SCHOOL OF COMPUTING AND MATHEMATICS

DEPARTMENT OF COMPUTING

Head of Department: Professor Demetres Kouvatsos

This academic session experienced the continuation of the rapid convergence of computing, information systems and networking technologies which are already integrated into core activities of industrial, commercial and governmental organisations and are seen to be essential towards increasing their cost-effectiveness and competitiveness. It is envisaged that this convergence of disciplines will become even more pronounced in the future as integrated networking technologies and infrastructure allow for the deployment of high speed distributed computing and its many applications.

Research active staff in Computing were involved in fundamental computer science and networking studies of both theoretical and applied relevance in collaboration, as appropriate, with researchers in other universities, and industry through collaborative research projects, research visits, workshops and seminars. 

Research within the Department was co-ordinated around the research areas of  (i) Artificial Intelligence and Computational Logic, (ii) Modelling and Performance Engineering, (iii) Information Engineering, Database Technology, Formal Methods and Image Processing, and (iv) Microcomputer Music Research. 

Several research grant applications were submitted whilst others were under preparation. During the period, twenty-four research students were associated with the Computing Department.

In particular, 

(i) Work in Artificial Intelligence and Logic was concerned with investigating and developing principles, computational models, techniques, paradigms, algorithms and executional models for intelligent knowledge based systems and the scope of the research includes: deductive databases, modal and temporal logic, neural networks and reasoning (i.e., casual inference) with uncertainty (i.e., working with knowledge which is probabilistic and incomplete).

Professor IS Torsun (deceased) and Research Assistant Mr S Mounce (Computing) in conjunction with Professor A Day and Dr AS Wood of the Deptartment of Mechanical & Medical Engineering, University of Bradford, continued to collaborate on a major EPSRC research project concerning the applications of AI techniques towards the systems and analysis for pipeline leakage detection, monitoring and failure detection. The project is part of a consortium of four universities (University of Bradford, Brunel University, University of East Anglia, and Imperial College) and is one of the EPSRC flagship research programmes.

Dr PC Rhodes has acted as external PhD examiner at the University of Manchester and as a referee for the Knowledge-Based Systems Journal and EPSRC grant applications. He was also the supervisor of a successful PhD thesis dealing with the use of maximum entropy to estimate missing information in multivalued causal networks. 

Dr W Wang continued his collaborative work on decision trees and neural computation and presented two papers at the (i) IEEE-INNS-ENNS, International Joint Conference on Neural Networks, Como, Italy, July 2000 and (ii) IASTED NN'2000, Pittsburgh, USA, May 2000.

(ii) The Modelling and Performance Engineering Group led by Professor DD Kouvatsos continued advanced research towards the creation of novel analytical, numerical and simulation techniques for the derivation of new and more powerful quantitative results and related algorithms which offer simple and practical means for the performance modelling, evaluation and prediction of high speed computer communication networks including Asynchronous Transfer Mode (ATM) and Internet Protocols (IP) networks and multi-service mobile systems. The work is based on queueing network models (QNMs), the information theoretic principle of Maximum Entropy, queueing theoretic concepts, and batch renewal processes. The group included seven research students whose research efforts were directed towards the traffic modelling and characterisation (e.g., voice, video) and control and its effects on the Quality-of-Service (QoS) and performance predication as well as capacity management of third generation mobile systems, wireless ATM networks and the Internet. Moreover, optimal broadcasting algorithms were devised and QoS issues for IP networks were investigated by using learning automata and hybrid deterministic schemes for load balancing via dynamic routing in connectionless networks.

Recent research activities of the group are summarised below:

Dr IU Awan presented joint papers with Professor Kouvatsos on the effects of traffic on the performance of ATM networks at the (i) First Postgraduate Symposium on the Convergence of Telecommunications, Networking and Broadcasting (PG Net 2000), Liverpool John Moores University, UK, June 2000 (ii) Eighth IFIP Working Conference on Performance Modelling and Evaluation of ATM & IP Networks (ATM&IP 2000), Ilkley, UK, July 2000 and (iii) Sixteenth UK Performance Engineering Workshop (UKPEW 2000), Durham University, UK, July, 2000.

