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�Optimal Design of Selection of Dose Levels and

Its Robustness for Binary Response Data



By Yangxin Huang

(Email : Y.Huang@livjm.ac.uk)





ABSTRACT





�M� EMBED Equation.2  ���ller and Schmitt (1990, Biometrics, pp. 117-129) have looked at the question of how to choose the number of doses for estimating the median effective dose (ED50) when a probit dose-response curve is correctly assumed. However they restricted their investigation to designs with doses symmetrical about the true ED50. In this talk, we investigate how the conclusions of M� EMBED Equation.2  ���ller and Schmitt may change as the dose designs become slightly asymmetric about the true ED50. Also, we address the question of the robustness of the number of doses chosen for an incorrectly assumed logistic model, when the dose designs are both symmetric and asymmetric about the true ED50. The true underlying dose-response curves considered here are the probit, cubic logistic and Aranda-Ordaz asymmetric models. The simulation results show that, for various true underlying dose-response curves and the uniform design density with doses spaced symmetrically or asymmetrically around the true ED50, the choice of as many doses as possible is almost optimal. This agrees with the results obtained for a correctly assumed probit or logistic dose-response curve when the dose designs are symmetric or slightly asymmetric about the true ED50.



�Algorithmic Engineering : String Processing



By Thomas Berry

(Email : T.Berry@livjm.ac.uk)



 ABSTRACT

The field of string processing is diverse with many interesting problems such as string matching, data compression, image processing and many other string problems. In the talk we will consider string matching and data compression. 



One dimensional string matching is the process of searching for a pattern string P of length m in a text string T of length n. Currently there are many algorithms for the task of one dimensional string matching. Among these algorithms a few are already seen as important contributions to the field for their speed in practice, such as the Boyer-Moore and its derivatives. We chose to evaluate the algorithms by counting the number of comparisons made and the time taken for the search. Using the experimental results we were able to introduce a new string matching algorithm. Our new algorithm was compared with the existing algorithms and the experimental results clearly show that the new algorithm is more efficient in practice than the existing algorithms.



An interesting application of string matching is its use in searching in DNA (DeoxyriboNucleic Acid) texts. DNA is the permanent genetic blueprint that determines every heritable trait of a living organism. With the exception of identical twins, each individual has its own unique DNA code. A DNA text for an organism can be large and contain a lot of information. If we have a large number of DNA texts we have trouble with storage of the texts efficiently in memory. To solve this problem we compress the DNA texts so as to reduce their size considerably and then search in the compressed DNA text. If we don’t search in the compressed file then we have to decompress to search. Therefore losing any compression saving made. 



We devise a new compression method for DNA text and a new search method to search in the compressed file. The compression method gives a guaranteed space saving of 75%. The search algorithm also considers the numerous wildcard characters that occur when searching for exact matches for boundaries in enzymes.



Our future work is concerned with expanding our ideas for DNA compression (and searching) to English text. We research new data structures which will more efficiently compress text and give greater space savings and allow searching in the compressed text file. We will also extend our search techniques to include approximate string matching.



Although the practical evaluations of the algorithms may give an impression of how the algorithms work in practice, we have to evaluate how the algorithms will perform on all texts. We can not consider all possible texts in practice and so to solve this we use techniques for average case analysis of the algorithms. This will give an approximation as to how the algorithms will perform on all texts.



The final objective of our work will be a string processing library that can take various forms of text (e.g. English text, DNA, etc. files), and use the corresponding compression and searching method to compress them, and then perform any searching on the compressed file. We believe that this library will simplify the task of string matching and save time and space in practice.  

�Characterization and prediction of online shopping behaviour using neural networks



By Alfredo Vellido

(Email : A.Vellido@livjm.ac.uk)





ABSTRACT



Realising the full potential of the online consumer market requires a careful identification of the consumer needs and expectations. The exploration of those needs and expectations justifies a data based analysis which is addressed in our project by characterising and selecting the latent factors which best predict online shopping behaviour, and by quantifying the accuracy of the inferences made about that behaviour. It is demonstrated that age, household income, and web usage patterns do not add significantly to the predictive power of the selected latent factors previously identified. Our results however, do show that neural networks, as inferential tools, are capable of discriminating purchasers from non-purchasers with significant accuracy, from the most relevant factors. The parsimonious description of online customers’ opinions which results from this numerical model is consistent with the results of previous studies, and enhances the practical managerial value of using quantitative methods in e-commerce market analysis.
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A Polynomial Algorithm for Extracting Low Order Rules from a 

Trained Neural Net





By Terence Etchells

(Email : T.A.Etchells@livjm.ac.uk)







