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 Complex Scientific experiments model 
(1)  Problem  
      investigation:  
 
•  Look for relevant problems 
•  Browse available tools 
•  Define the goal 
•  Decompose into steps 

 (2) Experiment  
        Prototyping: 
 
•  Design experiment workflows 
•  Develop necessary components 
 

(3) Experiment  
       Execution: 
 
•  Execute experiment processes 
•  Control the execution 
•  Collect and analysis data  

 (4) Results 
        Publication: 
 
•  Annotate data 
•  Publish data 

Shared  
repositories 

Collaborative e-Science experiments: from scientific workflow to knowledge 
sharing A.S.Z. Belloum, Vladimir Korkhov, Spiros Koulouzis, Marcia A Inda, and Marian 
Bubak JULY/AUGUST,  IEEE Internet Computing, 2011 
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Results Publication   

WS-VLAM composer 
Human transcriptome  map 

DNA curvature of the Escherichia  Coli chromosome 

•  Workflow can be invoked form 
other systems 

•  Workflow can be made available 
to entire community (using Web 
2.0 approach) 

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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List of applications developed using WS-VLAM 

•  sigWin detector  
•  Affymetrix Permutation  
•  Omnimatch  
•  wave propagation  
•  Blast  
•  gut microbiota 
•  Smart Infrastructure  
•  Dynamic network control 
•  GridSFEA,   

     

 More applications www.science.uva.nl/~gvlam/wsvlam/Applications 

[Micro-Array Dept-UvA] 

[AMC ] 

[TUE ] 

[SNE-UvA] 

[SNE-UvA] 

[Micro-Array Dept-UvA] 

[UU/Leiden] 

[CWI] 

[TU Munchen] 
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Sensitivity analysis of cardiovascular 
models 
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Protein Folding 
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Message Broker 

Reginald Cushing, Spiros Koulouzis,  Adam S. Z. Belloum, Marian Bubak, Prediction-based Auto-scaling 
of Scientific Workflows, MGC’2011, December 12th, 2011, Lisbon, Portugal 
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Extension to support Cloud resources 

•  Managing creation and deletion 
of clusters within multiple 
clouds  

•  Manages scheduling Vms to 
ideal cloud e.g. cost  

•  CAdapters abstract various 
cloud APIs 

•  TGM supports dynamic cloud 
addition and removal of clouds 

•  Each cluster head node is 
prepped with a controller 
program ESM and manages 
local Vms  

Resource on-demand using multiple cloud providers, Super-computing 2010, and SCALE 2012 
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History-tracing XML (FH Aachen) 

•  provides data/process 
provenance following an 
approach that  
–  maps the workflow graph 

to a layered structure of 
an XML document.  

–  This allows an intuitive 
and easy processable 
representation of the 
workflow execution path,  

–  which can be, eventually, 
electronically signed. 

 
 

• <patternMatch> 
•   <events> 

•     <PortResolved> provenance data</
PortResolved> 

•     <ConDone>      provenance data     </
ConDone> 
•     ... 

•   </events> 
•   <fileReader2> 

•     <events> ... </events> 
•     <sign-fileReader2> ... </sign-fileReader2> 

•   </fileReader2> 
•   <sffToFasta> 
•     Reference 
•   </sffToFasta> 

•   <sign-patternMatch> ... </sign-patternMatch> 
• </patternMatch> 

• <patternMatch> 
•   <events> 

•     <PortResolved> provenance data</
PortResolved> 

•     <ConDone>      provenance data     </
ConDone> 
•     ... 

•   </events> 
•   <fileReader2> 

•     <events> ... </events> 
•     <sign-fileReader2> ... </sign-fileReader2> 

•   </fileReader2> 
•   <sffToFasta> 
•     Reference 
•   </sffToFasta> 

•   <sign-patternMatch> ... </sign-patternMatch> 
• </patternMatch> 

• <patternMatch> 
•   <events> 

•     <PortResolved> provenance data</
PortResolved> 

•     <ConDone>      provenance data     </
ConDone> 
•     ... 

•   </events> 
•   <fileReader2> 

•     <events> ... </events> 
•     <sign-fileReader2> ... </sign-fileReader2> 

•   </fileReader2> 
•   <sffToFasta> 
•     Reference 
•   </sffToFasta> 

•   <sign-patternMatch> ... </sign-patternMatch> 
• </patternMatch> 

• <patternMatch> 
•   <events> 

•     <PortResolved> provenance data</
PortResolved> 

•     <ConDone>      provenance data     </
ConDone> 
•     ... 

•   </events> 
•   <fileReader2> 

•     <events> ... </events> 
•     <sign-fileReader2> ... </sign-fileReader2> 

•   </fileReader2> 
•   <sffToFasta> 
•     Reference 
•   </sffToFasta> 

•   <sign-patternMatch> ... </sign-patternMatch> 
• </patternMatch> 

<patternMatch> 
  <events> 
    <PortResolved> provenance 
data</PortResolved> 
    <ConDone>provenance data  
             </ConDone> 
    ... 
  </events> 
  <fileReader2> 
    <events> ... </events> 
    <sign-fileReader2> ...  
          </signfileReader2> 
  </fileReader2> 
  <sffToFasta> 
    Reference 
  </sffToFasta> 
  <sign-patternMatch> ...  
         </sign-patternMatch> 
</patternMatch> 

M. Gerards,  Adam S. Z. Belloum, F. Berritz, V. Snder, S. Skorupa, A History-tracing XML-base 
Provenance Framework for workflows, WORKS 2010, New Orleans, USA, November 2010 
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Plier (UvA/BigGrid) 
•  PLIER is an implementation of the OPM 1.1 specifications.  
•  PLIER API  

•  provides a set of functions to build, store, and share workflow experiments as graphs.  
•  implements a relational database as back-end storage that captures the concepts of 

the OPM model, using the Java Persistence API (JPA 2.0) and Hibernate.  
•  provides specific interfaces, using JDO 3.1, to transform, or serialize, the provenance 

data into specific formats (e.g. RDF, XML, and DOT). 
 

 tagMichel20080707.txt 

Id 1587433265 input patternFile 

Id_368139581_input_result_fas
ta resultPatternMatch 

Input sffinfo Component.tar 

Ribosomal_Human.gz 

Id_1587433265_outp
ut_result_fasta 

Id_1587433265_ou
tput_result_txt Id_368139581_outpu

t_out_blast_tar 

Completed 
Completed 

Completed 

blast 
all Pattern 

Match 

sffTo 
Fasta 

output_file output_file output_file output_file 

input_file input_file 

input_file input_file 
parameter 

parameter 

TrigeredBy 
TrigeredBy 

• Id 81081428 
output sffOutput 

OPM 1.1 

M. Gerhards, V. Sander, A. Belloum, D. Vasunin & A. Benabdelkader (). HisT/PLIER: A two-fold 
Provenance Approach for Grid-enabled Scientific Workflows using WS-VLAM. In Proceedings 
of the 2011 IEEE/ACM 12th International Conference on Grid Computing (pp. 224-225). 
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Usage of Web Services in e-science 

•  In service orchestration, all data is passed to the workflow 
engine before delivered to a consuming WS 

•  Data transfers are made through SOAP, which is unfit for 
large data transfers 

Enabling web services to consume and produce 
large distributed datasets Spiros Koulouzis, Reginald Cushing, Konstantinos Karasavvas, 
Adam Belloum, Marian Bubak to be published JAN/FEB,  IEEE Internet Computing, 2012 
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Large Object Cloud Data sotragE 
fedeRation 

•  Service for 
accessing large 
binary objects 
stored in various 
framework and 
providers  
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