigint
& CPM_ACCCUNT_ID_EID bigint ACCOUNT_ID varcharzss) & 0°M_ACCOJNT_ID_EID bigint

ACCOUNT_WALUE  varchar2ss)

b
OFM_AGENT

& OPM_ABENT_ID bigint
OPM_GRAPH_ID  bigint

AGENT_ID warzhanz2sa)
AGENT_VALUE  warzhar2ss)
h 4 ¥ h 4
OPW_PROCESS OPM_ARTIFACT
és.; OPM_PRICESES_ID bigirt OPN_GRAPH [ é& OPM_ARTIFACT_ID b gint
_| | igir § _s ACT_| ainl
| & OFM_BREPH_ID bigin:
OFM_GRAPH_IE bigirt - ad OFM_GRAPH 1D bgint
GRAPH_DSSC  warchar2ss;
FROCESS_IE varch o0 ARTIFACT_IY varsl aiES5)
- GRAPH_IC warchan255:
FROCESS_WwALUE wvarchanzss) 7 ARTIFACT_YWALJE  warchanzss)
3
4
OPM_DEPENMDENCY
& Q2M_DEPENDENCY_IJ bignt
DEP CAJSE warchat265)
DEP_EFFECT warchar2a5)
O M_GRAPH_I> big ni265"
DCMCHDCHCY _TYIC varchat{253)
WizB_ROLE varchatiod) PLIER_EWENT
USEL_HJLE varehatiud) éy PLIEF EVENT ID bigint
WCE_RCLE hat103 - iy
= varchation EVENT_CATEGORY  int10)
FYFHT_rOnF inf 1)
EVENT_DESC warohzi266)
FROCESS_EVENT CWCNT_IIOCT varchai255)
= L
4 OFM_FROCESS_ID blgint - EVENT_ID Intioy
#* PLIER_EVENI_IU_EIL bigint EVENI_ TFE warhanzan)
EVENT_LEVEL intf10)
I .
° ° EVENT_$RC wanhziz55)
EVENT_SRCHAME  wamhzr255)
l I 1 EVENT_TIMSSTANE  dafetime
TFM_SRAFH_(D Ligin T
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PLIER: Core API (1)

Plier APl is implemented using most recent
standards and mechanisms:

1. JDO 3.1 is used as a java-centric APl to access
persistent data,

2. DataNucleus is used as a reference implementation
of the JDO API,

3. MySOL is used as a back-end database to store
provenance data

provides means to

objects and them into the kno

BiG Grid am
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PLIER: Core API (2)

Plier APl can be used in two manners:

1. Integrated within the workflow management
system (WF with data provenance capabilities)

« Scientists only need to enable the data
provenance capabilities from the WF.

« WF developers need to implement the DPC
inside the workflow engine.

2. Implement the provenance data based on the
input/output used/generated by the workflow
system:

« No need to change the workflow engine.

« You may risk to build incomplete OPM graphs

BiG Grid am
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PLIER: Core API (3)

User
clients

<event>
Account
Timestamp
</event>

Workflow System

A0-E

7/
7/
/
v/
s
d yum 4m
—>
«—>

Y Provenance Layer [
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eBioCrawler

Java-based agents that crawls the input/output data for
each experiment and stores it into the knowledge base.

e Uses GWENDIA workflow description to build
the abstract model of the experiment.

« Uses other input/output/log files to build the
concrete model of the experiment.

« Workflow experiment data available through
secure https server

e RISK:

of not being able to collect/extract the required
minimum data set of each experiment.

am

16
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eBioCrawler: Abstract Graph

Extracted from the workflow description (GWENDIA
XML format)

me) Straight forward process

Iuput Immt Immt Input ) Bxptlt Input hA

solid-to-fastq ot j split-bean anddir-bam-files
N ,f A ,

" Toput C)utput <" Output Outpat I_nput

RefarenceRastatiz

’ fnesPerFile

ReferenceTa(iz, -

Iuptrt r Iup-ut qu)llt Input ': Iupnt
bwa-short-single-reacls merge-bam split-fastq
g
B 4 A ‘v .
Outmrt ~Output ompm ‘ ompm T ompm
worktlow-0b846¢e3 (Abstract) a m

BiG Grid

the dutch e-science grid 17




eBioCrawler: Concrete Graph

Extracted from the different input/output/log ,
used/generated by the workflow engine

me) complex process ...

