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An invitation to computer scientists, biologists, engineers, life scientists, mathematicians, neuroscientists, physicists, physical scientists and anyone interested in exploring new ways to create, control, model, understand or predict complex systems. This call will provide the time & resources to develop novel research ideas to bid against initial funding of a minimum of £10M. 
Call for Research Clusters 

This document contains the following information:

· Background

· The Research Challenges

· The Research Cluster Approach

· Eligibility

· Research Cluster Funding
· Funding for Research Proposals

· Timetable

· Research Proposal Assessment

· Further Information and Contacts

Background

“Complexity is the single biggest challenge we face in taking technology forward”

In 1998 EPSRC launched a call for networks to encourage more long term, high-risk research in new and emerging computing themes. The aims were to establish the necessary multidisciplinary communities in new and speculative areas of computing methods and systems, and to stimulate research. The focus of the networks was on high risk, 'blue skies' research topics that could genuinely advance research into novel computation. 

Five networks were funded looking at such diverse research topics as quantum computing, emergent behaviour and the interface of computing with both biology and neuroscience. November 2000 saw a seminar that brought together the five networks as they neared completion to disseminate their findings to a wider audience and discuss any new exciting research areas. This workshop concluded that there was a need to consider the potential applications of emergent computational systems and to highlight critical paths to develop a workable foundation to further UK progress in new computational paradigms. Recent advances (e.g. unifying models for non-linear distributed systems, the growth in understanding of the molecular basis of living metabolic and other systems) have surmounted barriers to studying and mimicking natural systems. 

As a result of a successful bid to the 2002 Spending Review, the EPSRC now wishes to stimulate world-leading research activity addressing complex systems via novel computation within the UK and invites proposals for the establishment of Research Clusters to develop proposals to bid against a specific call. Only proposals from the approved Research Clusters will be considered for this funding, which will be in competition.

A Research Cluster may bring together researchers from across the engineering, physical and life sciences with the aims of advancing understanding and application of how alternative systems may organise and process complex, dynamic and uncertain information. 

Note: There will be a separate activity on Large Scale IT Systems dealing with aspects of algorithms, systems & complexity. Details of this will be announced by 31 March 2003.

Research Challenges
Sometimes a system with many simple components will exhibit emergent behaviour of the whole that seems more organised than the behaviour of the individual parts. Complex systems can exhibit behaviours - some beneficial, some not - which are properties of the whole system. Such behaviours have long been recognised in many living systems, for example the swirling flight of bird flocks or the purposeful social activities of insect colonies. Human-made systems, both organisational and physical, can display such emergent behaviours – not always unintended and not always detrimental. The study of such systems has been catalysed by developments in diverse fields, many lying at the interface of the traditional boundaries of information technology, maths & engineering: for example:

· Development of unifying models representing the dynamic behaviour of non-linear systems

· Simulation, control and modelling of complex hybrid systems involving a physical and computational element

· Increased activity on intelligent multi-agent systems

· Rapid growth in understanding of the molecular basis of living systems

· Detailed simulation and analysis of naturally occurring self-organising, self-cooperating systems.

There is an urgent need to understand how complex systems behave and to move towards the design of systems in which the required global behaviour emerges without the need for centralised control. The purpose of this initiative is to bring these different approaches closer together with the ideas and underpinning research from computer science, engineering, life sciences and maths for the exploration of novel computation systems and new paradigms. Some exemplars that are seen as contributing to the overall activity are indicated below; 

a. complexity and computation; the UK theoretical computer science community has made some significant contributions to the field of algorithms and complexity theory. However, addressing questions about the computational complexity of physical processes may require new models of computation and new complexity classes. These new models will lead to a greater understanding of the computational power of continuous and quantum systems in order to organise and process complex, dynamic and uncertain information. 

b. nature inspired computation; distributed computing, communication or control systems are being exploited in ever more diverse and complex ways and interconnect to a higher degree than ever before. Such distributed systems must become highly flexible and able to cope with dynamic changes over time. However, these systems have typically been constructed in ways that are very centralised and inflexible. This contrasts starkly with the situation in the natural world, where natural systems are characterised by a great degree of complexity, at various levels of description, and also a substantial degree of resilience. The ideal situation would be if these characteristics were able to contribute positively to the improvement of new computation systems.

c. analysis and control of complex systems;  an intrinsic feature of most complex systems is the volume and/or variety of information associated  with it; a system that is to control its environment successfully must adapt by constructing models that allow it to decide what information to get and how to act on it. A qualitative understanding of the dynamics of the system in different regimes is required, building upon expertise from non-linear mathematics and engineering. The goal is to reduce the level of modelling complexity and information provided to the user in order to offer new possibilities for developing new computational techniques for adaptive learning schemes for step changes in the control of non-linear systems.

d. hybrid systems;  this area is a multi-disciplinary opportunity to develop in ivivo (or even in virtuo) systems for greater understanding of biological systems for information technology applications. These include the establishment of information transfers between cells, tissue and higher order organisms with silicon and other devices such as solid-state microelectrodes, implants and other transduction technologies.

e. complexity and information uncertainty; the evolution of systems dominated by complexity and information uncertainty is an active area of research driven by a number of factors including: new insights into the structure and dynamics of complex systems where non-linearity and self-organised criticality are providing new paradigms; improved understanding surrounding the unbiased quantification and combination of non-numerical data sources (e.g. qualitative descriptions, expert opinions). For more effective decision-making, especially with regard to high-level policies, a better quantitative framework is required which supports multiple risk choices so that different end users may consistently account for their distinct actions and choices.

