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InBCT 3.3 SERAMON - Adaptive Service Aggregation in IP Mobile Networks

Alexandru Murgu (coordinator)

1. Objectives of InBCT project vs. realisation (2002/2003)
Project SERAMON started after few rounds of recruiting people (in which some decided not to join the research due to various reasons). A literature review of the relevant background material related to the fundamental technological and modeling aspects of the project has been done (few items are still under work). An white paper (working report) has been produced and it could be omologated as official document/product of the project.

A series of technical presentations/discussions organized as research seminar has started from the middle of October 2002. The project development ideas are analyzed and the action  plans are established incrementally. New research outputs for the project is planned for the year 2003. Few more people (1-2 persons) are needed in the project for developing a graphical user interface type of control panel for the outer connection of the software platform with the inner kernel of functions and operations that are partially implemented and the new research findings are to be implemented in 2003. This matter of increasing the work group is subject to financial and strategic considerations in the InBCT initiative.

The plans for 2003 are the continuation at full rate of the implementation of the technical ideas that are derived in the presentation/discussion seminars. A series of experimental and simulation scenarios for assessing the value of these ideas for a new understanding of project premises is planned to start at the beginning of February 2003. 

 During the year 2003, some form of dissemination of the scientific aspects of the SERAMON project is desired (report, public presentations, conference talks, papers). This matter is subject to the approval related to confidentiality agreements and the opportunities of local cooperation.

2. Cooperation with companies (2002/2003)
Prospective discussions for cooperation were started during the meetings on April, September and October 2002 that were organized by the InBCT consortium. The companies that were present in these discussions are Nokia, Sonera and TietoEnator. The opportunities for further development of a cooperation project are to be evaluated according to the interest of these partners in getting the academic type of know-how resulting from the project. 

As for the year 2003, it is desired that some formal agreement will be reached with one of these companies in order to benefit from an enlarged support (both technical and financial) in order to make the project a truly standing initiative in the research portfolio of the InBCT consortium.

All other interested parts or partner/complementary projects are welcomed/invited to sign or share in/to the results in relation with the present project.

3. Most important results (2002/2003)
The focus of the project development in 2002 was on the formal encoding as mathematical and computational  models of the following issues:

SYMBOL 183 \f "Symbol" \s 10 \h
Quality of Service mechanism for IP services (defining the generic IP service-user dual concept);

SYMBOL 183 \f "Symbol" \s 10 \h
IP service sequencing in a temporal switching mechanism as TDD based on quality of service (QoS) descriptors in edge/core media servers for optimum performance and reliability. This mathematical model is currently drawing towards closing and the experimental assessment is to start in the beginning of February 2003.

SYMBOL 183 \f "Symbol" \s 10 \h
QoS provisioning based on multiprotocol label switching (MPLS) streaming and integrated/differentiated services granularity of traffic subject to service level agreements (SLAs). The main concern is the streaming latency/throughput.

For 2003, the following issues are to be focused on:

SYMBOL 183 \f "Symbol" \s 10 \h
IP streaming of differentiated service into dedicated aggregated classes.

SYMBOL 183 \f "Symbol" \s 10 \h
Service encapsulation for QoS class translation.

SYMBOL 183 \f "Symbol" \s 10 \h
Long term service pattern/class estimation.

SYMBOL 183 \f "Symbol" \s 10 \h
Service aggregation of mobile user populations.

4. Results the companies can use
Subject to cooperation and confidentiality agreements. The theoretical, computational and mathematical models developed in section 3 are of general/generic character which can be retranslated accordingly into any specific format or context that is important for a company looking for practical matter such as the exploitation of these models into practical and purposeful prototyping.

5. Degrees and papers (2002/2003)
Subject to approval by the faculty council or Agora Center linkage with the Department of Mathematical Information Technology, this issue is considered very important for building a local basis of knowledge/expertise in order to deeply motivate the work of the young people involved in the project. 

Due to the specific hierarchy of leadership and the financial conditionings, a decision concerning how to delegate the responsibility for the project output qualification/enrolment is expected. For the time being, the project output is accumulated into a white paper compilation which can be redesigned as MSc theses or any other form of information dissemination which is considered reasonable for the interests of InBCT consortium.

6. Publications
In 2002 or previously, the coordinator was working on the significant background concepts which are important for the project. The following papers which are relevant for the mathematical and conceptual development of the project were published:

SYMBOL 183 \f "Symbol" \s 10 \h
A. Murgu, “Fuzzy Aggregation of Input-Output Service Level Dynamics in Multimedia Networks”, in Advances in Computer Cybernetics, Vol. XI, G.E. Lasker (ed.), pp. 54-62, 2002.

SYMBOL 183 \f "Symbol" \s 10 \h
A. Murgu, "Information Conditioning Adaptation for Maximum Likelihood Mean Lear-ning", in "Learning and Adaptation in Stochastic and Statistical Systems", A. Murgu, G.E. Lasker (eds.), IIAS, 2002 (to appear).

SYMBOL 183 \f "Symbol" \s 10 \h
A. Murgu, “Multicalls Service Dynamics Replication Using Evolutionary Selection Games”, in Proc. of 10th Intern. Symp. on Dynamic Games, ISDG-2002, St. Petersburg, Russia (to appear).