ABSTRACT







The algorithm for the extraction of meaningful Boolean rules from trained neural networks is exponential computational complexity.  We present here a polynomial algorithm that extracts the low order Boolean rules and its implementation in the computer algebra system Derive for Windows.  Low order rules have more information than higher order rules and are easier to understand, hence we have a Boolean rule extractor that can give useful rules for trained networks with a large number of inputs.
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Methodologies and Systems Implementation



By Anne Wen Ding

(Email : A.Ding@livjm.ac.uk)





ABSTRACT





Systems implementation can be the most time-consuming, expensive, and frustrating part of an IT project. However, systems implementation is often conducted in a rather haphazard manner in many organisations. Despite the proliferation of information technology, the implementation of information systems still remains problematic. Fortunately information systems methodologies can provide a framework for carrying out IT/IS implementation activities in consistent manner. Although much work has been undertaken in investigating the development and use of information systems methodologies for designing and developing new systems, little attention has been given to the use of methodologies for the system implementation phase of IT development activities.



This project intends to investigate the utilisation of various information system methodologies for systems implementation in current IT practice, and to examine how their use can improve systems implementation. In particular, the potential benefits of methodology usage for systems implementation are to be investigated in order to facilitate the successful application of this work to systems implementation in real organisations.



Important aspects of the use of information systems methodologies are the organisational environment in which such use takes place, and the experience, skills and knowledge of those using the methodology. In this research the managerial aspects of the utilisation of information systems methodologies for systems implementation activities, business knowledge and systems issue required by IT implementing staff for successful methodology use for systems implementation projects are examined.

�Behaviour in Virtual Environments



By Tony Burrows

(Email : Tony@burrows.u-net.com)



ABSTRACT



The advent of VRML in 1995 and Java 3D in 1998 has made the development of virtual environments much more accessible.  However, the primary purpose of both of these systems is to describe 3D scenes.  A true virtual environment should exhibit behaviour as well as geometry.  This was recognised by Nadeau and Moreland [1] among others.  The VRML 2 specification was, in part, produced to address this problem. Diehl [2] argues that it ‘provides a modelling language for 3D worlds including behaviour’.



On closer examination, the VRML behaviour components only really deal with user interactions with scenes or with simple time-triggered events [4], the same being true of the work of Nadeau and Moreland (ibid.).  Object/ object interactions cannot even be detected.  Java 3D adopts a very similar approach, although it does have a node class which can respond to events and has object/ object collision detection [5].  In both systems, any behavioural aspects apart from the very restricted ones provided have to be written in an appropriate programming language.  This departs from the more descriptive approach used in building the scene geometry.



The purpose of this research is to develop methods by which behaviours can be described, standard methods for the inclusion of behaviours and methods of developing ‘plug-in’ behaviour nodes for scenes similar to shape nodes.



Before this can be done, we need to be clear on what is meant by behaviour in a virtual environment.  The paper suggests a possible definition.  A further question needs to be addressed, namely whether there are different kinds of behaviour.  If this is the case then these behaviours may need different treatments.  An examination of Roehl’s attempt to classify behaviour [3] can be seen to be excessively restrictive and inconsistent.  The concept Roehl presents of deterministic behaviour is a starting point but its definition needs refining.



A behaviour taxonomy is suggested, consisting of the following types:



Basic Universal	-	Simple behaviours applying to all scene objects

Complex	-	Involved behaviours relevant to specific objects

Chaotic	-	Behaviour which is highly dependent on precision

Constrained	-	Bounded behaviours

Probabilistic	-	Calculable but with inherent uncertainty

Dependent	-	Behaviour depends on states of other objects or sequences



Once a taxonomy is completed, each type of behaviour must be examined to identify the requirements of the behaviour type and which aspects of the behaviour are the responsibility of the environment, which of the object behaving.  The paper starts to examine these questions for Basic Universal and Dependent behaviour types.

References
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Musical Program Auralisation for Debugging: A Study of Novice Programmers



By Paul Vickers

(Email : P.Vickers@livjm.ac.uk)





ABSTRACT





In the field of human-computer interaction, relatively little research has been carried out into the effective use of sound as an interaction modality, and even less into using music as a communication medium. The auditory channel, and music in particular, offers scope for complementing the visual channel and thus increasing the bandwidth of information communication without adding complexity to already complex GUIs. 



The motivation behind this research was to determine whether novice Pascal programmers could, using a technique known as auralisation, usefully employ musical feedback in the debugging process. A musical program auralisation tool was built and pilot studies carried out.



Results of these studies suggested that a full study was warranted. 



Two experiments were carried out: one to determine the learnability and recognisability of the musical auralisations and the other to see whether the technique led to any improvements in programmers' ability to locate bugs in Pascal code.



�Modelling and scheduling Flexible Manufacturing Systems using PN and Artificial Intelligent techniques.