For each workflow experiments
e Users and host machines are modelled as AGENTSs
« Executed Jobs are modelled as PROCESSes
 Input files/parameters are modelled as ARTIFACTs
e  Output results are also modelled as ARTIFACTs
* Nodes are linked using CAUSAL DEPENDENCYies

BiG Grid am
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eBioCrawler: Concrete Graph

Major issues, we faced:

« Re-tried processes causes data duplication, mainly
with input files, which results in heavy graphs

« It was hard to identify input files/parameters for
each job (values and order)

Output results were hard to link to their
corresponding processes

=) |\0st Of the issues were solved by dedicating more
programming efforts into eBioCrawler

BiG Grid
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eBioCrawler: a success!

The approach was very successful:

. At first, eBioCrawler was able to collect about 70%0 of
the required information

« With additional programming efforts into eBioCrawler
we were able to collect more than 95% of the
required information

mee=d This work is being used as a proof of concept to
validate the suitability of the OPM model to our case

BiG Grid
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PLIER Toolbox )

DJava—based Ul to visualize, search, and share OPM

graphs

1. Provide general functionalities like; summary of
experiments with their status, execution time, etc.

2. Provide search functionalities based on keywords,
user, date/time, status of experiment, etc.

3. Provide detailed information about each
experiment/graph (e.g. input/output parameters,
events, processes, etc.)

4. Provide OPMX (OPM XML format) and DOT
(graphviz) data related to each experiment

5. Customized functionalities could be added to the
interface (e.g. detailed report, analysis of output
data, etc.)

BiG Grid am
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PLIER Toolbox- Search Menu

(1) (2)

P Keywords Timestamp

Help
| |
Experiment f\/f Timestamp

it |

\/ Search
Keyward Value [ALL
) | | | Resst
Experimenter Bxperiment status ——————— Settings
Name |ALL i | Status [ALL - Metrics
AT
FAILED

Hame | Stat |
workflow-0266fche w oo o3 |~
workflow-027Fb3ef & oo oo
..... Ll 2 7EAER Sl nn nn

(3)

Experimenter

SUCCEEDED(F)
SUCCEEDED
FAILED(s)