Mr Fretwell read a queueing theoretic paper at Performance '99 (PERF' 99), Bogazici University, Instanbul, Turkey, Oct. '99 and presented at the ATM&IP 2000 conference an innovative tutorial paper on the modelling of correlated traffic by renewal processes.  Mr Dimakopoulos successfully completed his MPhil thesis on correlated traffic modelling and its effects on the performance of high-speed networks.

Dr K Al-Begain was the holder of an SEW Eurodrive (Bruchsal, Germany) Grant of DM 120000 which sponsored his guest professorship of one year (Sept.  '99 - Aug. '00) at the Chair of Telecommunications of Dresden University of Technology, Germany. He was the Program Chairman of the Analytical and Numerical Modelling Technique Conference as part of the European Simulation Symposium, Erlangen, Germany, Oct. 1999 and acted as the co-ordinator of the 2nd ITG Workshop on Convergence in Networks, Dresden, Germany, March 2000. He was Technical Committee member of the International Conference on High Performance Switching and Routing Technologies, ATM2000, Heidelberg, Germany, June 2000 and Member of Program Committee of the Analytical and Stochastic Modelling Techniques Conference (ASMT,00) as part of the European Simulation Symposium ESS'00, Hamburg, Germany, Sept.  2000.  In April 2000, Dr Al-Begain participated in the mission of UNESCO team for developing Informatics in the Developing Countries in the University of Aden, Yemen.  He presented technical papers on the performance of mobile networks in the ITC Specialist Seminar on Mobile Systems and Mobility, Lillehammer, Norway, March 2000, also in SPECTS'00, SCS Symposium on Performance Evaluation of Computer and Telecommunication Systems, Vancouver, BC, Canada, July 2000, and in the Workshop on Modelling Analysis and Simulation of Wireless and Mobile Systems as part of Mobicom'2000, Boston, USA, Sept. 2000. He also read a paper on Suitable MAC Protocols for an OFDM Based PLC Network, 2000 Intl’ Symposium on Power-line Communications and its Applications Limerick, Ireland, April 2000 and presented two technical papers at the IFIP ATM&IP 2000 Working Conference and at the QNets 2000 International Workshop, respectively,

both at Ilkley, UK, July 2000.

Mr JE Mellor acted as the Chair and Editor of the 2nd Manufacturing Conference, Durham University, Sept. 1999. He read a joint paper on IP flow quality of service at the PG Net 2000, Liverpool, June 2000. Moreover, he presented two joint papers on the (i) effects of packet size and buffer management on IP quality of service and (ii) learning automata based routing schemes for IP networks, respectively, at the IFIP ATM&IP 2000 Working Conference, Ilkley, UK, July 2000.

Professor Kouvatsos was awarded (Mar. 2000), as the principal investigator, Alpha 4 grading - "very significant contribution to the field" – by independent UK and International experts appointed by the EPSRC's IT & Computer Science Programme for the research achievements described in the final report on his latest EPSRC grant GR/K67809 (145K) for research work into the performance modelling and analysis of Broadband Integrated Services Digital Networks (B-ISDNs). He read a paper relating to the approximate analysis of complex queueing networks at the 41st UK Operational Research Society Symposium (OR41), University of Edinburgh, Sept. 1999, and presented a comprehensive review on the state of the art on 'entropy maximisation and queueing network models (QNMs) with blocking' at the Fourth International Workshop on Queueing Networks with Finite Capacity (QNets 2000), Ilkley, UK, July 2000. He also gave an invited talk on the information theoretic approximate analysis of arbitrary QNMs at the Sixteenth UK Performance Engineering Workshop (UKPEW 2000), Durham University, UK, July 2000.  Professor Kouvatsos acted as the IFIP Editor for a book on the "Performance Analysis of ATM Networks" and also as an Independent Editor for another book on the "Performance Evaluation and Applications of ATM Networks" both by Kluwer Academic Publishers, U.S.A. He also served as the guest editor on special performance modelling and evaluation issues on ATM Networks for the reputable international journals of 'Performance Evaluation' and 'Computer Networks'. Moreover, Professor Kouvatsos was elected as a member of the EPSRC College and acted as an external examiner for PhD theses in UK Universities. He served as a programme committee member for several international conferences such as the Analytical and Numerical Modelling Techniques Track of the 12th European Simulation Symposium (ESS 2000) and the First IFIP Working Conference on Personal Wireless Communications (PCW'2000), and the IFIP-TC6/European Commission International Conference Networking 2000 Conference on Broadband Communications, High Performance Networking and Performance of Communication Networks, Paris, France, May 2000. Finally, Professor Kouvatsos acted as (i) the Programme Chairman and Proceedings Editor of the IFIP ATM&IP 2000 Working Conference, Ilkley, UK, July 2000 - the largest international event in the field for the year 2000! - and (ii) Programme Co-chairman and Proceedings Co-editor (with Prof. Balsamo, University of Venezia, Italy) for the QNets 2000 International workshop, Ilkley, UK, July 2000. He was also invited to act as a Co-Chair for the Ninth IFIP Working Conference ATM&IP 2001, Budapest, Hungary, June 2001.

