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1.
ITEA: Executive Summary

ITEA, an acronym for Information Technology for European Advancement, is a collaborative industrial R&D programme dedicated to “software for software intensive systems” that is being developed by the European Information Technology producers and users industry. “Software for software intensive systems” refers to any combination of generic and non-generic, embedded and non-embedded software allowing to create reliable software platforms. These platforms are software infrastructures on which applications are built. In short, ITEA deals mainly with the intermediate software layers (middle-ware) between Operating Systems and applications. 

Information Technology pervades any aspect of work and everyday life, offering ample room for innovation in all areas, e.g. administration, public and private services, institutions, industry, trade and commerce, education and citizens’ needs. The future information systems will be more and more configurable, adaptable, intelligent, dependable, secure and complex. They will handle digital data of different nature (image, video, voice, text, ...) which will be used in various contexts (office, home, mobility, ...). In these systems, software brings intelligence, versatility and determinant added value, making them self-explaining and easy to use. These systems are more and more software intensive.

Being the key to the development of Information Technology, software and software engineering in Europe are perceived as to be lagging behind, mainly compared to the US. As an example, US vendors (independent software vendors and systems vendors) were already covering 90% of the US market and 65% of the West European market in 1996
. It is of paramount importance that this trend be reversed and the gap be closed as rapidly as possible, in order to avoid that overall European industry becomes the hostage of others. For the development of the entire European industry, software is a strategic raw material.

The objective of ITEA is to close this gap through the development of software infrastructures necessary to build complex systems. To achieve it, we need to “leapfrog” the software gap in software intensive systems. It means that we will have to conduct firm and determined common actions at European level through anticipating technological orientations in areas where Europe has specific needs, competences and strengths. Leapfrogging is key for success facing a highly powerful and dynamic global competition.

Three application sectors fulfil these conditions and constitute three core competences of ITEA:

· Extended Multimedia,

· Communications and

· Distributed Information and Services.

Their mastering requires to rely on services provided by three other core competences: 

· Content Processing, 

· User Interfaces and 

· Complex Systems Engineering, 

the latter competence being crucial and at the very heart of the other five core competences: projects under ITEA have to cover at least two of the ITEA competences, with emphasis on Complex Systems Engineering.

The ITEA consortium is of the opinion that now is the right moment to act by putting forward an eight-year rolling research programme, to master systems architecture, standardisation and systems integration in order to become leaders in software intensive systems design. The programme will be managed from the ITEA Office, to be established in one of the EUREKA member states. This programme will be industry driven aiming to achieve highly competitive results: ITEA means winning the battle of time to market, structuring technology programmes to bring European businesses into line and offering talented IT people a future in Europe.

ITEA interfaces with other R&D programmes, mostly MEDEA and the EU Framework Programmes. While MEDEA is dedicated to microelectronics, ITEA, in a similar way, is dedicated to software for software intensive systems. That difference in scope will prevent any redundancies between the two programmes. Each of them will strengthen Europe’s IT industry in a complementary way. ITEA seeks active cross-fertilisation and co-operation with the 5th EU Framework Programme, in order to pro-actively promote European contributions in the international standardisation bodies, through the development of technological platforms and software environments.

This industrial R&D programme is open to universities and research institutions, which will be encouraged to participate. ITEA needs these institutions for the acquisition and dissemination of the technological innovations in ITEA. The ITEA programme is also open to small and medium sized enterprises (SMEs). Thus, ITEA will foster collaboration between SMEs and large companies as well as academia. Although ITEA is not application software dedicated, application software houses may give significant contributions to the objective of ITEA. Consequently their participation to ITEA will be welcome.

The total effort to be invested in ITEA is estimated at 20,000 staff years, corresponding to approximately 3.2 BECU over 8 years (1999-2006). Because of the highly innovative and collaborative nature of ITEA, it is expected that the overall public funding percentage will be 50% (or higher for universities).
The founding industries of ITEA are Alcatel, Barco, Bosch, Bull, Daimler-Benz, Italtel, Nokia, Philips, Siemens and Thomson. Other actors are expected to significantly contribute.

2.
ITEA: Vision & Strategy

2.1
Vision

Information Technology pervades any aspect of work and everyday life, offering ample room for innovation in all areas, e.g. administration, public and private services, institutions, industry, trade and commerce, education and citizens’ needs. Being the key to the development of Information Technology, software and software engineering in Europe are perceived as to be lagging behind, mainly compared to the US. It is of urgent importance that this gap be closed, since IT makes a vital contribution to today’s and tomorrow’s economy, employment and social needs.

