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Investigation of mechanisms for routing in mobile ad hoc Networks

Bakht, Humayun 
Email: cmshbakh@livjm.ac.uk
Abstract

Mobile ad hoc networks are the short term temporary networks of mobile nodes connecting each other without the intervention of any fixed infrastructure. Absence of fixed infrastructure poses number of different challenges to this area. Typical challenges include security, bandwidth constraints, hidden terminal problem and routing. Routing is an unresolved issue. Much effort is going on to invent a routing mechanism for these types of networking. We present mobile ad hoc on demand data delivery protocol as a routing solution for mobile ad hoc networks. In this talk, I will present a general overview of ad hoc networks, routing in this type of networks and a brief description about mobile ad hoc on demand data delivery protocol.
Augmenting Navigation for the Visually Impaired

Hulya Francis

Email: cmshfran@livjm.ac.uk
Abstract
This research study is focused on addressing reliability issues in conventional navigation assistive technology for visually challenged people. The study will contribute to current research and development in the field of autonomic technology by creating a generic framework based on autonomic concepts that is designed to underpin the planning of a reliable navigation system. The self-managing software system is designed to improve acceptance and adoption by visually challenged people by providing a reliable system for navigation and therefore will improve trust in advanced assistive technology of this type amongst this important user group. The designed framework will lead to a prototype of a self-managing navigation system being developed, for guiding visually challenged users inside a building, to test the efficacy and effectiveness of autonomic design concepts in providing reliability and improving trust between visually challenged human user and the machine-driven system.

Can Human Interaction make the Computer more effective?

William A Janvier

Email: CMPWJANV@livjm.ac.uk
Abstract

Human interaction is mainly achieved by the use of body-language where each person in the interchange automatically observes, albeit subliminally, the body-language that is generated by other people in the interaction. Research has shown that some 60% of this communication is visual, 30% haptic and the balance via the other senses (Cotton, 1995; Ghaoui & Janvier, 2004a; Pease, 1997).

The eye is said to be the mirror to the sole, eye-gaze, eye-focus, eye-movement, pupil size all output messages to others (Catania, 1992; Cotton, 1995). The trained observer can consciously note these and use the information gained to interact using Neuro-linguistic programming language (Craft, 2001; William A. Janvier & Ghaoui, 2003b; Sadowski & Stanney, 1999; Slater et al., 1994) and create more effective communication and understanding by using the correct communication preference verbal responses.

In addition each individual exhibits a primary personality type with the introvert using secondary or lower Jungian functions as considered relevant to the real-world. Once again the trained counselor can consciously note this, and with skill understand the primary function type, and react accordingly to enhance communication and understanding.

Advertising uses subliminal imagery (Catania, 1992; Ghaoui & Janvier, 2004a), including textual messaging, to increase its impact on potential customers. In short all of the above can be used in the commercial world to increase a potential customer’s understanding and desire for a product.

WISDeM’s evaluation has significantly indicated that using these in Human-Computer Interaction does indeed improve memory retention by some 15% (p=.0001) (William A Janvier & Ghaoui, 2004b).
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A Scenario of Mobile Communications in Hazardous Situations and Physical Disasters

Mr Alexander Soulahakis
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Abstract
The scope of the research is an alternative to GSM Mobile Communications which considers using mobile phones in hazardous situations, where no GSM network coverage is available. The main objective is to establish a reliable network, by using 802.11 technology, and investigate the network conditions through different scenarios. GSM devices will be able to communicate when no signal is available by using 802.11 technologies. The basic model for Ad hoc communications will be presented and first theoretical results will be evaluated in order to achieve a stable and reliable behaviour between 802.11 ad hoc nodes in the network.

 The vision of the project will enable to people to communicate through the mobile phones in areas that suffer a physical disaster like fire or flood or any other hazardous situation.  A scenario will be investigated that will consider buildings that have damaged GSM antennas. For example a situation might be a partial failure of the wired GSM network. In this instance our aim is to provide communication for mobile users when GSM network is unavailable. 

Communications between GSM phones, using 802.11 technology has several stages and involves many fields of study. Most important in this project is to establish 802.11 communication between hosts. A challenge in the implementation is to choose appropriate traffic between the host, and appropriate methods for fast transmission delivery. After establishing a reliable network an 802,11 to GSM connection will be discussed in order to find a solution for forwarding messages. 

In this paper we will focus on current implementations and of evaluation of result to date.

Adaptive routing and topologies creation for wireless sensor networks in a building

Kashif Kifayat

Email: cmpkkifa@livjm.ac.uk
Abstract 

 Wireless Sensor Network, have a wide range of applications that can be categorized as indoor and outdoor applications.  Each application has its own problems, like power efficient routing, topology discovery, data recovery and security. In this paper we are focusing on wireless sensor network topology discovery and routing in a building which is a part of indoor applications. We have proposed possible topology discovery models, a routing algorithm, and a data recovery method using in a building to improve the efficiency of wireless sensor network.

Intrusion detection system (IDS) for ubiquitous computing

Bo Zhou

Email: cmpbzhou@livjm.ac.uk
Abstract

Intrusions in network security are defined as any malicious activities that could compromise the integrity, confidentiality, or availability of networks or information sources. Intrusion detection systems (IDSs) are kind of tools to detect and make alarms against such intrusions. Unlike the firewalls which are designed to prevent the occurrence of intrusions, IDSs only work after the intrusions have occurred or even succeeded. That is why IDSs are thought as the second line of defence. The main advantage of IDSs over firewalls is that IDSs can detect not only the attacks launched outside a network, but also inside attacks.

With the emergence and flying development of wireless networks, the notion of “Ubiquitous Computing” introduced by Mark Weiser has received increasing attention. In the near future, computing is becoming ubiquitous. Tiny embedded computers with the abilities of computing and communications will be almost everywhere for the purpose of sensing, control and information display. Security, as an inevitable and critical issue, must be solved before the ubiquitous computing becomes practical. 

Traditional IDSs, which were originally developed for wired networks, are not suitable for ubiquitous computing due to its unique characteristics and inherent vulnerabilities. This insufficiency directly compromises the effectiveness and efficiency of IDSs. For example, with the concept of ubiquitous computing, we believe that there must be lots of devices with tiny sizes in order to achieve unaware deployment. Inevitably they will have limited energy supply and storage space. An apparent issue is about how to implement an IDS in such an environment in a cost-effective way. Another key aspect is related to the system architecture. Existing monolithic IDSs are difficult to be applied directly because of the network nodes’ capacity constrains. Meanwhile, the ad-hoc characteristic (flexibility in system architecture) of ubiquitous computing makes hierarchical network-based IDSs facing problems as well. 