(iii) Research in Database Technology was carried out based on query language and schema integration and evolution in multidatabases as well as character set and script issues and design and development of algorithms for duplicate detection and matching between bibliographic databases. Mr MJ Ridley presented two invited papers on current bibliographic standards and cataloguing in the internet age at the Korg 00 Oslo, Norway, May 2000.

In the field of Data Mining, Mr. MK Muyeba presented a research paper at the SPIE conference on 'Data Mining and Knowledge Discovery' in Florida, USA, April 2000. In the area of Formal Methods and Software Development, Mr Wu read a paper at the Fifth International Workshop on Formal Methods for Industrial Critical Systems, Berlin, April 3-4 2000.

In the area of Multimedia Information Processing Systems, Dr D Rigas investigated empirically the use of audio-visual communication metaphors to assist in a range of user interfaces reducing the design lead time. He served as referee of the IEEE Euromicro 2000 and INTERACT 2000 conferences. He also presented papers at various international events including IEEE Euromicro 1999, IASTED AI 2000 and IEEE ITCC-2000.

In the field of Image Processing, Dr AJ Naftel undertook basic research to enhance the metric accuracy and reliability of stereo algorithms for facial imaging. He submitted an EU CRAFT proposal on 'Enhanced Security Surveillance Systems' jointly with partners at the University of Limerick, Poznan University of Technology, Poland and 6 European SME partners. He also presented a paper at the British Machine Vision Conference '99, University of Nottingham, Sept. 1999.  Mr PF Newbury was awarded his PhD Degree (Dec. 99) which involved an investigation into new data compression algorithms for spatially invariant image sequences such as those from deep multispectral electron microscopy. 

(iv) Microcomputer Music Research  

Drs PJ and LK Comerford, Microcomputer Music Research Unit (MMRU) completed work on a successful co-operative research programme, funded by the European Commission, into the nature of musical sound and its simulation in varied acoustics. This work involved six European companies and the University of York; the MMRU were principal research performers and project co-ordinators. In addition, the design for a new generation of Bradford Enhanced Synthesis Technology has been

completed; prototype engineering and associated software development commences shortly, with grant funding, to produce an advanced synthesis system for application to musical sound simulation and psychoacoustic research.

A Mission Statement for the Future

----------------------------------

The Department of Computing has tremendous potential for excellence and expansion in terms of new courses, UG/PG, franchised and research student numbers, research grants, industrial/academic collaborations, research publications and external national and international visibility. It is, therefore, of most importance for the University of Bradford to continue to recognise the discipline of Computing within the School of Informatics as a priority area for urgent and constant strategic investment and growth in terms in both staff and computer equipment for the foreseeable future.

PUBLICATIONS
Authored and Edited Books

KOUVATSOS DD

IFIP Editor, Performance Analysis of ATM Networks, IFIP Publication, Kluwer Academic Publishers, USA, ISBN 0-412-83640-8, 564 pages, September 1999
KOUVATSOS DD

Editor, Performance Evaluation and Applications of ATM Networks, Kluwer Academic Publishers, ISBN 0-7923-7851-2, 452 pages, 2000

KOUVATSOS DD

IFIP Editor, Technical Proceedings, Eighth IFIP Workshop on Performance Modelling and Evaluation of ATM & IP Networks (ATM & IP 2000), IFIP Publication, Networks UK Publishers, ISBN to be announced, Ilkley, UK, July 2000
KOUVATSOS DD