By Antonio Reyes Moro

(Email : A.Reyesmoro@livjm.ac.uk)

					

		

ABSTRACT





Petri nets (PNs) are widely recognised to be a good modelling and simulation tool for qualitative and quantitative study of asynchronous concurrent systems with synchronisation and resource sharing. They are used in many different fields of application in science and engineering, for example manufacturing systems, computer architectures and communication networks.



AI based optimisation and search techniques are being applied to the intelligent control of industry systems, which are day-by-day becoming more flexible. The objective is to improve performance and reduce costs. PNs  require AI techniques in order to enter the field of Intelligent Control, whereas AI search techniques can benefit from critical and dynamic information that can guide the search process and overcome the intractability problem.



Our current study is focus
ing on combining PNs representation power and AI reasoning power with application to the scheduling of Flexible Manufacturing Systems (FMS).



This presentation aims to expose the more relevant work done in the area and the progress being made towards a useful and affordable integration of both disciplines. Several techniques that exploit the use of PN and improve previous work in the area are presented. Finally, future work is discussed.

�The Computer Assisted Assessment of Student Programming Assignments



By Angela Rimmer

(Email : A.R.Rimmer@livjm.ac.uk)



ABSTRACT



The difficulties of assessing large groups of students particularly in the first programming module have been well documented in the literature. Here at Liverpool John Moores University various approaches have been tried, paper based manual marking (by one individual or by a team of assessors), computer assisted marking of electronic copies of student programs (allowing for compilation and execution with test data) and fully automated marking by a computerised assessment system. Each approach has its disadvantages, manual marking and computer assisted marking are often too time consuming and may result in  inconsistencies, whereas fully automated marking is an area of on-going research and is proving difficult to achieve.   



However, much of the assessment process can be automated  e.g. compilation, execution with test data, checks for formatting and appropriate use of identifiers. The area which causes most difficulty is that of assessing the quality of the program code. Code quality may be divided into typographic style and structural content. The lack of a universally accepted concrete definition of software quality makes this aspect difficult to assess with consistency. Lecturer opinion may vary as to the relative merits of alternative implementations for a given design. Given that fact an assessment system must allow a certain degree of flexibility when marking this aspect. 



In a response to this a pragmatic approach to assessment has been adopted. An automated system has been devised which combines both automatic and manual assessment and so retains the favourable aspects of both. The tool assists a lecturer to “rapid mark” a cohort’s work based on information that can be extracted from the students attempt and lecturers coded solution at relatively little cost. 

�

DYNAMIC RE-SCHEDULING FOR 

RESOURCE-CONSTRAINED ALLOCATION PROBLEMS



By Abdennour El Rhalibi

(Email : A.Elrhalibi@livjm.ac.uk)



ABSTRACT



A resource-constrained scheduling problem involves assignment of a limited set of resources to a collection of tasks, with the intent of satisfying some particular qualitative objective, under a variety of technological and temporal constraints. Real-world environments, however, generate such unpredictable events as resources failures, varying task completion times, and delayed, cancelled, modified, or unexpected orders. These events have a substantial impact on the scheduling process.  Solving dynamic resource-constrained scheduling is therefore necessarily a reactive process, as the initial conditions within an environment are not guaranteed to hold throughout the scheduling process nor the execution of the schedule. 



The goal of our research will be to develop a generic, flexible, domain-independent re-scheduling methodology that is capable of solving dynamic resource-constrained allocation problems within realistic, broadly constrained, dynamic, and uncertain environments. 



A secondary objective of this research is to gain a better understanding of the domain-independent information common to real-world, dynamic resource-constrained allocation problem domains and explore how methods for representing and manipulating this information may be developed and utilised throughout the scheduling process.



The problem solving thus includes two parts : representation and reasoning. Our approach will integrate two general representation paradigms -- Petri Nets to provide a visual model, able to simulate and validate the system to schedule, and the CSP to provide a formalism to describe constraints.



Based on the above representation models, we will use two general search paradigms- stochastic search, based on genetic algorithms, and state-space complete search. It should provide a general framework that can be applied to a large variety of scheduling problems. 



The proposed research will focused on a number of different instances of the resource-constrained allocation problem, including Job-shop scheduling problem and Transportation Routing problems, that will allow us to develop generic models for a class of dynamic resource-constrained scheduling problems, in addition to a theoretical analysis.