The aims of this project are to design and implement a novel IDS model, which is suitable for ubiquitous computing environments. This IDS will try to minimise the use of devices or network nodes with limited resources for intrusion detection while keeping high efficiency with appropriate system architecture and strategy. Techniques such as mobile agents and trust management will be utilised for their development.

System Controller in Autonomic System with EBDI Model 

Ali Obied    

Email: CMPAOBIE@livjm.ac.uk
Abstract
This paper presents a novel approach to building deliberative regulator for autonomic computing, which is based on a proposed Extend Beliefs, Desires and Intentions model. The latter is extended with a Partially Observable Markov Decision Processes (POMDP) approach to providing an uncertainty utility as such autonomic system cannot be determined with complete certainty. 

This paper will provide a brief overview of the motivation for the work, followed by a state of the art in control-based approaches for self-adaptive systems. This will be followed by a detailed description of the the theoretical basis for the proposed model, which will be illustrated with a practical example. 

SEMANTIC CLUSTERING ARCHITECTURE FOR ROUTING IN WIRELESS SENSOR NETWORKS

Faycal Bouhafs

Email: CMPFBOUH@livjm.ac.uk
Abstract

Sensor networks are a promising technology for applications ranging from environmental monitoring to industrial asset management. This type of networks is expected to change our life in many ways, in schools, hospitals, houses, and many other places. In health, for example, sensor networks may be used to monitor the patient health state, by deploying many small sensor nodes in different parts of his body. Researchers, riding on   advances in micro-electro-mechanical systems technology, expect that this kind of networks will become smaller, cheaper and thus deployed in large number. 

However, despite these advances   wireless communication will continue to dominate the energy consumption of embedded networked systems for the foreseeable future, and thus, there is a real need to design communication techniques that could minimize the amount and range of communication as much as possible, in order to prolong the life time of the sensor network. 

Designing a routing protocol is one of most challenging task in wireless sensor networks. Existing routing protocols in wireless sensor networks could be classified into two main categories:  hierarchical clustering routing, and data centric routing. The issues that need further work are related to these categories: 

· In hierarchical clustering routing protocols, the cluster formation is based generally on sensor’s proximity to the cluster head without taking in consideration the nature of sensed data which may lead to inefficient data aggregation and loosing energy. In addition, the cluster formation does not take in consideration the position of the observed event. Also we found that the intra-cluster routing between nodes inside the cluster is not well studied and flooding is the almost technique used which is not energy-efficient. Finally, the possibility of the observed event mobility is not studied in the existing hierarchical routing protocols, which is necessary in some applications, like in tracking object applications.

· In data centric protocols, despite the in-data processing between the selected sensor nodes like data aggregation and data fusion, these operations lack organization between nodes. Furthermore, the huge numbers of messages that flood the sensor network in order to find the specific nodes and establishing the paths between them and the sink consume too much energy. 

We believe that an intelligent combination of these two approaches could bring many advantages and provide a new generation of routing protocols for sensor networks. Our challenge is to design new semantic routing mechanism that take the advantage of hierarchical routing approach that build a cluster around the observed event queried by the sink.  

A Proposal for Middleware in wireless Sensor Networks

Huma Javed 

Email: CMPHJAVE@livjm.ac.uk
Abstract

There is a need for a general middleware Architecture in wireless sensor networks which could work equally well with or with out fixed infrastructure support with minimum hardware and software requirements. We are introducing a new approach by combining the capabilities of the larger network systems and Wireless Sensor Network (WSN) through a logical, decentralised, ad-hoc and reflective middleware. This will enhance the capabilities of the WSN in a transparent way.  The middleware will keep the optimal performance of the system by dynamically distributing processing power between more capable nodes with in the network. It will prolong the life of the network and also ensure that the data provided by the sensors will be available for a longer period of time.

The Concept of Environment And Its Application to Adaptive Software Development
Henry Forsyth

Email: H.L.Forsyth1@livjm.ac.uk
ABSTRACT

The new paradigm begins by assuming that part of the world isn’t under our control, and that vigilance is necessary [Laddaga 1999]. The new paradigm also requires that we acknowledge that constraints and requirements change also. Software must adapt to that kind of change as well. It is easier to make a program that recovers from errors than it is to make a program that goes to great lengths to avoid making any errors. 

The complexity of the real world means that using traditional software development techniques will result in increasing unwieldy and brittle software if we follow the current method of trying to tightly define our requirements from the outset.

Future software development will increasingly require software to adapt with its operating environment in order to operate robustly and dependably. The key features of this software will be its ability to:-

· Be aware of its environment

· Monitor its relationship with the environment

· Adapt its behaviour as necessary in order to operate robustly

In order for adaptive software to be successfully developed it will be vital to be able the model the external environment in which the software operates. To develop robust dependable software systems will require the ability to adapt to an unknown complex environment. 

However one of the main difficulties is defining what is contained in the environment of a system. This begins from the concept that the environment is “everything that is not the system” though to more manageable environments including “substantial” environments.

This research is seeking to define the type of environment modelling required for adaptive systems to survive and improve performance in hostile environments.  

HIGH ORDER NEURAL NETWORK FOR FINANCIAL TIME SERIES PREDICTION

Rozaida Ghazali

Email: CMPRGHAZ@livjm.ac.uk
ABSTRACT

Multilayer neural networks have been successfully applied to financial time series forecasting. However, the training speeds for these networks are very slow due the use of the backpropagation learning algorithm which propagates the error back to the network. In this research, a Higher-order neural network with no hidden layers is applied to the forecasting of stock price changes on IBM daily trading. The data is divided into three parts, which are training, validation and out of sample data. To overcome the disadvantages of original backpropagation, resilient backpropagation learning algorithm which performs an adaptation of weights update-values according to the behaviour of the error function is used. Results from both Multilayer neural network and Higher-order neural network are compared. The experiment results show that this approach performs better than Multilayer neural network model in the criterion of fast convergence and brings in more returns in the IBM daily trading.

