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I 

Abstract 

 
To conduct e-business, web services scattered over the Internet have to be discovered and 

integrated. This research introduces the key techniques and components of Web service 

architecture based on UDDI. The Web service architecture model and its implementation issues 

are also discussed. Intelligent registries as an ultimate goal of Semantic Web Services technology 

are introduced. It then discusses the semantic Web infrastructure dimensions. It also presents the 

semantic web services development environment showing all the required technologies. It 

addresses the semantic Web services activities such as automated service discovery, selection, 

invocation, and composition.    

Semantic matching is based on the relationships between ontology-based concepts. This thesis 

designs a semantic matchmaker model. The model consists of Request client agent, Matchmaker 

Engine which implements a simple matching algorithm, Manager Module which coordinates the 

other modules interactions, SWS Repository and Crawler as focused search engine. Upon 

accepting a user request, the Request client agent invokes a given matching algorithm which 

returns a service or a candidate set of services satisfying the user request. Current Web services 

standards lack the means for expressing service’s nonfunctional attributes — namely, its quality 

of service (QoS). The presented matching algorithm is a three-phase algorithm handling this 

lack. In its first phase, it selects the Web services that are relevant to a given service request by 

means of logic-based matching complemented with syntactic similarity measurement. These 

Web services should be written with Web Ontology language for Web Service (OWL-S). In the 

second phase, it chooses the services or groups of services with matching degree greater than a 

certain threshold value. The third phase considers QoS attributes as a key to dynamically 

selecting the services that best meet user needs. Experimental results of measuring performance 

of different variants of the algorithm are evaluated.  The algorithm is evaluated using the second 

version of service retrieval OWL-S based Test Collection (OWLS-TC2).  

 

A matchmaking application and case study is conducted and introduced to test and evaluate 

several and different matchmaker algorithms and techniques based on information retrieval 

model. It is applied on Islamic Fiqh Fatwa domain. A user query is semantically matched against 

the annotated Fatwas which are stored in Dar Al-Ifta Almasria database of Fatwas. A user query 

is also annotated base on the same domain ontology. The relevant Fatwas are retrieved. Handling 

large output set requires effective methods to rank the search results based on relevance to the 

query. Algorithms for determining such relevance are designed and evaluated. Such algorithms 

utilize WordNet and they consider essential features of domain Ontologies and RDFS languages 

to support determining this relevance.  

In order to empower and improve the matchmaker, the problem of dynamically QoS-based 

selecting a web service and composing a set of web services to conduct a business task has been 

investigated in this thesis. It outlines the discovery of either atomic or composite services 

satisfying the request QoS requirements. There may exist more than one functionality matched 

services, and then the service with the best QoS (nonfunctional) attributes is chosen.  The 
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II 

optimal selection problem is formulated as an optimization problem, so an optimization solving 

techniques such as integer programming can be applied. A heuristic technique is designed and 

evaluated.   

 

A cloud based 'Semantic Search Engine' architecture is designed to improve the traditional web 

search. It is used to search for and discover semantic web services on the internet. As the 

crawlers are deployed over the cloud, cloud services are discussed. Best practices for improving 

the reliability of the search engines using NSGA II are also introduced and proposed. 

 

Finally, a generic personalized agent based Semantic Web Service Framework (PASWSF) as an 

agent-based Integrated Development Environment for Web Service activities is designed. This 

framework can facilitate automatic web service delivery, discovery, selection, invoking, 

composition and interoperation. Current solutions like OWL-S and WSMO do not satisfy all 

basic requirements of SWSF. Our proposed framework has more extensible and autonomous 

distributed architecture, and it has more complete and effective web service automation. The 

semantic facilities in our framework are designed at a conceptual level to guarantee correctness 

and avoid inconsistencies among its internal modules. This framework is based on a stack of 

ontologies to describe the different parts of a Semantic Web Service and it contains a set of logic 

rules to form more intended request from the submitted user request. The framework is based on 

two paradigms, agent- and service-oriented, in a way that capitalizes on their individual 

strengths. 
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Chapter 1: Introduction 

 

1.1.Motivation 

 

The web services are now one of the main resources on the Internet. This field significantly 

affects both academic research and everyday life, revolutionizing how we gather, store, process, 

present, share, and use information and make actions. It offers great opportunities in many areas, 

including business, commerce, marketing, finance, publishing, education, and research and 

development. Since the last decade, the number of web services and its number of applied fields 

(such as e-learning and e-commerce) have been dramatically increased.  

 

A service is a function or some processing logic or business processing that is well-defined, self-

contained, and does not depend on the context or state of other services. Web Services are 

services that can be published, located, and invoked across the Internet. These Web Services may 

use other Web Services in order to perform their task. Web Services, as formally defined by 

“WebServices.org”, are encapsulated, loosely coupled contracted functions offered via standard 

protocols”. “Encapsulated” means the implementation of the function is never seen from the 

outside. “Loosely coupled” means changing the implementation of one function does not 

require change of the invoking function. “Contracted” means there are publicly available 

descriptions of the function’s behavior and how to bind to the function as well as its input and 

output parameters. Web Services are platform-independent and language-independent, since they 

use standard XML languages and most Web Services use HTTP for transmitting messages. This 

is a major advantage if we want to build an Internet-scale application, since most of the Internet's 

proxies and firewalls will not mess with HTTP traffic but transmitting data in XML is obviously 

not as efficient as using a proprietary binary code. Anyway, this overhead is usually acceptable 

for most applications, but a critical real-time application probably never uses Web Services.  

 

With the emergence of computer networks, the paradigm of distributed computing was born, 

where applications were split first into two parts with one part, the client, initiating a distributed 

activity, and the other part, the server, carrying out that activity (two-tier architecture). This 

decentralization minimizes bottlenecks by distributing the workload across multiple systems 

providing application design flexibility. This two-tier architecture still has its drawbacks 

concerning scalability, so a middle tier was added containing the business logic and a third tier 

became a database handler. This three tier model of distribution has become the most popular 

way of splitting applications. The foundation for the inter-tier communication is the remote 

procedure call (RPC). This middleware may mask the differences between various kinds of hosts 

to hide the low-level tasks from developers. This type of software sits on top of the operating 

system and networking services. Middleware types like CORBA, DCOM, or RMI, which are the 

most popular middleware at present, result in a tight coupling of the client and the server and the 

connection is established on a point-to-point basis. Because of the different protocols, a DCOM 

server for example cannot be called from a RMI client, so these middleware types are typically 