This list should not be considered exhaustive or prescriptive but more an indication of areas with potential. 

The Research Cluster approach

Core funding for research proposals will only be available through Research Clusters. However, individual research proposals in this area can continue to be submitted through responsive mode. The purpose of the Research Cluster funding is to provide the time and resources for the creation of multidisciplinary teams, identification of research challenges and the subsequent working up of high quality, adventurous research proposals. 

Guidance for Research Cluster Applications 

· Each Research Cluster should involve a group of people, providing a range of expertise and possibly including representatives from academe, industry and government laboratories.  A mix of age and experience within the Research Cluster might also be an advantage.

· Research Clusters are not required to be multi-institution but should aim to be multi-disciplinary.

· The proposed Research Cluster should preferably be a new collaboration, but could be based upon an existing collaboration, provided that the proposal demonstrates added value.  

· The group should be based in the UK, but may include collaboration with others outside the UK (using existing funding mechanisms of visiting fellowships or overseas travel grants)

· Applicants are encouraged to be innovative in the choice of mechanisms for the proposed Research Cluster and subsequent development of the research proposals. 

· We are not looking for completed research proposals at this stage.

· It is anticipated that between 10-15 Research Clusters will be funded.

Eligibility

The Research Cluster proposal should be submitted by a researcher (the principal investigator) who is a permanent employee of a University or similar institution (see ‘Guide to EPSRC Research Grants’).  The principle investigator will be responsible to EPSRC for the management of the Research Cluster.  Proposals should be written using form EPS(RP) accompanied by a 9 page case for support.  

Research Cluster Funding
EPSRC will provide a grant of up to £60,000 to cover the operating and support cost of the Research Cluster.  However, it is important that proper justification for the sum requested should be included in the proposal.  Funding is available for either 6 or 12 months and will not be extended or renewed beyond the agreed time.  Proposers should state clearly whether that are seeking funding for 6 or 12 months (see timetable below). Individuals participating in the network are not required to be identified as co-investigators on the application form but should be included in the case for support.  The proposal may include requests for:

· Travel and subsistence costs, enabling members of the Research Cluster to meet together to exchange ideas and expertise and to visit each other’s laboratories.  This may include visits by or to experts overseas.  Where possible industrial collaborators should meet their own travel cost.

· Reasonable administrative support for the running of the network including co-ordination as necessary (this may include funding a full-time coordinator for the lifetime of the Research Cluster).

· Running costs for communications.

· Any necessary additional equipment to help operate the Research Cluster, such as PC’s and web servers.

The funding cannot be used to pay a salary to the grant holder themselves or to any permanent research staff (paid directly the Institution on a full-time salary).  Where a contribution to a salary is made, indirect costs will be paid, if appropriate, but within the overall figure of up to £60,000.

Research Cluster Case for Support

The case for support should identify the following:

· General theme or research challenges to be addressed

· Core (or initial) membership of the Research Cluster

· Multidisciplinary nature of the membership

· 6 or 12 month lifetime

· Plans for development of the Research Cluster and research proposals

· Proposed activities within the Research Cluster

Funding for Research Proposals
The NC initiative will provide funding of a minimum of £10M over two release dates to support proposals submitted only by the approved Research Clusters. There is potential for this Programme to attract funds from other activities within EPSRC, increasing the amount of funding available. There is no limit to the number of proposals a Research Cluster may submit, however it is expected that considerable effort and consideration will have gone into the preparation of a small number of very high quality, adventurous research proposals. All proposals will be subject to competitive peer review against a limited budget and there is no guarantee that every approved Research Cluster will be successful.

The office will provide further advice on the preparation of research proposals to the members of the approved Research Clusters.

Timetable
Call for Research Cluster Proposals issued


February 2003

Closing date for Research Cluster Proposals


5pm, 28 April 2003

Decisions announced on approved Research Clusters
28 May 2003

Deadline for six month Research Cluster Proposals

1 Dec 2003

Successful Research Proposals announced


March 2004

Deadline for 12 month Research Cluster Proposals

1 June 2004

Successful Research Proposals announced


September 2004

Research Proposal Assessment
Research proposals will be subject to the usual EPSRC responsive mode assessment criteria. Following postal peer review all proposals will be considered in competition by a specially convened panel. 

Further Information and Contacts
Prospective Research Cluster leaders are encouraged to contact the office to discuss their ideas. Please note that ideas involving quantum information processing/quantum computing do not form part of this call and should be referred to Dr Andrew Briggs, Director of the QIP IRC or can be submitted through responsive mode.

Contacts for the Novel Computation Initiative
Dr Mark Hylton; mark.hylton@epsrc.ac.uk, telephone 01793 444301. 

Mr Andrew Bebb; andrew.bebb@epsrc.ac.uk, telephone 01793 444375.