SYMBOL 183 \f "Symbol" \s 10 \h
A. Murgu, “Kalman Filtering of Mixture Systems with Interval Dynamics”, in "Adaptive, Cooperative and Competitive Processes in System Modeling, Design and Analysis", A. Murgu, G.E. Lasker (eds.), IIAS, 2001, pp. 28-36.

SYMBOL 183 \f "Symbol" \s 10 \h
A. Murgu, “Fuzzy Successive Averaging method in Multistage Optimization Systems”, in Proceedings of International Joint Conference on Neural Networks, IJCNN-2001, July 15-19, 2001, Washington, D.C., USA, pp. 2206-2211.

SYMBOL 183 \f "Symbol" \s 10 \h
A. Murgu, “Minimum Cross Entropy Control in Stochastic Switching Systems”, in Proceedings of IEEE International Symposium on Information Theory, ISIT-2001, June 24-29, 2001, Washington, D.C., USA, pp. 205.

SYMBOL 183 \f "Symbol" \s 10 \h
A. Murgu, “Switching Envelope for Statistical Aggregation of Traffic Flow Batches”, in Proceedings of Ninth International Symposium on Dynamics Games and Applications, ISDG-2000, Adelaide, Australia, December 18 - 21, 2000, pp. 375-383.

SYMBOL 183 \f "Symbol" \s 10 \h
A. Murgu, O.Yu. Gorokhov, I.V. Semoushin, "Input-Output Statistical Inference for Switching Processes", in Scientific Advances, Vol. 2, No. 9, Ulyanovsk State University, Russia, 2000, pp. 101-113

7. International connections
The potentially relevant international connections to this project were kept in the background as private relations/discussions of the coordinator with various people and their associated institutions. Subject to an agreement between the faculty council and Agora Center linkage with the Department of Mathematical Information Technology, these international connections could become fully fledged, provided that an interest is expressed by the leadership and no conflicts of interests will arise from such linkages. The potential candidates for relevant connections include:

SYMBOL 183 \f "Symbol" \s 10 \h
Dr. I. Brusakova,  St. Petersburg Electrotechnical University, Russia

SYMBOL 183 \f "Symbol" \s 10 \h
Dr. Y.V. Chebrakov, St. Petersburg Technical University, Russia

SYMBOL 183 \f "Symbol" \s 10 \h
Prof. C.A. Marinov, Polytechnic University of Bucharest, Romania

SYMBOL 183 \f "Symbol" \s 10 \h
Prof. B. Calvert, University of Auckland, New Zealand 

SYMBOL 183 \f "Symbol" \s 10 \h
Dr. V.N. Romanov, North-West  Polytechnic  Institute, St. Petersburg, Russia

SYMBOL 183 \f "Symbol" \s 10 \h
Prof. I.V. Semoushin, Ulyanovsk State University, Russia

SYMBOL 183 \f "Symbol" \s 10 \h
Prof. B. Nick Rossiter, Northumbria University, Newcastle upon Tyne, U.K.

SYMBOL 183 \f "Symbol" \s 10 \h
Prof. Ladislav Lukas, University of Western Bohemia, Pilsen, Czech Republic

SYMBOL 183 \f "Symbol" \s 10 \h
Prof. Mihaela Ulieru, University of Calgary, Canada

SYMBOL 183 \f "Symbol" \s 10 \h
Prof. Boris S. Verkhovsky, New Jersey Institute of Technology, Newark, USA

8. Connections with other projects (2002/2003)

Subject to approval by the Agora Center linkage with the Department of Mathematical Information Technology and to expression of interest in cooperation/sharing the technical or scientific expertise. This issue is considered very important for building a local basis of connections in order to deeply motivate the team work of the young people involved in similar or complementary projects.

9. How the project is connected to the wholeness of institution/group

SYMBOL 183 \f "Symbol" \s 10 \h
sharing the technical expertise and building a free-flow information pattern among the interested partners.

SYMBOL 183 \f "Symbol" \s 10 \h
considering some extensions of this project findings to hardware implementation (this complement and match the interests on hardware engineering initiatives in the MIT department).

SYMBOL 183 \f "Symbol" \s 10 \h
building a basis for joint partnership in similar projects where the research/development costs could be more evenly distributed among the groups.

SYMBOL 183 \f "Symbol" \s 10 \h
organizing events where the main purpose is to advertise the activity taking place in various projects toward sharing the team work and leadership experience.
10. Feedback on organising the project
The feedback in developing the project is coming mainly via international contacts on an informal basis where the technical ideas were discussed besides the symposia which were organized or chaired by the coordinator. Very little and consistent feedback was available or possible to grow during the time based on contacts in Finland. These contacts were established only with the intention of disseminating the information about the activity in similar projects. A more substantial contribution to the growth of the scientific background of the ideas involved is needed when looking for developing new contacts.

11. Financing in 2003
Subject to the approval of the new financial resources, more people are needed in the project. The objective is to stabilize a team of 2-3 people who can dedicate a reasonable time at a reasonable rate of work to the objectives of the project enumerated in section 3. The InBCT consortium is the only factor which can decide about the rate of growth of such team and the  corresponding level of coverage with financial/technical resources which are needed in the project. In order to speed up the project development and to relax the financial conditioning, some earlier designed software items are to be reused at the minimum expense for the overall budget of the project. 

