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Chapter  73

Towards a High-
Availability-Driven Service 
Composition Framework

ABSTRACT

Service-Oriented Computing (SOC), a main trend in software engineering, promotes the construction of 
applications based on the notion of services. SOC has recently attracted a great deal of attention from 
researchers, and has been comprehensively adopted by industry. However, service composition enabling 
the aggregation of existing services into composite services still imposes a great challenge to service-
oriented technology. Web service composition requires component Web services to be available in request, 
to behave correctly in operation, and to be replaceable flexibly in failure. Although availability of Web 
services plays a crucial role in building robust SOC-based applications, it has been largely neglected, 
especially for service composition. In this chapter, we propose a service composition framework that 
integrates a set of composition-based service discovery mechanisms, a user-oriented service delivery 
approach, as well as a service management mechanism for composite services.

INTRODUCTION

Service-Oriented Computing (SOC) has become a 
main trend in software engineering that exploits both 
Web services and Service-Oriented Architecture 
(SOA) as fundamental elements for developing 

on-demand applications. Web services are self-
described, self-contained, platform-independent 
computational elements that can be published, 
discovered, and composed using standard protocols 
to build applications across various platforms and 
organizations. Recently, research in both industry 
and academia has alleviated issues in service-
oriented technologies, including semantic service 
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discovery, automatic service composition, and 
QoWS aware service management. Notably the 
composition of multiple Web services into a com-
posite service has been widely accepted as more 
beneficial to users than an atomic service. In further 
service compositions to service clients, resulting 
composite services can be used as atomic services. 
However, Web service composition requires com-
ponent Web services to be available and to behave 
correctly. In fact, if any component Web service 
fails, the entire service flow must be aborted. This 
shows the importance of including mechanisms 
of maintaining service availability in Web service 
compositions. Although Web service availability is 
a critical issue for building robust SOA-based ap-
plications, it has been largely neglected, especially 
for service composition. Current specifications like 
WS-ReliableMessaging and WS-Transaction do not 
focus on the availability of Web services (Abraham, 
2005). WS-Reliability guarantees that a message is 
delivered to a recipient even if the recipient is down 
temporarily. Similarly WS-Transaction guarantees 
that a client does not stay in an invalid state when 
any Web service in the transaction is not operational. 
Accordingly, we still need a systematical method-
ology to enhance or maintain service availability, 
especially for composite services. To achieve the 
goal, we have identified three key issues:

•	 How to handle the openness issue of 
Web services? The implementation of the 
service-oriented architecture can be classi-
fied as two categories, one for the intranet 
and the other for the Internet. For the SOA 
implementations within the intranet, the 
organization-level management admin-
isters all component services, therefore, 
existing methods of system availability 
assurance, such as load balance, failover 
mechanism, or even manual control by the 
system management personnel, can attain 
the required service availability. However, 
the SOA implementations over the Internet 
imply that all services reside in an open 

environment and component services in a 
composition may belong to multiple dif-
ferent service providers from different or-
ganizations. Thus, maintaining the service 
availability through central control and 
management is arduous, increasing the dif-
ficulty of achieving a high service avail-
ability of composite services.

•	 How to handle the dynamic issue 
(Cervantes, 2005) of Web services? As 
mentioned above, most Web services re-
side in an open environment. The large 
number of services together with their 
communication links and information 
sources may appear and disappear dynami-
cally in the Internet. Moreover, Web ser-
vices may suffer from long response times 
or temporary non-availability. Such out-
ages for mission critical systems are unac-
ceptable and can even cause fatal damages. 
Handling the dynamic issue, that is, detect-
ing the permanently or temporarily failed 
services and finding required services that 
can be re-bound and react appropriately in 
a composition, is significant to providing 
dependable SOA-based applications.

•	 How to decide service recovery strate-
gies? When a composite service detects any 
failure from its component service, several 
possible remedies may be applied to, includ-
ing some intuitive solutions such as restart-
ing failed service directly and re-invoking 
component services after waiting for a peri-
od of time, or a far more complicated design 
of substituting a functionally equivalent ser-
vice for the failed one. Swapping services 
relies on a combination of various search 
strategies, including searching for services 
of better quality, services that many users 
use, or client-specified services. A mecha-
nism is in need to assist the service manager 
in choosing the most appropriate recovery 
strategy to satisfy managers’ expectations or 
users’ demands.
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