�A Framework for Software Legacy Systems Management via Cybernetic Learning



By Andy Laws

(Email : A.Laws@livjm.ac.uk)



ABSTRACT



Once considered the ‘Cinderella’ of the software engineering domain, software maintenance has undergone something of a transformation over the past decade. An almost explosive growth of interest and rapidly expanding body of literature testifies to an evolving awareness in academic, commercial and industrial sectors that software maintenance represents one of the major challenges facing the software industry today. Although the approach of the millenium has succeeded in raising maintenance issues in the public consciousness, in many respects the ‘millenium bug’ issue simply represents an explicit example of the pervasive problems of software maintenance. Nevertheless, while this upsurge of interest has served to expose the problems of the maintenance process and provoked some incremental technical progress through, for example, the introduction of new languages, new programming paradigms and improved methods, empirical evidence suggests that these research thrusts have not substantially reduced the overall maintenance burden. This realization has led a number of commentators to suggest that current research trends are 
focused
 too heavily on the technical aspects of software maintenance and ignore the necessary managerial aspects. This suggests the area of software maintenance remains poorly understood and while this situation persists, effective solutions will remain elusive. 

In order to make some progress in improving the fundamental understanding of the maintenance process and its effects, we argue that legacy systems, in capturing the essence of the maintenance issues under discussion, serve not only as an ideal exploratory vehicle but also sound a salutary warning. For, as Bennett says:

‘…the successful software systems being written today are likely to turn into tomorrow's legacy systems. Yet they are never envisaged as legacy systems when they are built.’ 

Previous research indicates a second contributing factor to the lack of progress noted above, namely the inability of organizations to capitalize on the experiential learning gained by individual software maintainers. This has led to badly 'aged' software resources in terms of quality and a dangerous reliance on system experts (the only people who understand the software) to maintain these systems. Such reliance leads to experts being locked into particular systems and organizations being locked into particular experts.

However, two recent research thrusts suggest a potential solution to these problems. Somewhat oddly, previous research in the area has largely ignored the systems theoretic approach offered by systems science and cybernetics, yet most researchers would also agree that software maintenance is essentially a feedback process. M.M. Lehman has recently addressed this issue, formulating the following 'law'. 

"Software evolution processes constitute multi-level, multi-loop, feedback systems and must be treated as such to achieve any significant improvement over any reasonable base". 

Lehman has chosen to pursue this through the feedback principles of systems dynamics, however, an alternative approach, namely managerial cybernetics, which also utilizes feedback principles promises a fruitful outcome.

The closely related research area of 
organisational
 learning attempts to 'increase an 
organisation’s
 capacity to take effective action' by building on the individual experiential learning undertaken by 
organisational
 members. By ensuring that channels exist to allow expertise to transfer from individual memory to an '
organisational
 memory' or knowledge base, effective managerial action is facilitated.

The aim of this project is to integrate these two approaches into a comprehensive model of effective, efficient software systems maintenance management.

 �





An Authoring Tool To Guide The Structuring Of Hypermedia Learning Material For Generating Multiple Views





By Heather Ainsley

(Email : H.Ainsley@livjm.ac.uk)





ABSTRACT





The static nature of most hypertext documents limits their usefulness, since they cannot be tailored to any particular user’s requirements or abilities.  Furthermore, generating flexible and extensible hypertext systems is a challenging task as one must capture and track implicit and emergent structures in an evolving environment.  A knowledge representation has been developed which encompasses the domain expert's structuring of conceptual knowledge.  This representation forms the basis of the knowledge structuring methodology of our authoring tool, an environment in which intelligent training systems (ITS) can be developed.  The intelligent features of systems developed with the tool include organisation of pedagogical knowledge according to user objectives and adaptation to the student's knowledge level.  The instructional design methodology is based on objectives that are associated with instructional strategies.  Hypermedia documents in mathematics will be developed in order to demonstrate it’s effectiveness as an instructional tool.

�GLADIS

General purpose Logic Array Device Instructionless System



By Steven Keller

(Email : S.Keller@livjm.ac.uk)





ABSTRACT





For many years, especially since the invention and development of the microchip, all computing machines, be they embedded systems, personal computers or supercomputers, have been designed around general purpose microprocessors.  Such microprocessors consist of many functional components which are instructed to perform operations on data by the machine code instructions which together form the application software.  Applications for such machines are manifold and microprocessor based computing technology is now intrinsically woven into almost every aspect of our lives, they drive our cars, wash our clothes and fly us to our holiday destinations.  However, the problem with microprocessors stems from the very reason for their success, which is that a circuit consisting of a predetermined number of functional parts and controlled by instructions, although suitable for many applications, is not actually particularly well suited to any one of those applications.  This is particularly true of the more diverse applications such as embedded systems, communications and multimedia.  



What some see as being the way forward is the integration of configurable devices into existing designs.  This configurable logic, which is usually a Field Programmable Gate Array (FPGA) device, is usually placed within the address space of the host microprocessor and may be configured by the microprocessor to perform tasks at which the host would be prohibitively inefficient.  The advocates of such architectures boast that their architectures are programmed from a single description or program. Although this is true, programming languages for these systems tend to be complex hybrids consisting of a high-level type language, a parallel processing language and a Hardware Description Language (HDL).  