(4)
Exp. Status

BiG Grid

the dutch e-science grid




PLIER Toolbox- Exp. Summar

Exp. Status
v Total Success
& Total Failure
, =0
'..::j
&% Partial Success
Keyword |
Experimenter
Mame |ALL
Name Stat Time
0 0 0 0 “*| |OPM Graph For Experiement: workflow-0a144081 Automatically Generated by by Plier_Crawler on: Tue Apr 05 14:25:28 CEST 2011
warkflow-03206705 [
workflon-0aa7eB64 x
workflow-0abb408c v Duration events Parameters Processes
arkflon-Oae76ee? X 1800:56:34.0  04:23:05 18 3 11
worlflow-0aeetbc2 L4
wortlflow-Dafblees W
workflon-Ob3ecads b 4
workflon-0bsb1f08 * \al44081 details
workflow-CbBf0d8S b Process Id Valus
worlflaw-0b38e5ec x pllecp plledp
workflon-Obgdeces x varscan-pileup-to-snp varscan-pileup-ta-snp
workflon-Obadd1 =6 x varscan-pileup-to-indel wvarscan-pileup-to-indel
worlflow-Obbe0z10 V varscan-to-annovar wvarscan-to-3nnovar
workflon-0bc89685 W Annovar-summarize annovar-summarize
workflon-Obe?3d59 X Pileup-7948-1300406192-418599-35719.sh Pileup-7548-1300406192-418593-35719
workflon-0be3861c b Pileup-7948-1300408384-11085-11732 sh Pleup-7545-1300408384-11085-11732
worldlon-Obfedf7a W 5-1300412678-912171-74084.5h VarscanPileup2Snp-7948-1300412675-912171-74084
workflaw-0c3d3d49 b3 b46-1300412685-896608-70525.5h VarscanPileup2Indel-7948-1300412685-896608-70525
workflow-Oc4a7b25 b . 5-1300420374-553523-9252,5h Varscan2Annovar-7948-1300420374-553523-9252
workflow-Oc4eS3de v EX p e r | m e n t 48-1300420442-970818-15509 5h AnnovarSummarize-7948-1300420442-970818-15509
workflow-0c5c5a80 W
workflow-0c6a2fbo *
worlflow-0ceed3ds W S u m m ar
workflon-0csFFLb W y
workflow-0c81a%ed *
workflow-0c25784d x
workflon-0cT78725b x 00:00:00
workflow-0cd42F9a W 22:22:12
workflow-0cfeasbd W 00:00:17
workflow-0d08eeb0 v 00:48:06
workflow-0d2fbbds W 00:04:08
workflon-0d87a011 b 4 00:00:00
workflon-0d275bds b 4 00:00:00
worlflow-0d1118Fa x 00:00:00
workflow-0d702450 x 00:00:00
workflow-0dcd2act W 00:01:07
workflow-0ddS06da W 01:03:40
worlflon-Odecbe6d * 00:00:00 [
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PLIER Toolbox — Exp. Graph

A~

“ Provenance Query Interface

B[]

Help

Experiment

Name

| Stat | Time |

0
workflow-027Fb3ef
worlflow-03a7605h
workflow-03b0a07a
workflow-03c5¢7bS
worlflow-03c7daas
workflow-03f7fefe
worlflow-0309FFSF
workflow-0313a8c5
worlflow-0319f289
workflow-03462a71
workflon-0382e38e
worlflow-039F0671
workflon-04a2e620
worlflow-04b020F4
workflow-04c067f6
workflon-04dad9al
worlflow-041b2683
workflon-042a6ede
worlflow-044cee2f
workflow-046d279c
workflon-04767831
workflow-048a28b0
workflow-05a7288F
worlflow-05c7becd
workflow-05ddes7c
worlflow-0520335a
workflow-05e41203
workflon-0512b851
worlflow-0537d602
workflow-054b031F
worlflow-05446a%h
workflow-05577958
workflow-057Fdc1c
worlflow-057661F5
workflow-05861d3d
worlflow-059b7bad
workflow-06b8dsead
worlflow-06101b70

X%XX%XXH

%

HAHCCIHAAAKK S

LKA

HLLK

{\

HIAAXKS

{\

LLLE

Experiment e
ey | Graph =
Experimenter eftings
Name [ALL - Status |ALL | = Metrics
00:00:00 1137 _sessial 3D freamrferCurendiaGamnFils sl t 1137 _sessial _3D.gip 8250131
00:00:00 e : 7 T
00:14:06 ~..mbjectlD_1 T~ Comfiz  putput-directory_1 7 o First-file-in-series_1
00:00:00
00:00:00
00:00:36
00:00:00
06:36:13 -
00:37:06 F

00:00:00
00:00:00

11:41:03
00:00:00
00:00:22 qQuEUED
00:00:30 ENTRIF)
00:20:37

00:00:00
00:38:13

00:00:00
00:00:00

ha-3-11 1937 4311 2000

431124

-
o RetryOf
g

,"' L
00:00:00 . Faueueo [ rurning | errar
06:42:23 S

7
ARetryOf

00:01:05

00:05:33
40:49:13
00:01:25

i .
000301 [rueces rne [ sourcres
63-11 2339 2-3-11 1117 | 2-2-11 1406

00:00:00

QueuED | RunnING | ERROR :
00:01:42 freesurferCGuwendiaGaswFile- 21 672- 1299451 1 24-57936- 1 552 first-file-in-series dat
UL 5311741 |21 749 [ 8311 1337
)

