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This thesis contributes to Web service research by elucidating the service developm
ent stages necessary for language services. The enhancement of the stages mainly fo
cuses on centering the services to the users. This thesis consists of seven chapters as

follows.

Chapter 1 is an introduction of the thesis. It includes the research objective and iss
ues as well as the thesis outline. This chapter also describes the relations between the
research topics that include service discovery, composition, organization, and applicati
on.

Chapter 2 is a review of the major advances in the quality of service and linguisti
c architecture that form the background of this thesis. It begins with some general ap
proaches to quality of services together with a specification and infrastructure. It then
briefly describes several aspects of the architecture for linguistic application as devel
oped in two main software streams: services computing and component systems. The
purpose is to provide the reader with a basic insight into linguistic architecture. This
review facilitates the reader’s understanding of the work in the rest of the thesis.

Chapter 3 discusses a formula for semantic similarity in language service discovery.
Current Web service discovery techniques have degrees of discovery, which are discr
ete and exhibit a rather coarse level of granularity. Language service discovery can b
e enhanced through the use of measures that quantify the semantic similarity between
concepts in language services ontology. Basing the discovery process on semantic si
milarity can overcome the issues of refining and quantifying the degrees of Web serv
ice discovery. It can also produce a better ranking of relevant language services. Whe
n the required service is not available, similar extant language services can be deliver
ed to users. An evaluation is also provided to confirm that semantic similarity is suit

able for determining the similarity between requested and provided Web services.

Chapter 4 discusses the integration of different service composition approaches for
natural language processing. The use of more than one natural language processing to
ol is limited since tools are implemented on specific architectures. This limitation cou
Id cause a problem when a task requires a combination of several tools found in diff
erent architectures. The two main architectures are the service composition approach f
or composite Web services and the component pipelining approach for multiple lingui
stic components. One representative is chosen for each approach, Heart of Gold for c
omponent programming and the Language Grid for service composition. Based on sev
eral experiments on what kind of integration scenario is the best or these two approa
ches, Heart of Gold is wrapped as an atomic service in the Language Grid's environ
ment. This hybrid architecture is then extended to be able to accommodate the needs
of the composite language service. The combination of composite services in one wor
kflow and pipelined components in one processing flow is able to deliver many adva




ntages to a linguistic application. An evaluation of selected language services and nat
ural language components run as both atomic and composite services is provided to i
dentify the overhead imposed by the integration.

Chapter 5 proposes a new language service organization for user-centered quality of
service (QoS). Its concept is based on constraint optimization, a well-known techniqu
e in artificial intelligence. The proposed modification of constraint optimization approa
ch can be divided into two phases: inter-workflow and intra-workflow service organiz
ation. Intra-workflow service organization is used to calculate the optimal QoS value
for each composite service. Inter-workflow service organization is used to identify the
optimal combination of composite services by utilizing the QoS values obtained from
intra-workflow service organization. An architecture and algorithm are provided to su
pport our proposed framework of user-centered quality of service. Our motivation exa
mple is a real problem in a chat language service. An evaluation of the framework i
nvolves different numbers of variables of inter-workflow and intra-workflow service or
ganization. Further, a comparison with related works is presented in terms of how we
Il they accommodate users during language service organization.

Chapter 6 describes an application of service composition and organization in cultur
al language services. A motivation of this application is the existence of cultural diffe
rences in language services. From a linguist’s point of view, culture is strongly repres
ented in the native language. The major behaviors inside community are explicitly an
d implicitly drawn in the jargon, common sentences, mottos and so on. In analyzing t
he culture contents and texts, a semantic similarity approach is required to discover t
he suitable language services and wrapped linguistic components. Two critical issues a
ssociated with cultural difference are culture analysis and contents. These issues requir
e integration between language services and natural language components. The main p
roblem raised by cultural difference is reduced by centering service quality on the cul
ture of the user.

Finally, the thesis is summarized in Chapter 7 by presenting the results obtained throug
h this research and addressing future works.
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