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Abstract 

Genetic algorithms can provide good solutions for scheduling problems. In this paper we present a genetic algorithm to 
solve the single machine total weighted tardiness problem, a scheduling problem which is known to be NP-hard. First, we 
present a new concept of genetic operators for scheduling problems. Then, we present a developed software tool, called 
HybFlexGA, to examine the performance of various crossover and mutation operators by computing simulations of 
scheduling problems. Finally, the best genetic operators obtained from our computational tests are applied in the 
HybFlexGA. The computational results obtained with 40, 50 and 100 jobs show the good performance and the efficiency 

of the developed HybFlexGA.. 
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Abstract 

A dynamic system – based on Multiagent Systems (MAS) with XML and Apache Cocoon - for the automatic and dynamic 
generation of CV documents is presented in this paper. This pretends to be a useful application in particular for an 
academic and research environment, since every University model usually requires its members to manage a big amount 
of personal data, such as publications in journals and conferences attended. The application presented in this paper 
appears as a web portal where the users – in this case, professors and research students- can manage their CV data, 
where the authors remark the dynamic generation of the web  
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Abstract  
Web Services applications are built by the integration of many loosely coupled and reusable services using open 

standards. Testing Web Service is important in detecting faults and assessing quality attributes. A difficulty in 
testing Web Services applications is the unavailability of the source code for both the application builder and the 
broker. This paper propose a solution to this problem by providing a formal, specification-based approach for 
automatically generating test cases for Web Services based on the WSDL input messages parts’ XML Schema 
datatypes. Examples of using this approach are then given in order to give evidence of its usefulness. The role of the 
application builders and the brokers in using this approach to test Web Services is also described.  
Keywords: Web Services, WSDL, XML Schema, Software testing. 
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Abstract 

A software component must be tested every time it is reused, to guarantee the quality of both the 
component itself and the system in which it is to be integrated. So how to increase testability of 
component has become a key technology in the software engineering community. This paper 
introduces a method to increase component testability. Firstly we analyze the meanings of 
component testability and the effective ways to increase testability. Then we give some definitions on 
component coupling testing criterion. And we further give the definitions of 
DU-I(Definition-Use Information) and OPVs( Observation-Point Values). Base on these, we  
introduce a definition-use table, which includes DU-I and OP-Vs item, to help component testers 
understanding and observing the component better. Then a framework of testable component based 
on above DU-table is given. These facilities provide ways to detect errors, to observe state variables 
by observation-points based monitor mechanism. And we adopt coupling-based testing using 
information DU-table provided. Lastly, we applied the method to our application software developed 
before, and generate some test cases. And our method is compared with Orso method and Kan 
method using the same example, presenting the comparison results. The relevant results illustrate the 
validity of our method, effectively generating test cases and killing more mutants. 
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Abstract 

Component metadata is one of the most effective methods to improve the testability of component-based software. In this 
paper, we firstly give a formal definition of component, and summarize the basic meanings of component metadata. Based 
on these, an idea of Grouped-Metadata Object (GMO) is introduced, which is divided into two types, respectively named 
descriptive metadata and operative metadata. And a general framework of descriptive metadata and operative metadata is 
further given, which is consisted of several groups. Each group includes several attributes, and their meanings are 
described in detail. Furthermore, we give a formal reference model of GMO using class diagram of UML. Combining with 
the above formal model, we present change model used in GMO and introduce an idea to map all changes inside 
component to the changes in component interfaces, mainly referring to changes of public method and variables. Here we 
introduce a concept of Method Dependency Graph(MDG) to implement the mapping. Then the changes are reflected in 
relevant attributes in GMO provided to component users in order to facilitate component-based software integration 
testing and regression testing. Finally the case study based on previous formal model is done, and the corresponding 
results are given. All these show effectively that the models we presented are valid and helpful for componentbased 
software integration testing and regression testing. 
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ABSTRACT 
Dependency search is an important tactic in many software activities, particularly during software maintenance. Eclipse has a few 
powerful tools to support such activity but they can be more convenient for programmers to use. In this paper, we proposed a 
light-weight and agile Eclipse plug-in: Dependency Browser, which parses call dependencies and presents them with a  
serfriendly interface which automatically reacts to some specific programmers’ actions. We tested Dependency Browser on four 
open-source applications to check the usability, speed and memory usage. The test result demonstrated that our new Eclipse plug-