32:01:03
00:00:00
00:00:00

Catput 1299451194

gg:gg:g; 1137 _sessiel _3D_output_1299451 19410550821 672 tarzz worldlow-0266fcbs

'\-"--I{lput

143747
08:51:36

00:01:34 [

00:02:12 [~|  sLMMARY | XML | GRAPH | DOT
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LIER Toolbox — Exp. OPMX

' Provenance Query Interface g[ﬁ]
Help E o
e — —
forme OPM XML || [res |
Experimenter —M—————— ——
ane T ] [E .
Name Stat | Time | <?xml version="1.0" encoding="UTF-8"?
waorkflow-0a144081 [ 04:23:05 |a| |<opm:OPMGraph id="workflow-0be3861c :opm="http://openprovenance.org/ model/v1.1.a" >
warkflow-0a206705 1% 00:00:34 <Opm:Accounts
workflow-0a37e864 *® 00:00:00 <opm:Account id="workflow-Obe3861cYConcrete™ >
workflow-03bb406c W 00:01:34 <opm:abel value="workflow-Dbe3861c_Concrete”/ =
workflow-0ae76ee7 x 00:00:00 {fopm:Achunt) . .
orkflon-0aesbbe2 W 00:32:11 <opm:Account id="workflow-0be3861c_aAbstract”>
workflow-0aFbOess v 00:01415 <opmabel value="workflow-Dbe3861c_Abstract”/ =
— </ opm:Account >
worg:ow-o?:c?ds o 00:00:00 </ opmiAtcounts>
workflow-0b8b1F08 x 00:00:00 <opm:Agents >
workflow-0bsfodss X 00:00:00 <opm:Agent id="User: Aldo Jongejan™>
worldlow-0b38eSec K 00:00:00 <opm3abel value="aldo Jongejan"; >
workflow-0b346ce3 x 01:34:58 <opm:Accounts>
workflow-0badd1 a6 x 03:54:22 <opm:Account id="workflow-0be3861c_Concrete" >
workflow-0bbe0e10 v 04:10:50 <opm:label value="workflow-Dbe3861c_Concrete"/ =
warkflow-0bc82686 W 00:01:31 </ opm:ACcount =
workflow-0be73d99 b3 21:46:35 </opm:Accounts>
workflow-0l ] % | </ opm:Agent>
workflow-0bfedf7a W 03:12:53 <,f|:|pm:.n§_|ents>
workflow-0c3d3d4a ¢ oooo:oo <opm:Artifacts> .
warkflow-0c4 27025 * 01:30:55 <opm:Artifact id="ReferenceFastaGz"
workflow-0cde53de v 00:01:33 <opm:label value="ReferenceFastaGz"/ >
; <opm:Accounts>
worg:ow_gcgczisg ; zg::?gé <opm:Account id="workflow-0be3861c_abstract">
Workﬂow - ad g s <opm:label value="workflow-Dbe3861c_Abstract"/ >
workflow-0c6ed3de W 01:57:34 </opm:Account >
workflow-0c8fff1b v 00:00:58 </ opm:Accounts>
workflow-0c81a%ed * 00:00:00 </ opm:Artifact>
warkflow-0c25784d x 00:00:00 <opm:artifact id="BamFile" >
workflow-0c78729b * 00:00:00 <opm:abel value="BamFile"/ =
workflow-0cd42f9a W 22:22:12 <opm:Accounts>
worlflow 0cf885bd v 00:00:17 <opm:Account id="workflow-0be2261c_Abstract™>
workflow-0d08eeb0 (¥4 00:48:06 <opm:label value="workflow-Obe3861c_Abstract™/ >
workflow-0d2fbbds v 00:04:08 </ opm:Account >
workflow-0d87a011 ¢ o0:00:00 </opm:Accounts=
workflow-0d275bds ¥ oooo:oo </opm:Artifact> .
warkflow-0d1115fa 3 ooonoo <opm:Artifact id="PileupFile”
workflow-0d702450 13 00:00:00 <opm:label value="PileupFile”/ =
workflow-0dcd2act (¥4 00:01:07 <opm.nc.cuunts> - -
workflow-0dds06da v 010340 <opm:Account id= w:!:lrkﬂuw—l:lbeaaﬁ1|:_Ahstra|:t = —
worlflow-0desbe6d 5 00:00:00 3| g MMARY | XML | GRAPH | pot

