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e-science Applications

Generic Virtual Laboratory

Large Distributed System

Scalling up & validation
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E-Science Applications [P1]

PSE PSE PSE PSE PSE PSE

Interactive Adaptive User Interface &  Collaborative Virtual Labh. & NN
Problem Solving Information Virtual Reality Information System )
Environment Diccloser  hased Application  Managen ' Integration ’

[SP2.1] [SP2.2] [SP2.3] [SP2.4] [SP2.5] ~

Large distributed System [P3]
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Experiment Lifecycle

« Experiment Pipeline - a collaborative
planning and execution process that may
create a new experiment

Experiment
development

Get user feedback Release
and start a new developed
iteration expenment

User erlment Experiment
feedback ( E frecycl repository
Submit user Browse

feedback to repository and
developers choose experiment

Experiment
execution
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Complex Scientific experiments model

(1)Problem (2) Experiment
investigation: Prototyping:

. Look for relevant problems e Design experiment workflows

. Browse available tools e Develop necessary components

o Define the goal J—

C Decompose into steps

e h N
1L [ Sreed ) TT

(4) Results Experiment
Publication: | — Execution:
J Annc_>tate data e Execute experiment processes
e Publish data e Control the execution
e Collect and analysis data
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Objective

e The Objective of this work is to address the
research issues related to building an e-Science
Framework which will support scientists to
share their knowledge and to perform specific

experiments on grid resources

Keywords:

e Grid, Scientific workflow, SOA, provenance,
interoperability
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WS-VLAM e-Studio

£ WS-VLAM e-Studio v0.851

e So far it 1s simple H
program, used to start the ol @ X3 A& NiEk
different tools developed WS- E
in the VL-e project by the :

Virtual Laboratory and e-Studio

Sysl‘em inl‘egration group Available Tools Description

lamp Connecting LAnguage for Modules and Pro...
Composer he tool CLAMP helps the developerto =
Say estahlish the XML description required in - |
. S-YLAM for a particular module, service or] —
Hammer ~ nrogram. The XML format describes the |
ole VBrowser 0.6 services as a set of ports, v

vl-e i°} Execute K Exit
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he Application Workflow ...

Developed in the context of the

Ridge-O-grammer Application use case L - |
by Micro-array department UvA A SN Ai

rrrrr

Human
transcriptome
map

DNA curvature
of the
Escherichia coli
chromosome

Temperature in
Amsterdam
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(1) Problem investigation

e Tools to improve re-
usability, and share
of expertise. These

tools should allow: o @%
/(\ (44
é\é\\@&/

— Advanced search ) i ,
capabilities experiment

e HAMMER: Hybrid-bAsed
Match-Maker for E-
Science Resources
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(1) Problem investigation

- \
¥ | Virtual Laboratory for eScience - 00X

e Tools to improve re-

Bjajm 08 )jalale

usability, and share ot

o= [ Default module set

Of expertise. These ¢ [ Local maclule set
tools should allow:

Input parameters

Output parameters

— Advanced search
capabilities

\ Generate Al File H Generate Config File

L R

Load new Web Senvice as YLE Module

® W€b SerVICe HarveSter Load new Web Senvice as YLE Module
(RPC Style WSDL)

j0.0.1 [0/ oMb
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(1) Problem investigation

£ VL-e Clamp - n:\seqReader.xml

e Tools to designh new e
Com ponents. Th ese | ] B M ﬁFiIepath:vn:\seqReader.me

tools should allow’ EHD T

| <YLEAtomicModule =
<host >fs2.das3.science.uva.nl</host >
<name >SeqReader <fname >

H H <arguments><farguments >
- Speedup and simplify e <Jarg
. <categoryname >Sequence </categoryname >
th e d e S | g n Of t h e n EW <taxonomyURI =http:/fmad.science.uva.nlfIBU </taxonomyURI >
<taxonomyVYalue >Sequence </taxonomyValue >
<fcategory >
. H <cateqory >
i C LA M P . CO nne Ctl n g <categoryname >10 </categoryname >
<taxonomyURI =http:/fmad.science.uva.nlfIBU </taxonomyURI >
LA n g ua g € fO r M Od u I €S <taxonomyValue »10 < taxonomyValue >
and Programs <Jeateqory>