Self-Regenerative Middleware Service for Cross-Standard
 Grid Services Activation

Mengjie Yu

Email: cmsmyu@livjm.ac.uk
Abstract

In the recent years, Service-Oriented Architecture (SOA) has being promoted as the next generation of software architecture, promising to support developers and end-users to build more efficient and flexible ubiquitous systems from various published ubiquitous software components and/or software services available via grid computing infrastructure. In such a model, applications are composed or assembled from various networked available service components and activated on-demand. Although SOA advocates the use of the web service technology including various standards: SOAP, WSDL, UDDI, there are still many existing software components supported by other distributed object-oriented and/or message-oriented programming models for instance: Java RMI, CORBA, JMS etc. Such a concern has been addressed by various middleware solutions and software frameworks such as the Microsoft .NET, WSIF (parts of OGSA architecture from IBM) by providing APIs for cross-standard service invocation and/or standard message encodings. However, such solutions are often hindered by the rate of middleware solution development to cater for new emerging standards and their interoperation with legacy services. This work focuses on the cross-standard service invocation concern to support runtime distributed software self-healing. It presents an application of a developed self-regenerative programming model, which addresses the automotive software generation of the necessary adapter code (in format of objects) to provide runtime invocation of cross-standards software components. These runtime generated adapter objects have been individually bound with the specific programming knowledge of destination components. They are used to facilitate the low-level programming interface integration without reconfiguration ubiquitous components to bind/deploy with a generic framework for interaction. Those self-regenerative adapters are implemented basing on generative programming principal. An ontology model, separated from distributed object model details, is also used here to govern/indicate the on-demand adapters generation across-standards. The designed generic adaptation procedure/mechanism use of a set of interfaces and abstract classes supports our generation processes by hiding away the details of dynamic loading and binding with required sub components and separating concerns from the systems. As a need, our approach renders more flexible ability to accommodate any legacy and emerging service. This self-regenerative approach also arises many interesting properties for fault and/or security tolerant systems design via enabling a variety of design models to co-exist and interoperate.

Neptune: A Self-Generative Introspective Language for Autonomic System Design

Philip Miseldine

Email: cmppmise@livjm.ac.uk
Abstract

Over the years, networked computer systems have become an integral part of our lives to such an extent that we are now completely dependent on the technology. More than ever, software systems are now required to be highly reliable, robust and accessible, however the situation is exacerbated by the rapid evolution of hardware and software technology and customers’ requirements. Conventional computer science and software engineering model are now ineffective to deal with the software dynamics, complexity and variability promoted in these architectures. This led to a body of research into biologically and inspired models, and the mimicking of biological models. The principles of naturally evolved protective and recuperative systems are similar to the ones required by computer science for distributed system design. Such research has yielded autonomic computing. Autonomic computing covers a wide range of software technologies that collectively enable systems to adjust themselves in much the same way that our autonomic nervous system regulates and protects our body.

Whilst current research has concentrated on providing self-managing autonomic behaviour through static rule and goal orientated approaches that respond to operational triggers, the system itself has little knowledge of its own execution and composition at runtime. In paradigms where this knowledge exists, (such as in generative software) the autonomic features of the system are defined at a higher level than is suitable for runtime reasoning and adaptation of governance. So far a plethora of description languages have been proposed to describe autonomic systems requirements, architectures, resources, and process models. However, there have been no notable programming models or associated languages that have been proposed for both design and runtime regeneration of autonomic software. 

This presentation will highlight the author’s research for the specification, design and development of a runtime introspective programming language, Neptune. Rather than expressing autonomic policy through non-descriptive rules, the Neptune programming language exposes policies and governance behaviour as compiled objects that can be inspected, modified, and executed at runtime. By products of this research will be highlighted, including the extendible Concept Aided Situation-Prediction-Action (CA-SPA) methodology for policy definition, and the Cloud framework that host Neptune objects in an autonomic grid framework.

In parallel with the capability of Neptune to express autonomic rules, Neptune has been successfully applied to expressing breast cancer diagnostic decision models as part of an EPSRC funded project.
A Gateway for the Utilisation of Networked Devices in Ubiquitous Computing

Arshad, Muhammad 

Email: CMPMARSH@livjm.ac.uk
Abstract

There are a range of digital devices and the current trend is moving us closer to an increasingly interconnected world. Currently device usage is location dependent, for example when you are in your home environment and your PDA, which contains MP3s, resides in your work environment there is no mechanism to enable you to use the functionality it provides. You should be able to use these devices irrespective of where you or your device resides. The challenge is to create a gateway that will enable users to seamlessly integrate their devices.  Before such a gateway can be developed a number of issues need to be addressed. For example the gateway needs to provide Quality of Service (QoS); device presence management and secure connectivity in ad-hoc and structured networks.

In this paper we discuss these issues in detail and describe our theoretical implementation of this gateway.  

Quality of Service (QoS) Management for 

Mobile Sinks Wireless Sensor Networks

Shih-Hao Chang (Henry)

Email: CMPSCHA2@livjm.ac.uk
Abstract

With the advances in Micro Electro-Mechanical Systems (MEMS) Technologies, wireless sensor networks (WSN) have enabled the development of tiny battery-drive sensors for a wide range of application domains. Sensor networks typically consist of a large number of nodes deployed in the wide environment being controlled. They also need to provide self-organization, environment sensing and distributed processing.
Our challenge is how to effectively coordinate mobile sinks with large distributed sensors and transmit data over dynamic networks. In our system, network traffic should be dynamic or unpredictable. Unpredictable delays will affect the execution of tasks dependent on these messages; the unpredictable delays are caused by network congestion, unreliable communication; power loses of sensor node, and data collision.
Mobile sinks wireless sensor networks is a new type of routing method that allows users carry less power constraint Base Station to achieve near real-time gather information from a geographic area. We proposed a novel method which called EQEN that could provide good Quality of Service (QoS) and energy efficiency routing to support dynamic, wild field environment. Extensive simulations are conducted to evaluate the scheme. The result show the proposed mechanism that can provide better QoS maintaining issues and energy efficiency with other mobile sink sensor networks.

Weakness and Developments in Security Over Third Generation (UMTS) Mobile Networks

Muhammad Jasim Saeed

Email: CMPJSAEE@livjm.ac.uk
Abstract
In the last few years there has been an explosion in demand for security measures motivated by the ever increasing use of mobile and wireless networks and emergence of new services such as e-commerce. UMTS (3G)-systems play a key role in this network evolution and thus the interest in the security level supported in the new emerging mobile environment has increased many folds.

The mobile networks of 1st and 2nd generations were primarily dedicated to voice transmission, not enabling efficient data communication. As the mobile data volume grew rapidly worldwide, after GSM (Global System for Mobile Communication) introduction the mobile network designers concentrated on data transfer issues in the mobile networks. Generation 2.5G enables data communication by GPRS (General Packet Radio Service) extension of GSM. The security issues addressed for 2G and 2.5G are very much related to the voice communication and data through GPRS. While 3G, represented by UMTS (Universal Mobile Telecommunication System) is in itself a high-speed, truly mobile data network, supporting mobile Internet users. The driving force behind the security related solutions over UMTS have proved to be the secure transmission of voice, multimedia content and Internet over wireless mobile devices.