in is convenient to use, fast to run, and has high precision Therefore, the Dependency Browser could be further developed into 
a useful commercial tool and help programmer to conduct software maintenance tasks 
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Abstract 
Network processors usually consist of multiple heterogeneous processing and memory units connected by on-chip network, and 
the target applications generally need to process packets at full line rate from Gbit/s to multiple 10 Gbit/s. Network processor 
based applications are real-time, resource-constrained and heterogeneous. We believe that component technology is a promising 
approach for complex embedded system development.However, the general purpose component technology is not suitable for the 
contexts of network processor. This paper gives general guidelines for applying component technology to network processor 
based systems. A component model is proposed according to the features of hardware architecture and target applications. We 
show that the component model could simplify composition and improve predictability for network processor based systems. 
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Abstract 
A software product spends more than 65% of its lifecycle in maintenance. Software systems with good 
maintainability can be easily modified to fix faults. We define maintainability-based risk as a product of two factors: 
the probability of performing maintenance tasks and the impact of performing these tasks. In this paper, we present 
a methodology for assessing maintainability-based risk in the context of corrective maintenance. The proposed 
methodology depends on the architectural artifacts and their evolution through the life cycle of the system. In order 
to prioritize corrective maintenance tasks, we combine components’ maintainability– based risk with the severity of 
a failure that may happen as a result of unfixed fault. We illustrate the methodology on a case study using UML 
models.  
Keywords: maintainability-based risk, severity analysis, corrective maintenance, software architectures. 
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Abstract 

Development of software systems utilizes only 20% 40% of the overall project cost; the rest is consumed by 
maintenance. Systems with poor maintainability are difficult to modify and to extend. Maintainability based risk is 
defined as a product of two factors: the probability of carrying out maintenance tasks and the impact of these tasks. 
The decision of adopting a single architecture over others should be verified through some pre-implementation 
analysis. This paper assesses different architectures for process control applications using a maintainability risk 
analysis. The paper illustrates the methodology using a simple example of a Gas Burner process control system. 
 
Keywords: maintainability-based risk, adaptive maintenance, software architectures, conflict analysis, goal-driven 
requirement analysis. 
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Abstract 
The mechanics of seventy-two different Java refactorings are described fully in Fowler’s text [13]. In the same text, 
Fowler describes seven categories of refactoring, into which each of the seventy-two refactorings can be placed. A 
current research problem in the refactoring and XP community is assessing the likely time and testing effort for 
each refactoring, since any single refactoring may use any number of other refactorings as part of its mechanics 
and, in turn, can be used by many other refactorings. In this paper, we draw on a dependency analysis carried out 
as part of our research in which we identify the ‘Use’ and ‘Used By’ relationships of refactorings in all seven 
categories. We offer reasons why refactorings in the ‘Dealing with Generalisation’ category seem to embrace two 
distinct refactoring sub-categories and how refactorings in the ‘Moving Features between Objects’ category also 
exhibit specific characteristics. In a wider sense, our meta-analysis provides a developer with concrete guidelines 
on which refactorings, due to their explicit dependencies, will prove problematic from an effort and testing 
perspective. 
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Abstract 
Testing can be functional or structural. Neglecting one technique to the prejudice of the other is fundamentally 
flawed. In this paper, we propose an automated test case generation for agent based systems. The approach uses 
the system’s specification and implementation. The functional testing uses a combination of the formal language 
Maude and a new kind of diagrams calle InterElement Requirement Diagrams (IRD). For the structural testing, we 
propose a coverage criterion where the generated test cases will provide a level of coverage in the system’s 
execution. We achieve our goal by translating agent’s plans to Petri Nets where the computation is performed in the 
places and decisions, posted goals or dispatched messages are performed in the transitions. We have three levels of 
criteria: place, transition and plan. 
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Abstract  
This paper exposes how to create reusable components that can be used by developers to implement applications for 
visually handicapped users. The non visual components are widgets adapted from graphical ones like menus, list 
boxes, edit boxes, and they use specific input/output devices and specific interaction principles. They are 
implemented as components to facilitate the component based development of non visual applications. The 
contribution of this work in the field of assistive technology is valuable, because there are no existing tools that 
facilitate the creation of interfaces for the blind users, and it may considerably improve computer access for this 
category of users.  
Keywords  
Reusable software, component based development, assistive technology, model driven engineering. 
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Abstract 

Workflow management systems have gained momentum in recent years due to the several benefits they provide. This 
paper describes the business process and development of a web based enterprise level Workflow Management 
Information System (WKFMIS). This system is suggested to manage workflow activities involved in the process of 
repair requests handling and maintenance of computer systems and associated peripherals in the Faculty of 
Engineering and Technology (FET) at the University of Jordan. This is achieved by analyzing the process activities 
involved in an existing paper-based manual workflow management system with the aim of improving the existing 
business process and automating most of the related activities. A fully functional prototype is developed and 
deployed in the FET working environment. Key technologies suitable for this approach are identified and 
implemented. Performance of the developed system is assessed practically and an efficient, stable and user-friendly 
operation is demonstrated. 