BiG Grid am
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PLIER Toolbox — Exp. DOT

* Provenance Query Interface

Help

Experiment

Experiment Search

Keyword | D OT Reset

BExperimenter Settings

Name |.ﬂLL - Skatus | | - Metrics

Name | Stat | Time | digraph OPMGraph { sl
workflow-0al44081 (v 04:23:05 || |rankdir="BT";
workFlow-0a206705 v 00:00:34 [ i Il;fontsize=20;fontcolor =violetred;
worlkFlow-03a7ess4 * 00:00:00 workﬂuwlc_lahel [label="workf{low-0be3861c" color ¥white fontsize=24,fontcolor=violetred URL="https:/ /orange.ebioscience
\ - 01t compound=true;
.:E:g:z:_g::?;g:; i gggég; _pileup [sh.'_ape=hox,color=lightblue,style=ﬁll_ed,label:“pileup“]; . ) .
orkflow-Dase6be2 W 00:32:11 _wvarscan _p!leup_tu_:snp [shape:hox.|:|:|I|:|r:Ilghthlue.stvle:ﬁlled.lahel: \..:arscan—pllt_aup—tu—spp ]:“
workFlow-0afb0ses v 00101115 _varscan_pileup_to_indel [shape:box,colqr=I|ghtblue,style=ﬁlled,label: varscan-pileup-to-indel”];

¢ _varscan_to_annovar [shape=box,color=lightblue style=filled label="varscan-to-annovar"];

workflow-Ob3ecads x 00:00:00 _annovar_summarize [shape=box,color=lightblue style=filled label="annovar-summarize"];
workflow-0b8h 108 x 00:00:00 _ReferenceFastaGz [shape =ellipse label="ReferenceFastaGz"];
workflow-0b8r0das X 00:00:00 _BamfFile [shape=ellipse label="BamFile"];
workflow-0b36eSec & o000 _PileupFile [shape=ellipse,label="PileupFile"];
worlflow-0bB46ice3 b ¢ 01:34:58 _VarscanParametersTxt [shape=ellipse,label="VarscanParametersTxt"];
workflow-0bagd1 a6 & 0354122 _IndelFile [shape=ellipse,label="IndelFile"]; [
workflow-0bbe0e10 v 04:10:50 _SnpFile [shape=ellipse,label="SnpFile"];
workflow-0bc89686 W 00:01:31 _Varscan_INDEL [shape=ellipse label="varscan_INDEL"];
workflow-0be73d99 b4 146: _Marscan_SNP [shape=ellipse label="¥arscan_SNP"];

_annovarFile [shape=ellipse label="AnnovarFile™];

_HgX_humandbTarGz [shape=ellipse label="Hg¥_humandbTarGz"];
_AnnovarsummaryTarGz [shape=ellipse label="AnnovarSummaryTarGz"];
_kExomelLsv [shape=ellipse label="ExomeLsv"];

_GenomeCsy [shape=ellipse label="GenomeCsv"];