This project aims to discuss on the security requirements imposed by the different types of traffic and different users/services involved (mobile users, serving network and service providers). The security architecture, which comprises all the security mechanisms that are projected for the Universal Mobile Telecommunication System (UMTS) network, is analyzed. Critical points in the 3G-security architecture that may cause network and service vulnerability are identified and discussed. Furthermore, discussion on solution proposed for the enhancement of the 3G-security architecture and the provision of advanced security services to end-user data traffic within and outside the UMTS core network are discussed.

A proposed Wireless Backbone System
Nikolaos Alexiou

Email: CMPNALEX@livjm.ac.uk
Abstract

People increasingly use handheld devices and mobile phones for interconnecting and sharing resources. Under a different view of the today’s technologies approaches we propose a concept in automation, based on small/medium range wireless backbone design with the aim firstly to maximize the sharing of resources in a network by providing access to information such as audio and data from different digital resources located in a workspace, secondly to create a fully automated remote controlled space as for fulfilling the arising necessity of a wireless automated modern house or a wireless remote controlled industry and finally to interconnect persons and objects in a WPAN & WLAN level in order to fuel the human necessity for communication and shared resources in partially limited to wireless workspaces. The distinction on this notion is the establishment of a wireless remote workspace under a unified and flexible middleware backbone by using multiple radio systems.

As an idea, a wireless fully independent backbone awakens many negative issues on security, routing, interoperability and in QoS, but on different point of view which is, the today’s technologies implementation status, like IEEE 802.11x, IEEE 802.16x and IEEE 802.15.x, the results of the use ness are excellent in common life usage. Therefore merging those technologies to unify the radio frequencies under a middleware for the idea of a unified wireless backbone, orienting the scope of the wireless networking, and fulfils the long expected interconnection in a workspace under one backbone. As seen in the above the possibilities of those technologies go more further than actually used today therefore the utilization of those technologies jointly can be proved a great opportunity to overcome the so called gaps of the ultimate networking scheme.
         Over the past months the research has been focused on developing a middleware platform for Bluetooth Radio Systems. The aim of the specific research was to resolve the routing procedures required for the backbone middleware. After a series of experimental actions and a simulation program for routing in Ad Hoc networks, the research concluded that Bluetooth technologies will lead the experiments for short range communications due to its flexible nature and short range and that the routing protocol to be used for this Ad Hoc will be custom as the existing protocol does not cover the necessitate of the proposed Wireless Backbone. One of the following actions to be taken for the project will be the construction of a ‘light’ middleware platform for PDA to complete the base of the project, under .Net. Another key feature of the project which should be completed in 3-4 months time will be the experiments of the message routing of the Nodes of the Backbone and the interaction between them. Finally the expected outcome of those experiments and key actions will be to publish the results and move forward to the completion of the project.

Designing a framework for service and application provisioning in 4G networks

Yousef Abuseta
Email: CMPYABUS@livjm.ac.uk
Abstract 

Despite the very recent release of the 3G systems, working toward the next generation has already started and many visions have been proposed. In fact, there is still time to go since the target of 4G is 2010.

The 4G mobile communication systems will be consisting of many different wireless networks with different technologies and access methods applied. In other words, 4G networks will form seamlessly an integrated network environment in which the different existing networks, such as wireless LANs, cellular systems, LANs and personal area networks should effectively cooperate to keep the user connected and served by their very different services regardless of its location. In fact, 4G is adopting the slogan” anytime and anywhere services”.  However, this kind of integration has been faced by a great deal of challenges that have to be addressed and overcome in order to make such a system work efficiently and properly as desired. One of the major challenges and primary goals of 4G networks is how to create and provide the services and applications which is going to be the main objective of this research. In particular, in my research I am intending to develop and design a unified framework for the applications and services of 4G networks. Since in 4G networks many different networks will take part and get involved, this framework has to be carefully designed to meet the different requirements of each network. Openness, generic access (general interfaces) and extendibility are the primary issues one should take into account when designing such a framework for such a network.   

The role of Computer Aided Software Engineering in Geographical Information System creation

Vicky Craig

Email: CMSVCRAI@livjm.ac.uk
Abstract

“Numerous GIS projects begin with high expectations, plans and schedules, but how many are actually completed on time, within budget and actually end with a final product that matches expectations?” (Summerville, 1998).  Recent research has indicated that project success rates have increased to 34%, being a 100% increase rate of project success since earlier investigations in 1994 (Mag.COM, 2004). Until recently, most organisations have used ‘objectivist’ methods for GIS development; the main focus is to deal with defined problem situations i.e. object oriented methods.  Very few organisations are currently using ‘subjectivist’ development methods, which incorporate ill-defined problem situations, where the problem situation is analyzed before any design or implementation takes place.  Such a shortage of using these methods may be due to organisations currently having little knowledge of the existence of such methods, or that employers are unwilling to train employees to use new approaches for GIS development, due to expense or time constraints.  The existing problem is therefore that GIS systems are not functioning too well due to GIS systems either being poorly planned, or no planning is taking place before any implementation of the intended system. 

The principal focus of this research programme is to investigate the appropriateness of a generic Computer-Aided Software Engineering (CASE) tool for deriving a Geographical Information Systems (GIS) based on Soft Systems Methodology (SSM) for testing its efficiency, effectiveness and efficacy.   The research within GIS and SSM fields will be used to assist with the development of an Information System (IS) or GIS, stating the required data or information for different purposes.  The intended CASE tool (Geographical Intelligent System of systeMic methOds – GISMO) will be developed for a wide spectrum of industries and users of different expertise by providing an automated tool that simplifies and speeds up the development process, created using various GeoMedia resources at the Merseyside Regional Research Laboratory (MMRL), at Liverpool John Moores University.

Mobile Ad-Hoc Network (MANET)

Sudath Indrasinghe 

Email: CMPMINDR@livjm.ac.uk
Abstract 

Mobile Ad Hoc Networks are collections of mobile nodes dynamically establishing short lived networks in the absence of fixed infrastructure. These mobile nodes are connected by wireless links and act as routers for all other nodes in the network. Nodes in a Mobile Ad Hoc Networks are free to move and organise themselves in a arbitrary manner. With comparison to other wireless networks Mobile Ad Hoc networks are still in their infancy and there is scope for improvements in many respects, as in the following examples:

Rapidly changing Topology: Mobility of the nodes creates a dynamic network topology. Then topology management plays a key role in the performance of a routing protocol. Because the wrong topology information can considerably reduce the capacity, increase the end-to-end-delay and routing control overhead, and increase the possibility of node failure.