 
 
 
 
 
 
 
 



 
SERP: Scalable Efficient Reservation Protocol for the 

M. Mtshali 
Telkom SA Ltd, South Africa 
mzmtshali@yahoo.com 

GE Ojong 
University of Zululand, South Africa 

gojong@pan.uzulu.ac.za 
MO Adigun 

University of Zululand, South Africa 
madigun@pan.uzulu.ac.za 

 
ABSTRACT 

The fast Internet growth has led to high demands requiring  QoS provisioning mechanism to be implemented in the 
future Internet. This paper presents the development and implementation of a resource reservation scheme to 
allocate and manage resource in the future internet. We propose a Scalable Efficient Reservation Protocol (SERP) to 
efficiently allocate and manage resources in the future Internet. SERP takes into consideration the fact that the future 
Internet will accommodate both real time and non real time applications. Relevant design goals and principles were 
identified and these led to a formulation of a corresponding model. Simulation of the model was conducted to 
evaluate the performance of the developed scheme. The experimental results do show that SERP reduces the router 
load with less states information to be maintained. Use of aggregate-based reservation further reduces states 
information. Consequently SERP improves scalability. Results further demonstrate that request acceptance 
probability is high and more connections are established for end-to-end reservation. 
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Abstract 

In this work we have examined the problem of consensus information fusion from a novel point of view, challenging 
the fundamental assumption of mutual trust among the fusion parties. In quest for a method to make information 
fusion possible while preserving the mutual confidentiality and anonymity of the fused information even in case of 
collusion of the malicious nodes, we propose the Blind Information Fusion Framework (BIFF). In BIFF, which is a 
secure information fusion framework, the nodes are not aware of the actual information they are processing, yet 
converging to the intended result(s). We formulate BIFF according to the anonymization transform and discuss its 
robustness against collusions for privacy violation. As an example, two secure consensus averaging methods are 
formulated according to BIFF. 
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Abstract 
Implementation of current real time services (of which one of the more important is Voice over IP) on the current 
Internet face many obstacles, among them the issue of routing. Quality of service (QoS) routing, attempts to provide 
real time services with the required guarantees to achieve acceptable performance. In this paper we study VoIP 
routing using the Quality of Service (QSR) network simulator utilizing the Widest-Shortest routing algorithm to 
provide QoS using different metrics. We show that this algorithm using a modified cost metric based on the 
hopnormalized is able to route real time traffic away from congested links thus providing acceptable jitter, end-
toend delay and throughput to satisfy real time services requirements. 
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Abstract 

Modern data and communication networks have been growing dramatically in diversity, heterogeneity and complexity. Hence 
the management of such dynamic networks is an extremely difficult task due to some key issues such as; the increasing network 
size and functionality, rapidly and continuously changing network topology and complexity. This paper introduces a management 
paradigm to give rise to the autonomic management solutions (i.e., activation, monitoring, control, and administration) of 
management functionalities. It also introduces an architecture that (1) places the various management functions (FCAPS) into a 
design structure that can be used to select those functions that may give way to autonomic management and (2) to design the 
algorithms that may fulfill the management function. This architecture consists of four horizontal logical layers (Products, 
Components, Services, and Resources Layers) and two vertical logical layers (Management layer and information layer). 
Autonomous management agents (Swarm agents in this context) sit in the management layer and can sense changes/events in the 
four horizontal layers and react autonomically to reconfigure and adapt themselves based on the information scattered and 
gathered over the network. 
 

 
A Multi-Agent Flexible Architecture for Autonomic Services and 

Network Management 
Yazeed Al-Obasiat, Robin Braun 

Institute of Information and Communications Technology 
Faculty of Engineering, 

University of Technology, Sydney 
Email: yazeedal@eng.uts.edu.au 

 
Abstract 

Modern data and communication networks have been growing dramatically in diversity, heterogeneity and complexity. Hence the 
management of such dynamic networks is an extremely difficult task due to some key issues such as; the increasing network size 
and functionality, rapidly and continuously changing network topology and complexity. This paper introduces a management 



paradigm to give rise to the autonomic management solutions (i.e., activation, monitoring, control, and administration) of 
management functionalities. It also introduces an architecture that (1) places the various management functions (FCAPS) into a 
design structure that can be used to select those functions that may give way to autonomic management and (2) to design the 
algorithms that may fulfill the management function. This architecture consists of four horizontal logical layers (Products, 
Components, Services, and Resources Layers) and two vertical logical layers (Management layer and information layer). 
Autonomous management agents (Swarm agents in this context) sit in the management layer and can sense changes/events in the 
four horizontal layers and react autonomically to reconfigure and adapt themselves based on the information scattered and 
gathered over the network. 
 

 

 
 

 
 

 



 

 
 
 

 
 

 
 
 
 



 
 

 
 

 
 

 
 



 

 
 

 

 
 



 
 

 
 

 

 



  

  

  

  

  

  

  



  

  

  

  

  

  

  

  



  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  



  

  

  

 

  

 



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

 

  

  

  

  

  



  

  

  

  

  

  

  



  

  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

 
  

  



  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  



  

  

  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  



  

  

  

  

  

  

  

  



  

  

  

  

  

  

  



  

  

 
  

  

  

  

  



  

  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  



  

  

  

  

  

  

  

  

  

  



  

  

  

  

 

  

  

  



  

  

  

  

  

  

  

  



  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  



  

  

  

  

  

  

  



  

 
  

  

  

  

  

  



  

  

  

  

  



  

  

  

  

  

  

  



  

  

  

  

  



  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  



  

  

  

 
 
 
 
 
 