<VLEOutputPort >

<name >sequence </name
<type =xsdiinteaer </type >
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(2) Experiment Prototyping
Grid Enabled workflow management system

B C:\myviam\workflows\SigMin-detector_Config Basic xml - VL-e WhS(Editing) (= )[B)[X)
e Tools to speedup and |

simplify building nl=]ele| D ]alel z]o[E|mlajal [s]a[+]¢] [3]e]

-

prototypes. These =Tl :

o Converters - : S .
tools should allow: = :

o= [CJ Rmaanova

. . . o= [ Connectors = \ r 4 ._l
- Combine existing 7 3 Stngtincows K
software components CQoeeic | B Swhedianprob B
o~ [ Systern_Integration-{ ¥
< Il [ 1] -
z = | n [ &
- Seamless access to B e -
computational and storage mepostoarloreden | K
olumnRe. M
resources. Host Name fs2.das3.science : Sample2freq *
Instance ID 47135559 |
< I [ [»
s el -

(Se\;\rfr_at\i, Opening file Delegation EPR is setto:<DelegatedEPR xsitype="

=ns1:Address xsitype="ns1:AttributedURI"=https:fipc-viab19.sc
=ns1:ReferencePropeties xsitype="ns1:ReferenceProperies
=ns1:ReferenceParameters xsitype="ns1:ReferenceParametel—

-
EP |l e

4 i [ D |
Proxy Time Left : 11:56:20 | 8.3701171875/11.33203125Mb

http:/ /staff.science.uva.nl/~gvilam/wsviam
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(2) Experiment Prototyping
Grid Enabled workflow management system

¥ Virtual Laboratory for eScience

 For Application developers | ;24 s vans
-3 VLEModules
- API for JAVA, C/C++, PYTHON, ||;Simee
- Data Streaming capabilities ?mcé"fcﬁck
fileReader
DfileWriter
e End-users (scientists)
Workflow ‘
—~  Workflow monitoring -omponents palette L

- Drag-and-drop COmpOSItIOH [ Module | Output | Parameter |

— Hierarchical workflow creation st fefesd

_ User |n the IOOp Host Name iisz.nikhef.nljjobmanager-forki
— Detach/re-attach capability

Composition panel

’l(\ A }4
‘ fileReader M fileoutstream
| - (string)

{

Monitoring console

Property panel

II].I].l 9.095703125/12.77734375Mb
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A WSRF enabled workflow engine

_____________________________________________________________________________________________________________________________

Workflow composition

Distriaiekif \avkflow
‘Management system

Workflow execution

________________________________________________________________________________________

Web Service Interface

) Workflow
Gr'_d J_| Engine J
Services

Web service

Grid Middleware:
Process & resource management

Web Service Interface

OGSA DAI

| |

Grid Middleware:
Data management

Network & storage Resources Network & Computing Resources

Data Management Stack : Process Management Stack

Bob Hertberger keynote talk at 2nd IEEE Conf on eScience & grid computing , Amsterdam 2006
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(2) Experiment Prototyping
Semantic tools

£ V- SAW 1.1 - n:\seqReader.xml @
File Edit Help

B u M {2y Base URI | htpjvle.wtcwnljSeqReader owls

e Tools to improve sharing
and re-usability. These
tools should allow:

() Profile | {7 Service Model | || OLW-5 Graphic [E] o5 source

| <service:Service rdf: about="http: //vle. wtcw.nl/SeqReader. owlsfSeqReade Al

— Annotate and publish
the designed experiment
prototype

<service:presents

<profile:Profile rdf:about="http://vle.wtc eqP
</service:presents
<service:describedBy>

<process:AtomicProcess rdf:about="http://vle.wtow.nl/SeqReader. owl
<fservice:describedBy>

e SAW: Semantic
Annotation for Workflow

and workflow
components

<fservice: Servicer

<profile:Profile rdf:about="http://vle.wtow.nl/SeqReader. onlsfSeqReade
<10 erviceClassification rdf:datatype="http://wmmr. w3, org/2001/
b ﬁ serviceClassification®