Unpredictable link properties: Wireless media is fairly unpredictable and packet collision is intrinsic to wireless network. Signal propagation face difficulties such as signal fading, interference and path cancellation. 

Power limitations: Mobile devices and in many cases nodes will be battery driven and this make the power budget tight for the entire power consuming component in the device. This will affect signal processing, transceiver input/output power, CPU processing etc.

Security: Without adequate security, unauthorised access and usage may violate network performances and QoS because the physical medium of communication is inherently insecure.

Using a QoS routing protocol to carefully choose routing paths with sufficient resources may be the only way to provide sufficient resources for many applications (Videoconferencing, Voice over IP, Streaming media etc.) in wireless networks. This is more important in ad hoc networks due to frequent changes in routing topology and the need to minimize the use of the shared radio resources over multiple wireless hops.

In many situations a node wishing to find a route with certain QoS parameters (e.g. with a given maximum latency or a given available bandwidth) may not be able to find route with sufficient quality. As an example QoS routing scheme, the QoS Guided Route Discovery (QoS-GRD) allows a node to specify QoS metrics that must be satisfied by a discovered path. When a node has a pre-existing route it may either use QoS-GRD or it may try to establish a new flow along the pre-existing route.

Developing some enhancements for routing protocols like On Demand Multicast Routing Protocol can overcome existing limitations. Basically these improvements could deliver:

· Stable route selection; 

· Optimised transmission of control packets; 

· Efficient route acquisition; 

· Reliable hop-by-hop transmission;

· Routes reconstruction according to topology changes;

· Improved node movement pattern. 

To achieve the above mentioned enhancements, our survey of the existing research in the field indicates some techniques: 

· Route refresh interval to mobility patterns and speeds;

· Periodically measuring nodes transmission power samples from packets (can predict when power level will drop); 

· Selecting most stable path instead of using minimum delay path – mobility & connectivity prediction;

· Establishing and refreshing multicast routes by using Join Table. 

As well as application wise Mobile Ad Hoc Networks are well suited in situations where an infrastructure is unavailable for Conferencing, Crisis service management (Disaster Recovery etc.) and Military activities. By increasing performance of these networks better QoS could be delivered in conversational (voice), Streaming (video, audio), Interactive (Web) and Background (File transfer protocol) etc.

The objective of future studies will focus on to develop a Routing Protocol to improve the performances for delivering QoS to meet up reliable and efficient routing in MANET.
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Knowledge Extraction and Automation within the Recruitment Industry 

Guy Pilkington

Email: CMSGPILK@livjm.ac.uk
Abstract
The aim of my research is to implement a more intelligent system for the identification and selection of candidates for a given vacancy.  Contingency recruitment agencies maintain a database of candidates that they will search against to fill a particular role.  The current technology relies almost exclusively on key word searching to identify suitable candidates.

One of the challenges with identifying and ranking suitable candidates is that the traditional mechanism for conveying information about an individual, the CV, has no fixed style, format or content.  Comparison of multiple disparate documents yields mixed results and has traditionally involved using key word matching to identify a broad base of candidates, which are then narrowed down by a human decision making process.

Each candidate within a recruitment database, no matter how large, will have a unique makeup of skills and experience.  In the same way each candidate is unique, so is each vacancy an agency deals with.  Candidate rank must therefore be computed dynamically against a given vacancy.

The list of potential candidates can be significantly reduced using simple filtering techniques to eliminate people who are immediately unsuitable for a job, e.g. because of salary or location.  By filtering and ranking a list of candidates it is possible to remove a process that takes a recruiter several hours, or even days to complete.

Formalising Deliberation Techniques for Autonomously Managing Software Systems 

Martin Randles

Email: CMSMRAND@livjm.ac.uk
Abstract

The fundamental understanding of the design, execution, management and maintenance of autonomously managing software systems is the focus of this research. The provision of intelligent software agents governed and operating, as a federation of autonomous agents, in normative deliberative settings is proposed. This requires a detailed study of distributed artificial intelligence including; theories of deliberative software models. Thus providing the means and methods for the design and specification of next generation software with self-regenerative capabilities, to cope with inherent dynamics and unpredictability including; exception handling and failure recovery.

Many decision models have been postulated to encompass the desirable agent characteristics, which are the subject of current research. There are those based on goal based planning or decision theory cognitive models, such as  have been proposed, whilst others have taken norms and obligations as paramount. The problem with all these approaches is the lack of a powerful enough formalism to rigorously define and model the system. Additionally the provision of a scaleable solution is not currently available. A large system of autonomous agents produces unpredictable outcomes due to interaction. Indeed emergent behaviour could compromise existing system critical goals. Where systems solutions have been analyzed and proposed the work has only been applied to small-scale applications and it is evident that the solution is not scaleable.

A combination of formal calculi, together with knowledge representation and revision, will be brought together integrated with modal logics, such as possible worlds semantics, and augmented, where necessary, to produce a powerful and expressive formal modelling and reasoning method. This will follow a calculus of ‘actions as histories’ representation with temporal, stochastic and modal logic extensions to allow a representation of joint agent behaviour. This will be set in suitably specified architectures to permit self-organization and adaptivity through emergent concepts, together with the deliberative components. In this way simple local interacting agents can exhibit complex collective behaviour that is capable of being scaled to large decentralized systems and formally modelled and analyzed in logic based calculus. The autonomic functionality and self-generative software capabilities follow to provide robust, self: -configuring, healing, optimizing and protecting computer systems.

A Semantic Framework for Self-Adaptive Networked Appliances

Paul Fergus 

e-mail: CMPPFERG@livjm.ac.uk
Abstract

The proliferation of networked appliances and the complex functions they provide make it ever harder for a specialist, let alone an ordinary home user, to configure them to provide a given service. Using flexible middleware architectures, combined with application level services will allow for a better exploitation of these features both for the benefit of performance and simplicity. For example a TV, DVD player and radio all have output speakers and are capable of producing sound, however there is no common framework to harness this functionality. In my research I address this issue and propose a home network architecture that interconnects home appliances and their associated services using descriptive ontologies to guide the composition process itself. In this network, home appliances are interconnected using the Network Appliance Service Utilisation Framework (NASUF), which discovers and dynamically composes the services they provide and efficiently coordinates the communications between all services independent of the protocol being used. The prototype we implemented uses a home entertainment system as a case study and shows that this framework fulfils the requirements of the system design.