Other advocates of FPGA technology based computing dream of a totally configurable computer consisting only of re-configurable logic and which are not dependant on the process of decoding and executing machine code instructions.  However, although such machines exist and offer the greatest ‘speed-up’, they tend to be configured only by the use of HDLs or schematic capture tools, placing the configuring of such machines strictly within the domain of the hardware engineer rather than the software developer.  This makes such systems costly to develop and difficult to apply to new applications.  



What is needed is a re-configurable machine which is more general purpose than true FPGA based machines whilst offering the same performance advantages and being as easy to program as a personal computer.  What I propose is a system which consists only of configurable logic which has no dedicated components such as I/O ports, memory controllers or buses and which is programmed using only ANSI-C. 

�Mobile Agent Intrusion Detection System

(MAIDs)



By Damian Gregory

(Email : D.Gregory@livjm.ac.uk)



ABSTRACT



Intrusion Detection is continuing to become an important area within the area of Computer Security. The main reason for this concerns the ever increasing reliance of modern society on computer systems to run critical systems, i.e. electricity distribution and telephone exchanges. E-commerce has also highlighted the need for the public to ‘trust’ the system they are using with their money, especially e-banking. Intrusion detection is being seen as an important part of security because it is the last line of defence for any system. It has also been noted that a new form of hacking is going to become prevalent, that of cyber terrorism / information warfare. 

	

Research into Intrusion Detection is being fuelled by this realisation. This research though was aimed at attempting to solve the four generic problems within the field of Intrusion detection which were outlined in the 1998 Annual School Research Conference abstract “Intrusion Detection based upon Mobile Autonomous Agents”.

	

Work on this project has shown that to attempt to solve all problems outlined in the last research conference is infeasible, solving the audit record problem of usage is in itself an intense area of research. This said, alternative areas of research are being explored, namely that of policy compliance / generation of the Intrusion Detection System and the use of encryption for agent / server traffic. 

	

An updated version of the MAIDs architecture has been generated since last research conference which has been finalised. Work has proceeded on the components within the architecture. Particular attention has been paid to generating a robust communication protocol using an alternate cryptographic technique.

	

The work on the architecture and its components describes the novelty of this research in the fields of redundancy, granularity of user profiles, use of a Virtual Machine Language environment to allow a platform semi-independent IDS to be generated and compliance or generation of a security policy. 

	

�An Investigation into Denial of Service (DoS) attacks upon computer networks used in the electronic commerce domain



By David W Gresty

(Email : D.Gresty@livjm.ac.uk)



ABSTRACT



Although Information Infrastructure Warfare is in its early stages of development both by governments, and by the so called ‘cyber-terrorists’ there is sufficient evidence to suggest that this could be a serious problem in the future, especially for private companies. In effect the on-line business of the future could be subject to extortion and racketeering by people who gain control of the network gateways.



From a security point of view in the modern computer network, compromised gateways are a highly dangerous thing. A compromised router, or indeed a router which is placed in a network with malicious intent is capable of various attacks against the integrity of the system. Some attacks are:



The deliberate and malicious deletion of packets to and from certain sources and destinations. This can in effect isolate specific network or sites causing a total denial of service, e.g. bringing a web site to an unusable standstill.



Passively reading the contents of packets or the rerouting of packets (Packet hijacking) for unauthorised disclosure at another site, e.g. receiving video on demand or other such paid services.



Data subversion, the alteration of packet content is a serious threat. If transmission is in plain text then this is a truly trivial attack. The most common counter for this is to encrypt the body of the packet, so as to make the decryption computationally unfeasible.



The creation of false packets and 'IP spoofing' where the router can masquerade as a trusted site to gain access to privileged resources, or hide misdeeds.



These are example of the security attack classes known as Interruption, Interception, Modification, and Fabrication. They are collectively known in this context as ‘Man in the middle’ attacks. Identifying strategies to overcome these problems in a timely and secure manner is non-trivial, yet essential for trusted and reliable transactions to take place.	



This project seeks to investigate secure networks for those participating in electronic commerce despite inevitable introduction of failures, and attacks. It seeks to determine if  a lone network can successfully repel attackers, or if safety comes in numbers, with all the  trust problems that are associated with that assertion. As evidence suggests that attackers are working together to accomplish their goals, how will the techniques stand up to multi-pronged concerted attacks.

�

An Architecture for User Privacy in Mobile Communications



By Bob Askwith

(Email : R.Askwith@livjm.ac.uk)



ABSTRACT



In this talk we shall be giving a discussion of the motivations for our research followed by our main findings and their associated novelty. Following this we shall outline the thesis structure giving both chapter and section headings. We shall relate these headings to the research motivations and findings.