IFIP Editor, Participants Proceedings: Tutorial Papers, Eighth IFIP Workshop on Performance Modelling and Evaluation of ATM & IP Networks (ATM & IP 2000), IFIP Publication, Networks UK Publishers, ISBN to be announced, Ilkley, UK, 17-19 July 2000

KOUVATSOS DD

Editor, Technical Proceedings, Fourth International Workshop on Queueing Networks with Finite Capacity (QNets 2000), Networks UK Publishers, ISBN to be announced, Ilkley, UK, 20th-21st July 2000

Chapters in Books

AL-BEGAIN K

Scalable multimedia services in GSM-based networks: An analytical approach, Chapter in 'Mobile Systems and Mobility', P.J.Emstad (ed), NTNU Publishers, ISBN 82-993980-2-9, pp73-84, March 2000

COENEN F, EAGLESTONE B, RIDLEY MJ

Verification, Validation and Integrity in Knowledge and Database Systems: Future Directions', Chapter in 'Validation and Verification of Knowledge-Based Systems: Theory, Tools and Practice', Anca Vermesan and Frans Coenen (eds), Kluwer, ISBN 0792386450, 1999

AWAN IU, KOUVATSOS DD

Approximate analysis of arbitrary QNMs with space and service priorities, Chapter in 'Performance Analysis of ATM Networks', Kouvatsos, DD (ed), Kluwer Academic Publishers, IFIP Publication, ISBN 0-412-83640-8, Chapter 25, pp497-521, Sept. 1999
KOUVATSOS DD, FRETWELL RJ, SKIANIS CA

MRE: A robust method of inference for finite capacity queues, Chapter in 'System Performance Evaluation: Methodologies and Applications', Gelenbe, E. (ed), CRC Press LLC, ISBN 0-8493-2357-6, Chapter 18, pp249-260, 2000

KOUVATSOS DD

An information theoretic methodology for QNMs of ATM switch architectures, Chapter in "Performance Evaluation and Applications of ATM Networks", Kouvatsos DD (ed), Kluwer Academic Publishers, ISBN 0-7923-7851-2, pp413-448, 2000

Articles in Refereed Journals

AYRES FH, NIELSEN LPS, RIDLEY MJ

BOPAC2: a new concept in OPAC design and bibliographic control', Cataloguing & Classification Quarterly, Vol 28(2), pp17-44, 1999

AYRES FH, RIDLEY MJ

BOPAC2: a new dimension in OPAC display, Vine, Vol 114, pp50-55, 1999  

AL-BEGAIN K, BOLCH G, TELEK M

Scalable schemes for call admission and handover handling in cellular networks with multiple services, Journal on Wireless Personal Communications, Vol 15, No 2, Kluwer Academic Publishers, pp125-144

KOUVATSOS DD

ATM Networks: Performance Modelling and Analysis, Performance Evaluation, Vol 41, pp65-66, 2000

KOUVATSOS DD, AWAN IU, FRETWELL RJ, DIMAKOPOULOS G

A Cost-effective approximation for SRD traffic in arbitrary multi-buffered networks, Computer Networks, Special Issue on Performance Modelling and Evaluation of ATM Networks, Vol 34, pp97-113, 2000

KOUVATSOS DD

Performance modelling and evaluation of ATM networks, Computer Networks, Vol 34, pp1-2, 2000

WANG W, JONES P, PARTRIDGE D

Assessing the impact of input features in a feedforward network. Neural Computing and Applications, Vol 9, pp101-112, 2000

WANG W, BRUNN P

An effective genetic algorithm for job shop scheduling. International Journal of Mechanical Engineering, Vol 214, Part B, pp293-300, 2000
Refereed Conference Publications

AWAN IU, KOUVATSOS DD

An investigation into the effects of SRD traffic on the performance of multi-buffered networks, Proceedings of the First Postgraduate Symposium on the Convergence of Telecommunications, Networking and Broadcasting (PG Net 2000), Merabti, M. and Pereira, R. (eds), Liverpool John Moores University, Liverpool John Moores University Publishers, ISBN 1-902560-060, pp247-251, 2000