QoS-Aware Multimedia Communication Through Mobile Telecommunication Networks

Mohammad Zaidul Karim 

Email : cmpmkari@livjm.ac.uk
Abstract

In the past few years we have seen an explosive growth of the Internet, and the number of portable/mobile computing and communication devices such as notebook computers, mobile phones etc. While mobile devices, including notebook computers, continue to improve with respect to size, mass and capabilities, the Internet grows at even faster pace.

Growing demands for the use of mobile devices in wireless environments can be observed not only in the area of mobile computing, e.g. mobile (wireless) access to Internet through notebook computers, but also in the mobile (including cellular) telephony. There is no doubt that the market for mobile communications and computing, including satellite communications, is going to outgrow that for the conventional (fixed) communications and computing.

The trend of merging the Internet and the telecommunication networks into a unified multimedia network is visible both in the Internet community and in the telecommunication industry. Recent initiatives to add mobility to the Internet, and packet data services to the third generation (3G) cellular systems, are being considered by the providers of mobile services as possible candidate technologies for the delivery of Internet Protocol (IP) data to mobile users.

In contrast, third generation cellular systems offer seamless mobility support but are built on complex and costly connection-oriented networking infrastructure that lacks the inherent flexibility, robustness and scalability of IP based Internet. Future wireless networks should be capable of combining the strengths of both approaches without inheriting their weaknesses.

One important technological leap needs to be made to achieve the goal of IP-based unified network. The Internet has to undergo a dramatic change from an unreliable, best-effort based network service to a reliable network suitable for a broad range of distributed applications and services with various requirements for reliability, security and quality of service (QoS) guarantees. To offer different 56510 of service to different users, to give performance assurances on critical services, to adapt to unexpected load conditions and resource limitations, to support client heterogeneity and mobility, to deal gracefully with congestion and overload situations, and to monitor consumption of distributed resources for accounting and QoS control purposes, the next generation network based on the Internet protocols has to be rebuilt, or at least enhanced and modified, far beyond the best-effort philosophy adopted by the current Internet.

This research is aimed at designing an efficient IP mobility scheme, compliant/interoperable with the Internet Engineering Task Force (IETF) Mobile IP standard, and able to support wireless Internet access and multimedia services in the third generation wireless/mobile systems. In particular, it will focus on developing mechanisms supporting adaptive provisioning of predefined quality of service levels with minimal signalling overhead. In this work we will study, survey and analyse the existing multimedia support capability in wireless network environment then try to find out the problem and then give a solution .The work will start from studying Mobile IP and accompanying standards, architectures supporting QoS in mobile networks, and support of wireless Internet access services in the third generation wireless mobile systems. This will be followed by a design of mobility scheme capable of supporting required levels of QoS aware multimedia communication, and comparison of its performance with that of other mobility handling schemes (e.g. those proposed within the IETF) by means of network simulation. The proposed title of the thesis is “QoS-Aware Multimedia Communication Through Mobile Telecommunication Networks’’.

An Overview of Spread Spectrum Communication System and Ad Hoc Networks
Aisha Khan

Email: CMPAKHA1@livjm.ac.uk
Abstract
Spread Spectrum is a modulation method with  history that dates back to early 1940`s [1]. The motivation towards using Spread Spectrum Modulation method is: easy detection of most of the radio signals. Signals in spread spectrum are modulated into much wider frequency range than its original bandwidth and the overall effect of the signal is noise like thus hard to decode [2].

The limited usage of spread spectrum modulation in private sector is due to its complex implementation. Therefore I am searching for new simplified methods to implement Spread Spectrum.

Ad hoc networks or multi hop networks are networks that can be deployed without any central administration[3]. Ad hoc networks are also used for military purposes.

After literature survey for a month I have been able to find out few operating constraints of ad hoc networks that need to be addressed including; 

1) Topologies that can be used to connect an ad hoc network with a centrally administered network when required.

2) A proper system, which can be used to make additions of nodes to ad hoc network, fully authorized.

3)  Topology that can be used to connect an ad hoc network to Internet.
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Generic Risk and Protection Model in the Unified Modelling Language

Patrick Naylor

Email: CMSPNAYL@livjm.ac.uk
Abstract

The Generic Risk and Protection Inspection Model (GRAPIM) is based on a methodology developed by the author, and designed for the analysis of safety risk and the effectiveness of risk reduction (protection) measures.  GRAPIM is principally intended for use in activities and industries where the key risk is that of physical harm to the individual, and where protective measures are designed to reduce this risk. It is targeted at entities that are termed installations: engineered systems comprising equipment and processes, with failure modes and escalation paths that can be analysed and modelled. 

GRAPIM is proposed as an eclectic approach that combines previously disparate techniques from the areas of risk analysis, safety and reliability engineering into a structured metamodel/framework that allows the user to focus on a particular problem in relation to an installation, or a given protection system. 

The model is developed using the principles of object-oriented software engineering, using the Unified Modelling Language (UML2), fast becoming the de facto standard language for object-orientation. Its use is justified due to the nature of the entities being modelled, their continual state of change, and the need for adaptation of the model to new scenarios. The application – and consequently extension – of the UML to model this architecture, particularly the risk analysis package, is contended to be the novel contribution to knowledge in the sphere of object-oriented software engineering, and hence the UML.

The research involved the development of GRAPIM arising from the survey of the current body of knowledge in both domain and modelling areas through the design process to the model and its use. Case studies were undertaken to enable evaluation of the developed model.

Pipelined recurrent pi-sigma neural networks for prediction of EUR/USD exchange rate

Adam Knowles

Email: CMPAKNOW@LIVJM.AC.UK
Abstract

Successful results have previously been obtained using fully connected recurrent neural networks in a pipelined structure in the application area of signal processing.  Building upon this work, we replace the fully connected real recurrent network with a recurrent pi-sigma network, developed by Abir Hussain and Panos Liatsis.  This network consists of two layers, a layer of summing units followed by a product unit and incorporates a feedback link from the output to the input layer. 

Our data set is the EUR/USD exchange rate, which has already been benchmarked with multi-layer perceptrons as well as more conventional time-series prediction methods.  This data was used to train fully connected and pi-sigma networks, both in single and pipelined form.  The results on the out of sample data show that the pipeline structure enhances the performance of the pi-sigma network, but is still outperformed by the pipelined fully connected recurrent network.  It would appear that insufficient information about the auto-correlation of the signal can be extracted from the product terms alone.  