In the next few years it is expected that a new generation of mobile communications will be widely deployed. These so called 3rd generation networks will be a heterogeneous mix of fixed and mobile technologies such as Internet, Wireless ATM and the digital cellular phone standard GSM. Worldwide the standardi
s
ation for 3rd generation networks is called IMT-2000 and in Europe UMTS.



IMT-2000 / UMTS is intended to both 
harmonise
 and evolve existing standards to achieve the goal of communications ‘anywhere, anytime, any service.’ Implicit in these goals are the deployment of wideband mobile multimedia services such as high quality audio and video. The nature of these services suggest both an increased value in data and therefore an increase requirements for security.



Security requirements for mobile communications not only include fraud protection but privacy of user data. Traditionally privacy has been concerned with message confidentiality however we also consider location and identification information as user data.



Our research has led to the development of an architecture to facilitate user privacy, which we have called the Mobile Network Privacy Architecture (MNPA). The architecture focuses on creating new security mechanisms for mobility management, anonymous communications, and service accountability. To achieve this the MNPA incorporates two novel logical components, Privacy Routing Capability (PRC), and Privacy Token Issuing Authority (PTIA).



The PRC enables anonymous communication to allow a message can travel from A to B without any external party to observe the content or identifying information. The PTIA is a distributed network application that aids in the anonymity process by issuing 
authorisation
 tokens to users which are submitted during registration authentication.



The MNPA includes new protocols for location registration. These enable the user to register pseudo identification and location information with the underlying network. We also provide a mechanism for accountable anonymity which allows a user to receive post-paid service from the network without identification whilst enabling the network to achieve sufficient confidence in providing this service.







Analysis of the MNPA components has been carried out in terms threats and vulnerabilities. A particular concern related to privacy which we have addressed is to examine the trust relationships in the system. Our protocols have been subjected to formal analysis. Analysis of several other issues are addressed in our work which are pertinent to the development of third generation systems. These are the use of smart cards, Public Key Infrastructure (PKI) and law enforcement needs.



We are currently implementing a prototype to test the theory in practice. Tests will be made to assess both the security and performance of the MNPA.



The thesis structure is as follows. Chapters one to three introduce the work giving background to mobile networks and computer and communications security. The next three chapters detail our work by first setting out the MNPA and then discuss in depth how these achieve the requirements, including the implementation, before giving an analysis of the work. The final two chapters end the thesis by examining further work and drawing concluding remarks.



�An Investigation of Spatial Audio and Aural Data Abstractions to Aid Non Visual Data Assimilation in (Shared) Virtual Realities



To Assist Orientation, Navigation, Pattern Recognition and Data Assimilation





By David K Manley

(Email : D.Manley@livjm.ac.uk)



ABSTRACT



The aim of this research is to establish forms of aural abstraction that support navigation, orientation and pattern recognition within virtual environments.



It builds from a development of sound objects using: -

	• Envelope shapers

	• Internal non complex wave structures

	• External complex wave groupings.



These objects then inform the structuring of, (static) Earcons [1], (static/dynamic) Navicons and (dynamic) Pattercons, to be used in data representation.



A recently published white paper for the NSF [2] stated:

“Some people believe that we are approaching the limits of users abilities to interpret and comprehend visual information”



Visual representation, though powerful, has limitations. These could possibly be addressed by using Sonification [2], or by combining the modalities of sound and sight in a gestalt system. I believe that Sonification techniques could be used within virtual realities to assist assimilation and understanding of potentially massive visual data structures. 



For this to be supportable, unique problems of orientation, navigation and pattern recognition must be solved. It is doubly important if consideration is to be given to the use of these environments by visually impaired users. Visual impairment, as a term, covers many problems in everyday vision, ranging from colour blindness and monoscopic vision, through the visually overloaded, up to and including the congenitally blind. If developing spatial audio knowledge [3] and techniques [4] can be combined with aural abstractions, and can be shown to be viable and robust, then concrete progress towards this goal can be made.



This work will background the design and describe the implementation of a pilot experiment. It will then proposes a possible path forward, into what is a nascent area of research.
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ABSTRACT



Distributed multimedia applications require guarantees on network performance, such as minimum throughput, and bounds on delay, delay jitter, and reliability. Services that guarantee such bounds include the Resource Reservation Protocol (RSVP) and Guaranteed Services. These services use TCP/IP Internet protocol and do end-to-end reservations between sender and receiver.



There is a need for a service that could offer the guarantees required by distributed multimedia applications, while at the same time not imposing too much pressure on the scarce Internet resources. To this end the Internet engineering task force (IETF) has assigned a special group, Differential Service Group (DIFFSER), to come up with new techniques for future Internet services. The principle aim of Differential services is to offer better quality of service than traditional (Best-effort, and Guaranteed service) and give users more control over the services they are using.