AL-BEGAIN K, ERMEL M, MUELLER T, SCHWEIGEL J

Analytical call level model of GSM/GPRS network, Proceedings of SPECTS'00, SCS Symposium on Performance Evaluation of Computer and Telecommunication Systems, Vancouver, BC, Canada, July 16-20, 2000

AL-BEGAIN K, ERMEL N, MUELLER T,  SCHUELLER J

Performance of internet traffic over GPRS, 8th IFIP Workshop on Performance and Evaluation of ATM & IP Networks (ATM&IP 2000), Kouvatsos, DD (ed), A publication of Networks UK, ISBN to be announced, Ilkley, UK, pp8.1-8.13, July 16-20, 2000

AL-BEGAIN K, BOLCH G

Performance Modelling of Queueing Networks with Finite Capacity using MOSEL Language, 4th International Workshop on Queueing Networks with Finite Capacity (QNets 2000), Kouvatsos, DD (ed), A publication of Networks UK, ISBN to be announced, Ilkley, UK, pp5.1-5.13, July 20-21, 2000

FRETWELL RJ

Matching the Batch Renewal Process to SRD and LRD Measured Traffics,

Participants Proceedings: Tutorial Papers, 8th IFIP Workshop on

Performance Modelling and Evaluation of ATM & IP Networks (ATM & IP

2000), Kouvatsos, DD (ed), A Publication of Networks UK, ISBN to be

announced, Ilkley, UK, pp26/1-26/12, 17-19 July 2000

JU X, NAFTEL AJ

Facial shape recovery by feature driven stereo analysis, British Machine Vision Conference '99, University of Nottingham, 13-16 Sept. 1999, pp533-542. ISBN: 190172509X
KOUVATSOS DD

Entropy maximisation and QNMs with Blocking: A review, Technical Proceedings, 4th International Workshop on Queueing Networks with Finite Capacity (QNets 2000), Kouvatsos, DD (ed.), A Publication of Networks UK, ISBN to be announced, Ilkley, UK, 25.1-25.28, 20-21 July 2000

KOUVATSOS, DD, AWAN IU

Arbitrary queueing networks with external SRD traffic and RS-RD blocking, Proceedings of the 16th UK Performance Engineering Workshop (UKPEW 2000), Thomas, N and Bradley, J (eds), UKPEW Publishers, ISBN 0-9524027 X, pp83-94, 24-25 July, 2000

MAO Z, NAFTEL AJ

An automatic approach for 3D facial shape change analysis by combination of ASM and morphometric tools, Medical Image Computing and Computer-Assisted Intervention '99, 19-22 September 1999, Lecture Notes in Computer Science, Springer Verlag, pp402-409. ISBN: 3-540-66503-X

MELLOR  J, BUCKINGHAM G

Droptail, Fair Queueing and Random Early Discard for IP flow Quality of Service, Proceedings of the First Postgraduate Symposium on the Convergence of Telecommunications, Networking and Broadcasting (PG Net 2000), Merabti, M. and Pereira, R (eds), Liverpool John Moores University, Liverpool John Moores University Publishers, ISBN 1-902560-060, 2000

MELLOR J, BAXENDALE P, BUCKINGHAM G

Effects of packet size and buffer management on IP quality of service, Proceedings the 8th IFIP ATM&IP 2000 Workshop on the Performance Modelling and Evaluation of ATM and IP Networks, Kouvatsos, DD (ed), Networks UK Publishers, ISBN to be announced, Ilkley, UK, pp55.1-55.11, July 2000

MELLOR  J, ARANZULLA  P

Using an S-model response environment with learning automata based routing schemes for IP networks. Proceedings the 8th IFIP ATM&IP 2000 Workshop on the Performance Modelling and Evaluation of ATM and IP Networks, Kouvatsos, DD (ed), Networks UK Publishers, ISBN to be announced, Ilkley, UK, pp56.1-56.12, July 2000

MITTON P, HOLTON DRW

Modelling flexible assembly systems using the stochastic process algebra PEPA, Technical Proceedings, 4th International Workshop on Queueing Networks with Finite Capacity (QNets 2000), Kouvatsos, DD (ed), A Publication of Networks UK, ISBN to be announced, Ilkley, UK, 33.1-33.6, 20-21 July 2000