THE EFFECT OF IMPUTING MISSING DATA FOR VARIABLES USED IN AN ACCEPTED PROGNOSTIC MODEL FOR BREAST CANCER

Ian Jarman

Email: CMPIJARM@livjm.ac.uk
Abstract

When analysing a prognostic model in medicine, it is not unusual for a significant proportion of the covariate data to be missing and usually leads to those individuals with incomplete data being excluded from the study. This standard practice may lead to bias and a reduction in the statistical power of results. This paper is concerned with how imputing missing values can increase the power of an analysis, if there is bias in predicted survival in a complete case analysis of an accepted prognostic index, the Nottingham Prognostic Index (NPI), and the affect imputation may have on treatment choice. A method of imputation is introduced that uses the Orthogonal Search Rule Extraction (OSRE) algorithm to discover rules for missing values from a smooth decision surface. The data consist of 1265 cases (247 deaths) a complete case analysis restricting the sample size to 613 (96 deaths) of breast cancer patients following surgery. The results show imputing data increases the power of the analysis and provides evidence that restricting the analysis to complete cases may over-estimate predicted survival for NPI risk groups 2, 3 and 4. The treatment profiles are only significantly affected in the highest NPI risk group.

Introduction to Compression Techniques of Still Images

Neem Radi
Email: n.radi@khawarizmi.com
Abstract
Image compression deals with the problem of reducing the size of the file that is produced when an image is scanned in order to reduce the storage and/or transmission requirements.

This presentation describes the main techniques that are used in the compression of digital still-images including predictive coding or differential pulse code modulation (DPCM), transform coding and hybrid coding. The advantages and disadvantages of each technique are explained.

The presentation concludes with a brief description of some of the new techniques for image compression of still images.

THE IMPACT OF MATERNAL AGE AND OTHER BIOSOCIAL FACTORS ON NEWBORN HEALTH AT GOVERNMENT HOSPITALS IN PESHAWAR, NWFP PAKISTAN

Badshah, Sareer

Email: cmpsbads@livjm.ac.uk
ABSTRACT

Aim of the investigation: To collect baseline data and investigate the influence of maternal age and other biosocial factors on the health of newborn babies, at government hospitals in Peshawar, NWFP Pakistan. Objectives of the investigation: The specific objectives of this study are: (i) to collect statistics for a range of factors related to maternal and newborn health included accepted indicators of birth health i.e., birth weight, and Apgar-scores (heart rate, respiratory effort, muscle tone, reflex irritability, and colour) at the government hospitals in Peshawar, NWFP-Pakistan in order to establish base statistics, for further comparison in future with national and international studies; (ii) to examine the effect of maternal age and other biosocial factors on birth health; (iii) to identify the key factors affecting birth health, which will inform policy developments in public health management at a regional level. Setting: Hayatabad Postgraduate Medical Complex, Khyber Postgraduate Teaching hospital, Lady Reading Postgraduate Teaching Hospital, and Maternity Hospital Peshawar, NWFP-Pakistan. Subjects: Five hundred retrospective and 1039 prospective newborns, from July 2003 to November 2003. Main outcomes measured: birth weight, Apgar-scores, birth-status and congenital abnormality. Finding: The retrospective 500 subjects were analysed and gestational age was found to be the main factor affecting birth weight. Maternal age was found insignificant, while area of residence (tribal / settled) significantly affecting gestational period, birth weight and Apgar scores. In the tribal area for full-term newborn, the incidence of low Apgar-scores was found to be higher than the settled area. The low Apgar-scores for full-term gestation and normal weight newborns in the tribal area was due to higher incidence of low birth weight and stillbirths, and low incidence of booking pregnancy in the hospital and scheduled entry in hospital for delivery.  Future work: looking for the same patterns in a large sample of a prospective study by including a few additional factors, i.e. maternal education, ethnicity (Afghan refugees/local people) and consanguinity.
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Developing a Framework and Technology to Improve Machine-based Simulation of Space in a GIS Application

Rob Taylor

Email: CMSRTAYL@livjm.ac.uk
Abstract
This study is aimed at developing a framework and technology to improve machine-based simulation of space in a GIS for application in the delivery of emergency services in a fire ground by understanding and improving the process of abstraction of space and creating a set of web-based tools that reflect such improvements to create sensual, reflexive VR environments in a GIS from standard internal building schema data that can be delivered in the smallest packets possible that ensures a recognizable 3-D image on mobile devices via wireless networks.

Police Mobile Communication Systems
Peter Kinlock

Email: Peter.A.Kinloch/MIA@Merseyside.pnn.police.uk
Abstract
One of the most important parts of a police officer’s job is to gather as much intelligence as possible when preparing to deal with a crime or an incident.  There have been occasions in the past when officers have attended a crime scene unprepared and this has caused problems along with compromising their safety.

I propose to lead an investigation into whether this potential safety risk could be reduced by the introduction of a police mobile communication system.  It would be of great benefit to officers if they could carry around with them a personal digital assistant (PDA) or a mobile phone that can access a large diversity of information that may be required at any given time.  Officers would be able to interrogate the databases on the crime recording system, incident recording system and other such intelligence data stores to get the intelligence they need.

In addition to developing a system that can interrogate the Force’s systems there is also scope for GIS mapping or creating links to the Police National Computer (PNC) or the DVLA.

The security of a wireless network such as this is of paramount importance.  In addition to this the bandwidth will need to be able to cope with the demands placed on it with a number of officers gathering data at the same time from different areas of the constabulary.  The suitability of TETRA or other such wireless communication systems will need to be investigated.

The officer’s requirements will need to be assessed in order to gain an appreciation of what should be available on the mobile communication system.  It is proposed that Peter Checkland’s Lancaster Model from Soft Systems Methodology (SSM) is used for this purpose.

I wish to explore how police mobile communication systems can be utilised by officers and their ability to provide the intelligence that is a prerequisite in the modern policing environment.
SOFT SYSTEM METHODOLOGY MODEL FOR DEVELOPING A DECISION_MAKING SUPPORT TOOL IN AN INFORMATION TECHNOLOGY MANAGEMENT

Abdusalam Areabi

Email: CMPAAREA@livjm.ac.uk
Abstract
More and more organisations are now using computers, software and services to increase businesses, deliver better services or gain strategic advantages etc. Therefore the purpose of the Information Technology (IT) management function within the organisation is how can best meet its objectives. This can only be done through competent and experienced IT mangers which are expected to accomplish a variety of tasks with limited resources. 