To help fulfil the above mentioned requirements, we have propose a framework-Relative Bandwidth Sharing (RBS) Differential mechanism. This framework extends both the traditional, Best-effort and Differential Services Architecture models. Our framework considers two important aspects, Bandwidth allocation Scheme, which we called RBS and delivery of multimedia Real-time traffic across the Internet. 



The Relative Bandwidth framework that we proposed for the Internet offers differentiation by service type and therefore we have provided different types of service classes (Premium, Standard, and Best-effort service classes) that are based upon the concept of link sharing. For more dynamism between service classes our framework provides dynamic up-grading and down-grading between the service classes. 



The RBS framework provides an extension to the Internet protocols therefore we use TCP/IP for transmission across the Internet to make use of the available resources. Transmission across the Internet would proceed from source to destination on a hop-by-hop basis eliminating the need for resource reservation at both ends, as required by RSVP and other traditional applications. Except for real-time applications where we offer more support for delay sensitive traffic.

 

In RBS framework we have included case studies that show relative bandwidth sharing and dynamic up-grading and down-grading between service classes. These case studies have increased our understanding of how up-grading and down-grading could be performed more effectively between service classes. Also the case studies have given us a new concept of reserved bandwidth for more dynamism between service classes.   



We conclude that RBS provides a mechanism to meet the ever-increasing demands of the users and their applications, and an important contribution to the area of Differential Service, which is still widely under discussion. This paper suggests that instead of explicit reservations for users, we should take much simple steps: by providing users wider range of service types to meet their demand.  Also in today’s heterogeneous and commercial Internet, the framework can serve as a basis for the charging for usage of the service type, and more efficiently utilising the network resources. Our future work includes implementation and experimentation with these new mechanisms.

�



An Integrated Framework for Interactive Distributed Multimedia Systems



By Chris Bewick
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ABSTRACT



Distributed multimedia applications are going to play an important role in shaping the form of future networks. Commercial potential is enormous and already the race has begun, with cable and telecommunication companies in the line-up. Services such as VOD (Video-On-Demand), multi-party conferencing and bandwidth partitioning (facilitates private virtual networks) are amongst the most lucrative of possibilities, but of course there are other types of traffic and service. The Internet as it stands already transports multimedia such as Web pages with music and even real-time video, although performance is often extremely patchy and slow at peak times. The existing Internet protocols and routers are geared towards supporting a best-effort, low-loss service, without including the proviso for guaranteed on-time delivery which is so essential to real-time multimedia traffic. The current ethos is signposting the way towards the multiplexing of different traffic services into an integrated services network under strict quantitative QoS (Quality of Service) . These networks will run under tight frameworks that efficiently manage and orchestrate the flow of communication data from source to sink.



The project aims at developing mechanisms and techniques for a framework of QoS support for multimedia networks. The designers of existing frameworks in the current press have been implementing for specific test-beds or tackling particular problems. As such, the author will address the areas where these frameworks have lacked focus, placing heavy emphasis on ideas to improve the handling of multimedia communication. The areas are cited as follows:



The development of a mapping scheme to augment the flow specification of  pre-	compressed multimedia.

Mapping will be implemented in generic terms for testing and fine tuning, and a 	methodology developed for applying the scheme to network routing algorithms.

This combined with an appropriate admission control scheme will provide an 	enhanced multimedia end-to-end delivery.



In essence the eventual product will be a demonstration of the way these concepts link together into a working model. It is anticipated that the components of the framework and their integration will represent a fresh thought perspective on some of the most difficult to guarantee forms of real-time multimedia, such as high quality motion video.
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Heterogeneous Enterprise Information Provision via an Ontology Viewpoint Support Framework
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ABSTRACT





An enterprise’s information systems provide it with its institutional memory and its “nervous system”.  If, as the enterprise grows and adapts, its information systems cannot adapt with it, the growth of the entire organisation is impeded.  Many key technologies have emerged that promote the development and implementation of a more effective and adaptable information systems.  One of the most significant being the development of intelligent desktop client workstations and networking infrastructures such as the Internet and the World Wide Web.  This has put more processing power in the hands of the end-users as well as enabling distributed-based processing among multiple computing resources. 



The communication between systems in such distributed and heterogeneous environment requires the unhindered ability to meaningfully share information.  However, in real, large and complex systems, such ability is suppressed since the meaning of information can be drastically affected by the context in which it is viewed and interpreted.  The development of an ontology of domain concepts and terms, along with their respective formal and unambiguous definitions, potentially provides the basis to meaningfully share information.  The ontology, defined as “an explicit account or representation of some part of a conceptualisation”, of an enterprise presents itself as a framework for modelling and shared understanding of the various aspects of the enterprise.  Furthermore, the construction of a complex description or model associated to an enterprise or system would involve many participants and that these participants would have different views of the system they are trying to describe or model within the domain of discourse.  The combination of the participant and the view that the participant holds is said to be a viewpoint. 



