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Application of Web Services to Manage Scientific

Workflows in Grid Environments
Saeed Parsa, Hassan Mahdikhani

Abstract

The increasing fortune in the application of automation tools and the management of workflows as an important
approach to define and execute working processes from one side and the expansion of Internet applications in solely
fast and easy access of information to rapid processing of information from the other side motivated us to present a new
architecture and implement a workflow management system over the grid. This architecture applies web services to
settle communications and interactions between distributed hardware and software resources over the grid environment.
Building such a workflow engine based on web services brings many attractive characteristics such as accelerating and
facilitating access to web services, good load balancing and sharing, great efficiency, higher fault tolerant ability and
reliability. In this paper while presenting a novel architecture for workflow management systems, a new workflow
definition language and approach to implement workflow engines, applying grid and web services, is presented and
evaluated.
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# o la ol slnl 4 by ye IS by oy
executable = calcsubsqr
globusscheduler =
http://192.168.100.51:8080/jobscheduler
universe = globus

input = in.dat #5 ases

output = outa.dat

arguments = 2006

queue

input = in.dat# so sass>

output = outb.dat

arguments = 1385

queue

# ol BB sbnl 4 baype IS 0l > iy pas
executable = calcfinal

universe = standard

output = out.dat

arguments = outa.dat outb.dat
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<GWFName Name="Clustering">
<WFDate>13850610</WFDate>
<WF Author>Hassan Mahdikhani</WF Author>
<GSubWF Name="CalculateSubSquares">
<TaskName Name="CalculateSubSquaresA">
<TaskType>Par</TaskType>
<ServiceURL>clustering.asmx</ServiceURL>
<ServiceName>CalcSubSqr</ServiceName>
<InputFile>http://192.168.100.5 1/clustering/in.dat</InputFile>
<Parameters>
<Parameterltem>2006</ParameterItem>
</Parameters>
<OutputFile>http://192.168.100.51/clustering/a.dat</OutputFile>
<ErrorFile>http://192.168.100.51/clustering/erra.dat</ErrorFile>
<LogFile>http://192.168.100.51/clustering/loga.dat</LogFile>
<CPUUsage>10</CPUUsage>
<NetworkLoad>5</NetworkLoad>
</TaskName>
<TaskName Name="CalculateSubSquaresB">
<TaskType>Par</TaskType>
<ServiceURL>clustering.asmx</ServiceURL>
<ServiceName>CalcSubSqr</ServiceName>
<InputFile>http://192.168.100.51/clustering/in.dat</InputFile>
<Parameters>
<Parameterltem>1385</Parameterltem><Parameterltem></Parameterltem>
</Parameters>
<OutputFile>http://192.168.100.51/clustering/b.dat</OutputFile>
<ErrorFile>http://192.168.100.51/clustering/errb.dat</ErrorFile>
<LogFile>http://192.168.100.51/clustering/logb.dat</LogFile>
<CPUUsage>10</CPUUsage>
<NetworkLoad>5</NetworkLoad>
</TaskName>
</GSubWF>
<TaskName Name="MakeFinal ClusterFile">
<TaskType>seq</TaskType>
<ServiceURL>http://192.168.100.51/clustering.asmx</ServiceURL>
<ServiceName>CalcFinal</ServiceName>
<Parameters>
<Parameterltem>http://192.168.100.51/clustering/a.dat</Parameterltem>
<Parameterltem>http://192.168.100.51/clustering/b.dat</Parameterltem>
</Parameters>
<OutputFile>http://192.168.100.51/clustering/out.dat</OutputFile>
<ErrorFile>http://192.168.100.51/clustering/err.dat</ErrorFile>
<LogFile>http://192.168.100.51/clustering/log.dat</L ogFile>
</TaskName>
</GWFName>
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http://192.168.100.51/clustering/in.dat</InputFile>
http://192.168.100.51/clustering/a.dat</OutputFile>
http://192.168.100.51/clustering/erra.dat</ErrorFile>
http://192.168.100.51/clustering/loga.dat</LogFile>
http://192.168.100.51/clustering/in.dat</InputFile>
http://192.168.100.51/clustering/b.dat</OutputFile>
http://192.168.100.51/clustering/errb.dat</ErrorFile>
http://192.168.100.51/clustering/logb.dat</LogFile>
http://192.168.100.51/clustering.asmx</ServiceURL>
http://192.168.100.51/clustering/a.dat</ParameterItem>
http://192.168.100.51/clustering/b.dat</ParameterItem>
http://192.168.100.51/clustering/out.dat</OutputFile>
http://192.168.100.51/clustering/err.dat</ErrorFile>
http://192.168.100.51/clustering/log.dat</LogFile>
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General Public License(GPL) 35l o DAG Condor, GT2 EEJTRVNS
Globus Toolkit Public License(GTPL) 3, o DAG Condor, GT ool
GTPL 5,las - Non-DAG Apache, Ant, GT2,3 sl 8
Apache Software License 3, o Non-DAG GAT, Web Service, GT LL s
Not yet available in public Lzl oley S ) DAG GT, NWS[8], MPI[8] oeolS
GNU Lesser General Public License(LGPL) 5 las ol DAG Javal .4+, Web Service, BioMoby([7] U,qls
UC Berkeley License S las ol Non-DAG Java, SRB, GT A4S
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