Thus IT managers must increase their organisational and managerial skills to run the most effective program possible for effective IT management, from how to align IT resources with the mission of the organisation to how to measure and present the results of their work. Also they must ensure that information technology systems are planned, implemented, modified, and maintained in a manner that meets the program and business needs of the organisation with a high degree of reliability, effectiveness, security, and cost efficiency.

To achieve all these IT managers are continuously making decisions, after all the manager is there mostly to make that important decision. For so many past years managers thought that decisions makers are only for the gifted people or can only be acquired after a long-term work experience through learning by mistakes. The assumption was reasonably true then because they were mostly dealing with highly structured problems, which are mostly routine reoccurring problems, and therefor to some degree will not need systematic approach. But now the IT environment is changing very rapidly, and with this change more and more complex work than ever before has been created for IT managers, the problems are getting complicated and it’s going that way. 

The decision-makers now face more difficulties than ever before. This is because there are many alternatives available, which is brought up by information technology and telecommunications advanced developments. Therefore the wrong decision has become very costly to the organisation in relation to the work size, complexity and its effect on the whole organisation, one wrong decision can make many undesirable results and vice versa if the decision is right it will bring a lot of valuable benefits.

The research programme will investigate the family of decision support systems (DSS) products and their relationships, IT management processes and soft systems methodology (SSM), which has a system of enquiry that allows learning and make sense of complex situations to enable purposeful actions. 

The aim is to assess whether or not SSM model would be useful to develop decision-makings support tool for IT management to use when faced with ill-defined problems or unstructured situations. The tool will seek to minimize risks and to ensure that those decision-making processes improve the organisation’s over all functions.

Investigation of Different Approaches in Multimedia Image Retrieval

Riahin Chalabi 

Email: CMPRCHAL@livjm.ac.uk
Abstract

The current processing power and internet bandwidth had led to the explosive growth in multimedia applications. Therefore, effective and efficiently organised data has become a necessity. 

Searching techniques for multimedia data plays an important role in the success or failure in extracting a meaningful content from images in order to retrieve the right multimedia data information. 

There are considerable limitations in the retrieval process of images, for example; annotation describing unstructured multimedia data is not an effective method because human description may vary.  Hence key word based technique may be deemed inadequate.  

Different methods were suggested by other researchers where they had there limitations and a novel approach is adapted in this research applying a  content based retrieval  which is aimed at implementing  a robust and generic technique, effective in retrieving multimedia images.  

Congestion Control for TCP in Mobile Ad Hoc Networks

Farooq Alam

Email: CMPFALAM@livjm.ac.uk
Abstract

Wirelessly connected devices are creating a revolution in the way networked resources can interact with each other.  The concept of ad hoc networking is one of the advanced mechanisms used for wireless networking. Ad hoc networks consist of a collection of node. These nodes are connected with each other to dynamically establish an ad-hoc or on the fly network without the support of any centralized infrastructure.  

Mobility in Ad Hoc network causes frequent link failure, which in term causes packet losses. TCP treats loss or delayed of a package acknowledgements as congestion. It is regarded as a complex task in mobile ad-hoc networks.  Some of the typical problems in this area are mobility, security and management.

This project is only in its beginning stage of investigation. However, the aim of our work is to propose and design scheme(s) which can be used to provide an effective source for modelling and improving TCP operation/performance in mobile ad-hoc networks.

Development of evidence and knowledge based decision support system for the selection of post-operative adjuvant treatment for breast cancer patients

Karen Murphy

Email: K.Murphy@livjm.ac.uk
Abstract

The aim of this project is to produce a Knowledge-Based System (KBS) to augment clinicians decision validation by triangulation of statistical evidence from statistical modelling, knowledge-based reasoning and data-visualisation and to support good clinical practice in decision making concerning post operative adjuvant treatment for patients diagnosed with breast cancer.

The system will be based on British government approved guidelines augmented by specialist medical knowledge and referring to research evidence providing assistance and guidance to both the clinician and patient in the treatment decision making process to ensure the best treatment plan for that individual patients prognosis and preference. Evidence and decision traceabilty of each will be presented to both clinician and patient in the most appropriate form. To augment clinicians decision validation by triangulation of statistical evidence from statistical modelling, knowledge-based reasoning and data-visualisation.

The novel aspect of this work is to understand and characterise patients and clinicians cross-cutting concerns and their impact on decision and information provision in specialist breast cancer referral units.
Rule-based models, decision trees and a initial basic prototype of the decision system have been developed for testing and validation purposes. Further work in progress includes a detailed knowledge base and a suitable user interface.

Machine Learning: Middleware Services for Self-Management Open Grid Services Infrastructure

Wail Omar

Email: CMPWOMAR@livjm.ac.uk
Abstract

Within the grid computing domain, web services are now adopted as the standard for the development of Open Grid Services Architecture (OGSA). As stated by Foster [1], “… the alignment and augmentation of Grid and Web services technologies ...”. 

Although, a full specification of the OGSA has been proposed leading to an abundance of research interests addressing various grid computing concerns including; load-balance, performance, Quality of Services (QoS), security, distributed resource management, network management and fault-tolerance. There is still a need for research into dynamic management of decentralised software services, which will enable a more intelligent software monitoring, tracking and control to respond to unpredictable changes of software, hardware and/or network services. 

The proposed research is concerned with the development of a middleware and associated software framework for decentralised Open Grid Services Architecture (OGSA) with system’s monitoring including; control, sensing and instrumentation. Based on anonymous publish/subscribe protocol instrumentation data will be used to provide a semantic utility for instance; for intelligent control, fault detection, anticipate and recovery and/or services tracking. Machine learning and filtering techniques will be used to improve system’s events signatures identification and conditional action triggering such as; for load-balance, resource management and/or Quality of Services (QoS) management. 

The .Net( framework is here used to develop an experimental self-organising and managing middleware services for WAN-based grid systems. To this end, an Assembly Service/Infrastructure Description Language (ASIDL) has been proposed and developed to describe required software applications assembled (composed) from network available software services (components) and/or OGSA compliant infrastructure (Grid). Also, a first prototype of Sensing and Actuation Description Language (SADL) has been developed which enables deployment and discovery of different types of sensors. In particular, a .Net-based sensor software factory and environment has been developed to support remote monitoring, logging and analysis of a range of web services properties including; structural, functional and operational aspects. 

The remaining work is primarily focus on the application and development of machine learning middleware services for proactive adaptation and situation anticipation. To this end, a range of classical machine learning techniques are studied including; Case-Based Reasoning (CBR), induction learning (decision tree), and other statistically grounded techniques such as; Support Vector Machine (SVM).

