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Abstract. The goal of the Workshop on Applications of Workflows in
Computational Sciences (WACS) is to provide a forum for sharing knowl-
edge and experience on developing workflow applications, and to high-
light important requirements for developing workflow systems. This short
paper gives an overview on scientific workflow management systems and
their application in e-Science, and introduces the topics of the Workshop.
Several research focuses on utilizing scientific workflow in enhancing e-
Science applications and on developing workflow management systems
will be enumerated.
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1 Aims and Scope

In many scientific domains, workflows become an important mechanism to pro-
totype and perform complex experiments and to achieve scientific discoveries. A
workflow system allows scientists to wrap and integrate legacy applications via
an intuitive interface, to schedule the computing of different tasks at an abstract
level, and to automate the processes in data processing. In this way, domain
scientists can effectively utilize available resources and focus on the logic of the
experiments instead of low level technical details.

During the passed years, a large number of workflow systems have been de-
veloped, e.g., DAGMan[1] and Pegasus[2] focus on managing massive comput-
ing tasks for processing distributed data, Taverna[3] integrates distributed web
services based components, and Kepler[4] provides flexible GUI to prototype
workflows and execute them. Decoupling workflow engine from the GUI and
implementing the engine as a service allow better interoperability among work-
flow management systems, a good example for this interoperability has been
achieved by invoking the WS-VLAM engine[5] from the Taverna workbench as
a sub-workflow in a Taverna workflow.

M. Bubak et al. (Eds.): ICCS 2008, Part III, LNCS 5103, pp. 459–462, 2008.
c© Springer-Verlag Berlin Heidelberg 2008

http://staff.science.uva.nl/~zhiming/workshop/awcs/2008/


460 A. Belloum, Z. Zhao, and M. Bubak

Most of the SWMS are historically driven by applications in specific domains,
e.g., bio informatics, high energy physics, and astronomical observations. In-
vestigating the common characteristics in these domain specific systems and
implement them as part of a generic framework emerges as an important need
for e-Science applications. A number of research projects such MyExperiment[6]
in the UK and VL-e in the Netherlands[7] aim to realize a Grid enabled generic
framework where scientists from different domains can share their knowledge and
resources, and perform domain specific research. Sharing knowledge and resource
requires more interoperability among the major workflow management systems.
More sophisticated solution are needed to achieve a seamless integration among
workflow, approaches like the workflow bus[8] developed in the context of VL-e
present a potential solution to the interoperability problem. Different require-
ments for supporting domain specific applications are important driving force
for the development of workflow systems. It is therefore an important motiva-
tion for us organize such workflow to collect use cases from different application
domains and understand specific requirements.

An overview of available scientific workflow systems and their application in
e-Science is given in[9], while the challenges in this area are examined in[10].
Recently, workflow systems are build exploiting achievements in semantics and
ontologies[11], [12], [13]. The goal of the Workshop on applications of workflows
in computational sciences (WACS) is to provide a forum for sharing knowledge
and experience on developing workflow applications, and highlight important
requirements for system development.

2 Workshop Content

The Workshop addresses a number of issues related to the development of work-
flow applications.

Data management. Jablonski et al. present an infrastructure called DaltOn for
managing the complexity in processing and integrating scientific data. DaltOn
provides a data centered vision, namely data logistics, on modeling processes of
collecting, storing, transporting and processing data in scientific experiments.
The DaltOn aims at decoupling the data processing issues, e.g., syntactic and
semantic conversions, from the actual workflow steps, and promoting the reuse
of experiment logics.

Resource discovery. Huang discusses a resource discovery in distributed envi-
ronment. A P2P environment called Virgo is used as the test bed. A multi-level
virtual group architecture is used to manage the complexity of the system.

Security. Yau, et al. discuss the security and privacy issues scientific workflows.
A trusted computing based scheme is proposed for selecting trusted resource
providers, for protecting confidentiality and integrity of job information, and for
auditing data for process provenance.

Usability. Buckingham et al. present a web accessible scientific workflow system
called GPFlow. A model for collection processing based on key aggregation and
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slicing which guarantee the processing integrity and facilitates automatic associ-
ation of inputs. The GPFlow workflow defined on a single value may be lifted to
operate on a collection of values with no change required to the workflow. Combing
this workflow framework with Grid infrastructure will be the next step to achieve.

Frameworks. Jakimovski et al. present new framework for the Gridification
of Genetic Algorithms. The framework enables easy implementation of Genetic
Algorithms and also enables researchers easy and stable usage of the Grid for
their deployment. The design of the framework was based on principles that
make it very open and extensible.

Wibisono et al. describe ongoing efforts for designing a framework for per-
forming parameter sweep experiments. The paper discusses the requirements
gathered from use cases in various scientific domains indicate that interactivity
is needed but not fully supported by most of existing frameworks designed to
support parameter sweep applications. Preliminary design of a framework that
would support interactivity is presented.

Application use cases. Fernandez-Quiruelas et al. describe how a well known
climate model (CAM) can take advantage of the Grid computing power. In this
work usability and robustness are the major requirements because the potential
end-users have little background in computer systems and should not be both-
ered with the complexity of the underlying infrastructure. This requires involve
managing a complex workflow involving long-term jobs and data management
in a user-transparent way.

3 Summary and Outlooks

Several related workshops have been organized during passed years, e.g., WSES1,
SWF2, and SWBES3 The development of workflow management systems faces
two important challenging issues. On one hand, the domain specific experiments
from different applications require customized solutions in workflows for partic-
ular problems; on the other hand, to enable knowledge transfer and information
sharing between different domains, a generic workflow solution is also demanded.
A successful workflow system no only means it has mature conceptual design and
engineering but more importantly it can be effectively enhance real life appli-
cations. The usability of a workflow system is essential to introduce the system
to different domains scientists: not only suitable interface for composing and
executing workflow, but also a set of user oriented tools for viewing, moving
and processing data and for the provenance of the workflow and reproducing the

1 International Workshop on Workflow Systems in e-Science,
http://staff.science.uva.nl/∼zhiming/workshop/wses/

2 International Workshop on Scientific WorkFlows,
http://www.cs.wayne.edu/∼shiyong/swf/

3 International Workshop on Scientific Workflow and Business workflow standards in
e-Science, http://staff.science.uva.nl/~adam/workshops/e-science2007/cfp-
swbes-2007.htm

http://staff.science.uva.nl/~zhiming/workshop/wses/
http://www.cs.wayne.edu/~shiyong/swf/
http://staff.science.uva.nl/~adam/workshops/e-science2007/cfp-swbes-2007.htm
http://staff.science.uva.nl/~adam/workshops/e-science2007/cfp-swbes-2007.htm
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results. Sharing the knowledge in meaningful workflows is becoming be an impor-
tant requirement for e-Science framework. It is necessary to integrate different
technologies, e.g., semantic based annotation and searching, and collaborative
working facilitates, with scientific workflow system.
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