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ABSTRACT

The appropriate deployment of web service operations at the service provider site plays a critical role 
in the efficient provision of services to clients. In this paper, the authors assume that a service provider 
has several servers over which web service operations can be deployed. Given a workflow of web ser-
vices and the topology of the servers, the most efficient mapping of operations to servers must then be 
discovered. Efficiency is measured in terms of two cost functions that concern the execution time of the 
workflow and the fairness of the load distribution among the servers. The authors study different topolo-
gies for the workflow structure and the server connectivity and propose a suite of greedy algorithms for 
each combination.
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INTRODUCTION

A web service is typically defined in the litera-
ture –for example, see Alonso, Casati, Kuno and 
Machiraju (2004)—as an interface that describes 
a collection of operations provided through the 
internet and accessed through standard XML 
messages. The appropriate deployment of web 
service operations at a service provider site plays 
a critical role in the efficient provision of services 
to clients. To effectively provide solutions to users’ 
tasks, web services are composed in workflows 
(see Chen, Zhou, & Zhang, 2006) that combine 
intermediate service results towards achieving a 
more complex goal. Such workflows are typically 
specified in appropriate languages such as BPEL 
(see Andrews, et al., 2003).

Motivating Example

Assume an electronic system that assigns rendez-
vous for patients that need to consult doctors. A 
workflow that arranges a meeting depending on 
the availability of a doctor is depicted in Figure 
1. Once the meeting has been conducted, the 
system registers any prescribed medicines and 
communicates via operations with social security 
agencies to register the assignment of medicines 
to patients. The detailed description of these op-
erations is not necessary for the purpose of the 

paper; still it is important to note that there are 
operational services that receive requests (in the 
form of XML messages) to which they react (by 
sending XML messages) and decision operations 
that regulate which operations are to be invoked 
depending on the state of the workflow.

The whole workflow is supported by web 
service operations, deployed by the ministry of 
health and social security. The ministry has 5 serv-
ers that can host any of the 15 operations of the 
workflow and the problem is to decide which of 
the possible 515 configurations of the deployment 
of operations to servers (a) provides the fastest 
closing of each patient case and (b) loads each 
server in a fair way, so that whenever additional 
workflows are deployed, or a server fails, a rea-
sonable load scale-up is still possible.

Background and Problem Statement

In the problem we are dealing with in this paper, 
we assume that a service provider has several 
servers over which web service operations can 
be deployed. Then, given a workflow and the 
topology of the servers, the most efficient de-
ployment of the operations must be discovered. 
Different topologies refer to the possibility of 
different networking infrastructure for the serv-
ers; this might include particularities relating to 
the characteristics of the machinery data center, 

Figure 1. Exemplary workflow



 

 

30 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/accelerating-web-service-workflow-

execution/63675

Related Content

Cost and Service Capability Considerations on the Intention to Adopt Application Service

Provision Services
Yurong Yao, Denis M.S. Leeand Yang W. Lee (2012). Cross-Disciplinary Models and Applications of

Database Management: Advancing Approaches  (pp. 298-322).

www.irma-international.org/chapter/cost-service-capability-considerations-intention/63671

Modeling Design Patterns for Semi-Automatic Reuse in System Design
Galia Shlezinger, Iris Reinhartz-Bergerand Dov Dori (2010). Journal of Database Management (pp. 29-57).

www.irma-international.org/article/modeling-design-patterns-semi-automatic/39115

Blockchain and Financial Market Innovation
Vandana Mehrotraand Meena Bhatia (2022). Applications, Challenges, and Opportunities of Blockchain

Technology in Banking and Insurance (pp. 128-150).

www.irma-international.org/chapter/blockchain-and-financial-market-innovation/306458

SeaDataNet: Towards a Pan-European Infrastructure for Marine and Ocean Data Management
Dick Schaap (2017). Oceanographic and Marine Cross-Domain Data Management for Sustainable

Development (pp. 155-177).

www.irma-international.org/chapter/seadatanet/166840

Big Data at Scale for Digital Humanities: An Architecture for the HathiTrust Research Center
Stacy T. Kowalczyk, Yiming Sun, Zong Peng, Beth Plale, Aaron Todd, Loretta Auvil, Craig Willis, Jiaan

Zeng, Milinda Pathirage, Samitha Liyanage, Guangchen Ruanand J. Stephen Downie (2014). Big Data

Management, Technologies, and Applications (pp. 270-294).

www.irma-international.org/chapter/big-data-at-scale-for-digital-humanities/85459

http://www.igi-global.com/chapter/accelerating-web-service-workflow-execution/63675
http://www.igi-global.com/chapter/accelerating-web-service-workflow-execution/63675
http://www.irma-international.org/chapter/cost-service-capability-considerations-intention/63671
http://www.irma-international.org/article/modeling-design-patterns-semi-automatic/39115
http://www.irma-international.org/chapter/blockchain-and-financial-market-innovation/306458
http://www.irma-international.org/chapter/seadatanet/166840
http://www.irma-international.org/chapter/big-data-at-scale-for-digital-humanities/85459