_ReferenceFastaGz_1 [shape=ellipse label="hg19_all.fasta.gz"];
_BamfFile_1 [shape=ellipse label="run19_sample5.bam"];
_VYarscanParametersTxt_1 [shape=ellipse label="hg19_humandb.tar.gz"];
_Pileup_xml [shape=ellipse, label="Pileup.zml"
_VarscanPileup25np_xml [shape=ellipse label="¥arscanPileup2snp.zml"];
_runl19_sample5_bam_f_pileup_gz [shape=ellipse Jabel="run19_sample5.bam.f pileup.gz"];
00:00:00 _VarscanPileup2Indel _xml [shape=ellipse label="VarscanPileup2Indel.xml"];

00:00:00 _PileupFile_1 [shape=ellipse label="run19_sample5.bam.f.pileup.gz"];

c
workflow-0bfedf7a
worlflow-0c3d3d49
workflow-0c4a7b2s
worlflow-0c4s53de
workflow-0c5c5a80
workflow-0c6a2fb0
worlflow-0cGed3de
workflow-0cBfff1b
worlflow-0c81a%ed
workflow-0c25784d
worlflow-0c78729b

xmxxxmm«xxm«,xmxmi

worlflow-0cd42f2a 22:22:12 _SnpFile_1 [shape=ellipse label="run19_sample5.bam.f pileup.gz.snp™];

workflow-0cf885bd 00:00:17 _IndelFile_1 [shape=ellipse label=""]

workflow-0d08eeb0 00:48:06 _AnnovarFile_1 [shape=ellipse labe H

workflow-0d2fbbde 00:04:08 _AnnovarSummaryTarGz_1 [shape pse,label="

workFlow-0d87a011 00:00:00 _ExomeCsv_1 [shape=ellipse label

workFlow-0d275bds 00:00:00 _GenomeCsy_1 [shape=ellipse, label=""];

\workFlow-0d1118Fa 00:00:00 _User__aldo_Jongejan [shape=octagon,color=lightcyan,style=filled label="Aldo Jongejan™];

xs:g:zxgj:é];:ff Eg;g?;gg J!Ieup - 7Refer_enl:eFastan [stvle:duEted.culnr:hrf:\:n.lal:f]l:"lnput"] —
warkflow-0dds06ca 01:03:40 ] = =—nntt vl |
workflow-0desbess 00:00:00

~| suMMARY | XML | GRAPH  DOT |
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Graph Customization
Initial Graph

Long
path names
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Graph Customization
Hiding artifact Path

Hiding the
path name

P
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Graph Customization
Adding process hierarchy
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Graph Customization
Hiding duplicate inputs

"“-L _.-'_ T ‘-.____.--'-_ _"--____‘_‘-‘
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Graph Customization

Adding URL Links

"-L
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Adding URLs
https://....
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Conclusion and Future Work

Usefulness - we were able to :

BiG Grid

the dutch e-science grid

identify final status of experiments (5 status)
easily trace the source of error

identify the reason for error occurrence
decide what to do with failing jobs

clean the grid storage (outputs of failing exp.)

Etc.




Conclusion and Future Work

« Enhance Plier APl to OPM core specifications (v1.1)

« Implement the provenance model into the Moteur
workflow engine

« Enhance the data management Toolbox with
additional components:

« Improve the search criteria

« Documenting, annotating, reviewing and
publishing experiments

 Fully automate the process of validating
experiments

« Extend the usage of the data management Toolbox
to other groups

BiG Grid am
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Useful Links

. Plier Core API:
http://twiki.ipaw.info/bin/view/OPM/Plier

. Plier Toolbox:
http://twiki.ipaw.info/bin/view/OPM/PlierToolBox

. eBioCrawler:
http://bioinformaticslaboratory.nl/twiki/bin/view/EBioScien
ce/EBioCrawler

« Open Provenance Model (OPM):
http://openprovenance.org/

. Moteur:
http://modalis.i3s.unice.fr/moteur?2
J DIANE:

http://it-proj-diane.web.cern.ch/it-proj-diane/
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