Europe, with its internationally recognised prominent position in the arts, sciences and ways of life, also has the human skills and technological capabilities to close the above-mentioned gap. The ITEA partners, whose core businesses in Automotive, Telecommunications and Mobile communication, Consumer electronics, Computers, Office and Network equipment and services span the supply chain for seamlessly integrated solutions, have teamed up in order to meet this challenge.

Europe has become world leader in some specific fields of information and communications technology such as telematics, GSM and smart cards. It is also a strong global player in other domains like automotive, aircraft, high-speed trains, environmental technology and manufacturing. However, on a world scale, Europe is lagging behind in most of the core competencies of Information Technology with a negative trade balance. Because Information Technology is one of the main driving forces for advancement, competitiveness and growth, Europe has the obligation to leapfrog into new ways of working and to contribute, via programmes in co-operation with the EU Framework Programmes, to new standards that are attractive enough to be adopted on a global scale.

In short, European industry is facing several important strategic challenges, enhanced by the fact that Europe is lagging behind other countries, in particular the US, in some major software fields. 

In order to provide a solution to reverse this trend with a credible chance of success, a consortium of European industries is of the opinion that it is the right time to launch the ITEA programme. 

ITEA, an acronym for Information Technology for European Advancement, is a collaborative industrial R&D programme dedicated to “software for software-intensive systems”. It is being developed by the following consortium members: 

Alcatel, Barco, Bosch, Bull, Daimler-Benz, Italtel, Nokia, Philips, Siemens and Thomson.

“Software for software intensive systems” refers to any combination of generic and non-generic, embedded and non-embedded software allowing the creation of reliable software platforms. These platforms are software infrastructures on which applications are built. In short, ITEA deals mainly with the intermediate software layers (middle-ware) between Operating Systems and applications. This is precisely what the above-mentioned industries need.

Product creation of the consortium members relies on software technology. The consortium wants to enlarge the industrial power of Europe, conscious that the business environment makes ITEA definitely need the contribution of SW technologists, SMEs, service providers, manufacturers and users.

2.1.1
Strategic context:

· Software technology more and more becomes an essential ingredient for the creation of added value in processes, products and services within all branches of industry and public commerce. 

· Acceleration of the convergence of originally separated markets (media, telecom, and computers), the telecom deregulation and the advent of multimedia demand harmonisation of information, communication and multimedia technologies. As a result, fundamental changes of industrial skills/professions will emerge. Market segments will be redefined, reshuffling of market segments of many products will occur.

· Embedded and non-embedded software will homogenise with common software, reuse, standards, and commonalities. Embedded software becomes more and more down-loadable and can be transferred by the net. Future products and software will be networked and will be interoperable. All products are evolving towards tele-inspection, tele-maintenance, and tele-upgradability.

· Software is becoming more and more important in systems, bringing intelligence, versatility and determinant added value, making them self-explanatory and easy to use. Software will enable that today’s stand-alone products will be replaced by families of products, services and open systems.

· Internet itself is an unprecedented simple distribution channel for software. Recognised as a prime example of the power of software, Internet is catalyst of business, communication and E-commerce.

· The importance of software in processes, products and services will be ever growing. This will cause an immense market for software components, which need defined interfaces between them.

2.1.2
The market players and contributors to ITEA

Software technology has become a vital technology for the software-oriented business and the product oriented business alike. Functionality of products is more and more being programmed as embedded software, that is why product manufacturers have large staffs of software personnel.

Neither software providers nor product manufacturers operate on their own. Both narrowly co-operate with software technology providers, software houses and system integrators, to establish software-oriented business and product oriented business, as illustrated in figure 1:
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Figure 1: The market players involved in software technology.
Since decades, European industry practices software technology. Initially, software was intimately coupled to computers. Later, software & system providers emerged that supplied tailored software, to be run on existing computer systems. In the eighties, product and system manufacturers began to write software for the programming of digital electronic circuitry and equipment other than computers and today, product and system manufacturers employ tens of thousands of software engineers (the ITEA initiating partners together employ more than fifty thousand software engineers). In the arena, several market players arose: System integrators, SW technologists, SW application providers, operators and content providers. These play their role side by side with the product and system manufacturers. The latter need software platforms in order to be able to develop the functionality of their products and systems, to serve the product oriented business, exactly as software and system providers do to serve the software and services oriented business. This is the enabling function foreseen for ITEA.