The talk discusses the stages that our research will undertake and the reasons involved.  These stages are:



Ontological representation of an enterprise.

Semantic capturing via a markup language variant.

Viewpoints manifestation & analysis.

Construction of agents and shared ontology support.

Construction of an appropriate middleware support framework.



The talk finally discusses the integration of ontology, viewpoints, and agent-middleware based support framework in promoting the growth, and agility of real world distributed and heterogeneous systems. 
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Buffering and Caching Strategies in Video Disks Array Servers
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ABSTRACT



In video server environment, the video objects (e.g.movies) are characterised as a type of large volume of data with real time characteristics. These characteristics have lead to the system to have an array of disks to store number of long play video, a smooth and jitters free video segments delivery to many simultaneous users’ workstation, and an interactive VCR-like operation (e.g. rewind/forward, fast forward and rewind, and pause) support. In the designing aspect especially the real time delivery environments, a demand for computing resources are growing, mainly in a large scale disk array server system. Among the requirements, we highlight the requirements of significant large amount of memory and better management for scheduling and transmission purposes, data layout and stripping strategies, the optimisation of resources to a number of end users that video server can support, and a waiting time. 



In this paper we address these design and operational issues including data allocation technique, buffering and caching management, support of multiple access point to the same object, and average waiting time. Two different buffering and caching techniques are proposed and analysed to minimise the average waiting time while ensuring the real time retrieval. The techniques generally use a pool of memory as a medium to generate a new stream beside the disk bandwidth stream. We evaluate the performance and effectiveness of each strategy using simulation.  We measured factors including average waiting time, memory utilisation, effect on different access pattern and the cost.



The result show that the existing phase based allocation method is an optimal performance with our strategies for minimising average waiting time with the same amount of RAM being used as with other system. Our buffering and caching strategies eliminates the replication of segment on disks array as 
o
pposed to existing replication technique of segment on disk array in order to reduce the average waiting time. This result of reducing the overall total disk array space required for storing videos. The overall results we aim are to obtain that with limited existing resources these strategies are preferable under heavy loads.



The future work we will conduct in the following direction: (a) to support VCR like function (e.g. rewind/forward, fast rewind/forward, and pause.) (b) to devise better strategies for the utilisation of buffer to support different video stripping strategies and data layout, and (c) to implement our proposed method in a distributed environment.    

�A Multimedia Approach to Collaborative Component-Based Development
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ABSTRACT





Recent developments in distributed computing, multimedia technology, and the growth of the Internet have enabled information sharing on a much larger scale than has been previously possible.  Colleagues may now work physically remotely from one another, whilst still enjoying a collaborative environment.  To counter the increasing demand for new software, much work is being done within the field of software reuse, and specifically reusable component-based development.  In an attempt to offer developers the opportunity to make use of and contribute to a common pool of components, a flexible, reliable and easily accessible environment is required.  This project proposes a generic collaborative development environment that will facilitate reuse-based development with software components. The model provides the developers within a team the opportunity to collectively or independently investigate, select, and if necessary, modify candidate components.  It will be comprised of a shared workspace providing facilities such as those for conferencing and component investigation.  For collaborative development and conferencing, the model provides an information flow between developers, such as component annotations, video conferencing and white-boarding facilities.  The component investigation will require access to either local or remote component and repository databases, possibly with a subscription-based service, for component investigation.



A new classification scheme is described that enhances the component retrieval process, facilitates multimedia annotations for the components, and allows the separation of the annotations from the components.  This provides the opportunity of reusing the annotations with other components in the same domain, or across domains.  The architecture contains a repository that manages the details relating to a pool of components, and allows multiple libraries to be used either individually, or in conjunction with others.  To facilitate the easy retrieval of suitable components, the user requires an understanding of any candidate components that are presented to them.  Not only should the component's details relate to its classification, but also to how it is presented to the user.  As components evolve, differing versions require a controlled lifecycle.  An issue that we have addressed is how successive iterations of components are managed, resulting in a version control system that not only manages the version history of the component, but also its presentation history.  To facilitate component investigation, we describe an annotation management system, aimed initially at reusable software components, but providing a general cross-referencing system for any type of documentation.  The annotation management is designed to overcome issues such as information overload, whilst providing a framework for managing and delivering the annotations.  



Future work in the project will involve devising a method for clustering components together, measuring conceptual closeness, and annotation sharing.  The system will then require implementation and testing followed by the preparation of the doctoral thesis.  Providing the user(s) with suitably managed component information would undoubtedly improve the process of component-based software development with reuse.
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