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Scientific workflows have recently emerged as a new
paradigm for scientists to formalise and structure complex
scientific processes to enable and accelerate many
significant scientific discoveries. A scientific workflow is a
formal specification of a scientific process, which
represents, streamlines and automates the analytical and
computational steps that a scientist needs to go through
from dataset selection and integration, computation and
analysis, to final data product presentation and visualisation
(Lin et al., 2009). The critical role of scientific workflows in
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science has been recognised by an NSF workshop on the
challenges of scientific workflows (Deelman et al., 2006),
which concluded that “workflows should become first-class
entities in cyberinfrastructure architecture. For domain
scientists, they are important because workflows document
and manage the increasingly complex processes involved
in exploration and discovery through computations. For
computer scientists, workflows provide a formal and
declarative representation of complex distributed
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computations that must be managed efficiently through their
lifecycle from assembly, to execution, to sharing”.
In this special issue on scientific workflows, we have
accepted seven regular articles covering various aspects of
scientific workflows, from language, system, enactment,
typing, patterns, to interoperability. In this special issue, we
briefly summarise these articles. The article entitled
‘A declarative language and toolkit for scientific workflow
implementation and execution’ by Jamil et al., introduces
a scientific workflow language and system featuring
declarativity, a highly successful concept in databases. In
the article entitled ‘Context-aware scientific workflow
systems using Kepler’, Ngu et al. propose a context-aware
architecture for scientific workflows, in which contexts
are incorporated into the dataflow-oriented Kepler scientific
workflow system, enabling the development of
context-aware scientific workflows while avoiding the
use of numerous low-level controlflow actors. In the
article entitled ‘Process space-based scientific workflow
enactment’, Sonntag et al. explore the use of process
spaces, a middleware for the decentralised execution of
scientific workflows. In the article entitled ‘Polymorphic
type framework for scientific workflows with relational
data model’, Curcin et al. propose a polymorphic-type
framework for the inputs and outputs of workflow
tasks suitable for use in registries and for type-matching;
they also develop a polymorphic-type inference over
compositions of such signatures. In the article entitled
‘Scientific workflow management systems and workflow
patterns’, Shiroor et al. argue that control flow constructs
are necessary in scientific workflow systems and present
an approach to incorporate a set of common control flow
patterns in the Kepler system. In recognition of the
importance of scientific workflows for silico experiments,
Mattoso et al. present a first reference model for the
scientific experiment life cycle in the article entitled
‘Towards supporting the life cycle of large scale scientific
experiments’. Finally, in the article entitled ‘Scientific
workflow interoperability framework’, Alqaoud et al.
present a framework to address scientific workflow
interoperability, an important issue in the area of scientific
workflows (Lin et al., 2009).
This special issue augments the snapshot of
representative work in scientific workflows collected in
Zhao et al. (2009), and we hope this special issue can
stimulate and inspire further research in this field. As a
recent paper (Bell et al., 2009) concludes, “In the future, the
rapidity with which any given discipline advances is likely
to depend on how well the community acquires the
necessary expertise in database, workflow management,
visualisation, and cloud computing technologies…”. We are
looking forward to an era in which scientific workflows are
becoming a fundamental technology that interplays with
other key technologies to revolutionise the way that people
do science in the 21st century (Zhao et al., 2008).
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