MITTON P, HOLTON DRW

PEPA performability modelling using UML statecharts, Proceedings of the 16th UK 

Performance Engineering Workshop (UKPEW 2000), Thomas, N and Bradley, J (eds), UKPEW Publishers, ISBN 0-9524027 X, pp19-33, 24-25 July 2000

MUYEBA KM, KEANE JA 

Extending Attribute-Oriented Induction as a Key-Preserving Data Mining Method, Proceedings of the Third European Conference on Principles of Data Mining and Knowledge Discovery (PKDD'99), JM  Zytkow, J Rauch, (eds), Lecture Notes In Artificial Intelligence, Springer-Verlag, Vol 1704, pp448-455, 1999, ISBN: 3-540-66490-4
MUYEBA KM, KEANE JA 

Interestingness in Attribute-Oriented Induction (AOI): Multiple-level Rule Generation, Proceedings of the Fourth European Conference on Principles of Data Mining and Knowledge Discovery PKDD'2000), Lecture Notes in Artificial Intelligence, Springer-Verlag, Lyon, France, Vol 1910, pp542-549, 2000, ISBN:3-540-41066-X
MUYEBA KM, KEANE JA 

A Concurrent Approach to the Key-Preserving Attribute-Oriented Induction Method, Proceedings of the Fourth Pacific-Asia  Conference on Knowledge Discovery and Data Mining (PAKDD'2000), T Terano, H Liu, ALP Chen (eds), Lecture Notes In Artificial Intelligence, Springer-Verlag,Vol 1805, pp306-316, 2000, ISBN: 3-540-67382-2

MUYEBA KM, KEANE JA 

Distributed Data Mining: An Attribute-Oriented Key-Preserving Method, Proceedings of Data Mining and Knowledge Discovery: Theory, Tools and Technology II, BV Dasarathy (ed), International Society for Optical Engineering, Vol. 4057, pp163-172, 2000, ISBN:0-8194-3683-6

RIGAS D, HOPWOOD D, MEMERY, D

Communicating Spatial Information via a Multimedia Interface, IEEE Proceedings of the 25th Euromicro -1999 Conference, pp398-405, Sept. 1999

RIGAS D, MEMERY D, HOPWOOD D, RODRIQUES MA

Using Non-Speech Sound to Communicate Information in User Interfaces, AI'2000, Hamza, MH (ed), IASTED/ACTA Press, ISBN 0-88986-280-X, Innsbruck, Austria, On line CD-ROM, Feb. 2000

RIGAS D, MEMERY D, HOPWOOD D, RODRIQUES MA

Empirically Derived Issues in Auditory Information Processing for Mobile Telephony, in IEEE International Conference on Information Technology: Coding and Computing, IEEE Computer Society, ITCC -  2000, Las Vegas, USA, pp462-469, March 2000
RIGAS D, ALTY JL

An Empirical Investigation in Using Rising Pitch as a Communication Metaphor in User Interfaces. IEEE Proceedings of the 26th Euromicro - 2000, IEEE Computer Society, pp322-331, 2000

RODRIQUES MA, LIU Y, BOTTACI L, RIGAS D

Learning and Diagnosis in Manufacturing Processes Through an Executable Bayesian Network, ACM Industrial Engineering Applications of Artificial Intelligence and Expert Systems, IEA/AIE - 2000, USA, 2000  

WANG W, JONES P, PARTRIDGE D

Identification of Feature-Salience.  The IEEE-INNS-ENNS, International Joint conference on Neural Networks (IJCNN'2000), 0-7695-0619-4/002000 IEEE, Como, Italy, July

WANG W, PARTRIDGE D

Multiversion systems of neural networks and decision trees. Pittsburgh, USA, May 15-17, IASTED NN'2000, pp13-19, 2000

WANG W, PARTRIDGE  D

Diversity between neural computing and induction of decision trees for building multi-classifier systems. International Workshop on Multiple Classifier Systems, pp293-300, Italy, June 21-23, 2000

WU B, LAI LM, HOLTON DRW

Towards a mechanised software development method, Proceedings of The Fifth International Workshop on Formal Methods for Industrial Critical Systems, Berlin, ISSN 1435-2702, April 3-4, 2000