<profile:serviceNamerSeqReader</profile: serviceNamne>

ofile:serviceCateqgory>
Oro file:ServiceCategory rdf:about="http://vle.wtow.nl/SeqReader.o
<profile:categoryName>I0</profile: cateqoryNanes
<profile:taxononyrhttp://nad. science.uva.nl/IBU</profile: taxonon v
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(2) Experiment Prototyping
Publishing tools

e Tools to improve sharing

) WS-VLAM HAMMER: An sematic-based workflow broker - Mozilla Firefox Q@@

mgm File Edit View History Bookmarks Tools Help
and re-usability. These = . |
v c (gr | oo httpyffpc-viab19.science.uva.nl:8081 fws- 7 - ' y,
to O I S S h O u I d a I I O W : |2 Most Visited ’ Getting Started | | Latest Headlines
= -
DESCRIPTION
overview
- Annotate and publish onio: [
p supporl "3
. . about
the designed experiment VWS-
prototype Quick Description
his page provides an interface to a semantic workflow matchmaker, developed
within the YL-e project. The interface allows scientist to advertise and discover
workflow descriptions. In order to advertise, the scientist must create a OWL-S
Profile (version 1.1) of the workflow and, then, 'publish' it in the HAMMER repository
Hammer _— . . .
wo query funtionalities are available to discover resources from the repository, It
is possible to create simple keyword queries or, define an OWL-S Profile to describe
he capabilities expected in soughted resources. The discovery page submits the
request to matchmaker, which will attempt to locate the appropiate descriptions.
> Publishing Page
> Discovery Page
° . id-
HAM M E R - H yb rl d bAsed Copyright @ 2005-2008, UvA and Contributors, All rights reserved.
Match-Maker for E- de O
. i OO v
Science Resources < >
X Find: | problem & Next 4 Previous & Highlight al [[] match case
Done
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(3) Experiment Execution
Virtual resource Browser

e Tools with intuitive
interface allowing end

users (Scientists): ant{lyzintg thelt
\ A experiment resulls

B
- Find results: access fl@\% @\'\
. > ]
resources to manipulate data \?1%‘&/

- Re-start experiment and
monitor its execution
Perform more = Z=

experiments
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(3) Experiment Execution
VLE-WFBus

e Tools to improve
interoperability
among various

execution platforms.

— Recognize different
workflow descriptions.

— Coordinate the execution
of workflows, and
monitor their execution.

performing
the
experiment

Bre ]

i

IR
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(4) Results Publication

e Tools to improve
share of expertise.
These tools should

allow. '\

- Annotate and publish success —
data, workflows, etc

e HAMMER: Hybrid-bAsed publish
Match-Maker for E-Science
Resources (at the project
level)

e MyExperiment: (at the
community level)
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emyexperiment web site

(4) Results Publication _ mesemenverte
e Workflow can be invoked form —— [

other systems

e Workflow can be made
available to entire community ~— _
(using Web 2.0 approach)

«Human transcriptome map

A « fa:u

«DNA curvature of the Escherichia Coli chromosome

Marcia A Inda, Marinus F van Batenburg, Marco Roos, Adam SZ Belloum,
Dmitry Vasunin, Adianto Wibisono, Antoine HC van Kampen and Timo M Breit
SigWin-detector: a Grid-enabled workflow for discovering enriched windows of
genomic features related to DNA sequences, BMC Research Notes 2008,
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Example of Complex eSci

WSRF Services
- WS-VLAM engine
- workflow component repository

VLe Studio

“¥ s @ B 1 AR Aok
. WS-VLAM composer WS

. VBrowser e-St;udio g@

° Semantic tools
SAW: Semantic Annotation for Workflow

CLAMP: Connecting LAnguage for Modules & Programs
HAMMER: Hybrid-bAsed MatchMaker for e-Science

Resources

ara: National Supe
computing center

J

Server host

Experimental

Computing Nodes

. Workflow components
o Grid Middleware > GT4

Enviropment
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Example of usage Scenario

11 AR Ao

e- Studlo gj
User start VL-e Studio

Search for services for the workflow
Upload in the workflow composer
Compose the workflow

Search for input data set in the SRB

Set the workflow parameters

Execute the workflow

Monitor the execution /

Sara: National super
computing center

pc-vlab19.uva
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