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Abstract

Science gateways often rely on workflow engines to execute applications on distributed infrastructures. We
investigate six software architectures commonly used to integrate workflow engines into science gateways.
In tight integration, the workflow engine shares software components with the science gateway. In service
invocation, the engine is isolated and invoked through a specific software interface. In task encapsulation,
the engine is wrapped as a computing task executed on the infrastructure. In the pool model, the engine is
bundled in an agent that connects to a central pool to fetch and execute workflows. In nested workflows,
the engine is integrated as a child process of another engine. In workflow conversion, the engine is inte-
grated through workflow language conversion. We describe and evaluate these architectures with metrics
for assessment of integration complexity, robustness, extensibility, scalability and functionality. Tight inte-
gration and task encapsulation are the easiest to integrate and the most robust. Extensibility is equivalent
in most architectures. The pool model is the most scalable one and meta-workflows are only available in
nested workflows and workflow conversion. These results provide insights for science gateway architects and
developers.
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1. Introduction

Several software architectures can be adopted to
integrate workflow engines in the ecosystem of tools
and services offered by science gateways, with im-
portant consequences for the development effort re-
quired and resulting system.

This paper describes, illustrates and compares
such architectures, based on system-independent
representations of their main components and in-
teractions. It is informed by our experience in
the development and sustained operation of the
CBRAIN [40], NSG [37, 38] and VIP [17] science
gateways during the past 7 years, as well as by
lessons learned from several science gateway and

workflow projects such as SHIWA1 and ER-flow2.
This analysis is intended for experts of science

gateway and workflow engine design. It is an ab-
straction effort to identify and evaluate the funda-
mental architectural patterns that are encountered
while integrating workflow engines and science gate-
ways. In real systems, such patterns sometimes co-
exist due to the historical and technical context of
software projects.

The remainder of this section provides back-
ground information and definitions of workflow en-
gines, science gateways and infrastructures. In Sec-
tion 2, we describe six architectures within a con-
sistent framework that underlines the functional in-

1http://www.shiwa-workflow.eu
2http://www.erflow.eu
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