2.1.3
Position of Europe’s software industry

Software is one of the most dynamic segments in IT; in 1997 it was worth more than 31 billion ECU in Europe, i.e. 19% of the total IT market. Its growth rate is currently higher than the other segments of the IT market. Between 1997 and 2001, IDC forecasts an annual growth of 14% in the software industry and 10% for the whole IT industry. In addition to IT, communications, automotive and multimedia products include an increasing amount of hidden embedded software which is not commercialised as such, but which is at least of the same quantity and industrial importance.

Europe is the largest total market in the world. The cumulative Gross Domestic Production (GDP) of Europe is higher than that of the US and twice that of Japan. However, the market share of Europe’s software industry is decreasing, negatively contributing to Europe’s trade balance and increasing the overall ICT industry deficit.

The following figures, extracted from International Data Corporation (IDC) studies, illustrate this point:

· In 1996, US vendors (Independent Software Vendors and Systems Vendors) covered 90% of the US market and already 65% of the Western Europe market.

· In 1996, among the Independent Software Vendors world-wide, only 1 European company was among the Top 10 and 4 among the Top 50 (SAP, Software AG, Baan and Dassault Systems), representing only 8% of the revenues of the Top 50 companies.

· European software market growth (11%) in 1997 was about 30% less than that in the US (14%). Existing forecasts predict that this difference in growth will continue. This is an alarming trend for the European industry as a whole.

2.1.4
Position of Europe’s product industry

Europe’s industry has several strengths. In 1998, the respective Top 10 includes several major European industries: 4 in telecommunications, 2 in semiconductors and 2 in consumer electronics. In addition, Europe is the leader in smart card systems and has a strong position in automotive, GSM and, as mentioned in section 2.1.3, in some software markets. All these industries depend fundamentally on software. Mastering software technologies and software components is essential to sustain sovereignty, employment and wealth.

2.2
Strategy

ITEA focuses on six core competences in which Europe has strengths, proved by the position of major industries in the market, and in which European industries need to consolidate their competitive position in the face of huge opportunities and major threats. These major industries are present in the programme.

The ITEA core competences are extensively described in chapters 3: Content of the ITEA programme, and 6: Technical annex. Below they are listed:

· Extended Multimedia, 

· Communications,

· Distributed Information and Services. 

· Content Processing, 

· User Interfaces

· Complex System Engineering.

Together, ITEA’s competences enable industry to generate platforms for the design of products and services for people in the home, on the move, in schools or workplaces, in public environments such as care institutions and hospitals, in virtually any situation, but also for all kinds of management and control systems.

Industrial end products and services contain ever-increasing amounts of software code, based on small technological advances in software. To date, these products and services have been assembled with code specifically tailored to them. This makes it difficult to derive product variety.

The landscape will dramatically change once basic IT ingredients like protocols, functional scripts, design methods, test methods, etc. can be combined into platforms for the design of varieties of products. 

The R&D efforts of ITEA aim to improve the integration of Information Technology ingredients on a large scale, eventually to contribute to a strong European competitiveness position. Technologies evolve and renew themselves rapidly, especially software technology. Through collaboration in research, industry still has to develop methods to define the response of platforms to ‘visionary’ market targets (future customers needs), which have a characteristic evolution time of the order of one or two decades. Platforms will change more rapidly than these ‘visionary’ targets, but far slower than the individual technology ingredients underlying them. These software technologies and platforms, suitable for standardisation (see section 4.3: commonalities and standards), will be major deliverables of ITEA projects and will feed the broad needs of European industry to compete in automotive, home systems, aircraft and spacecraft, telecommunications, health care, etc... They will constitute software infrastructures on which can be built solutions for intelligent transportation systems, mobile computing and communication, electronic commerce, public health, education, leisure and so on.

The scientific and technical skills of European ICT people are recognised as being at world-class level. ITEA gives the opportunity to gather the European competences into an innovative and co-operative industrial R&D programme, which will increase the global European R&D efficiency and avoid redundancies. 

ITEA is complementary to other major R&D programmes: among others EUREKA (in particular MEDEA focused on microelectronics), and the European Commission’s 5th Framework Programme whose scope is much larger and more application-oriented. The synergy between these main programmes is a vector of success for them all.

The linguistic and cultural diversity of European countries, often seen as an obstacle (mainly due to small market sizes), can be turned into an opportunity on a global scale with its pluriform cultures.

Moreover, the way European companies are familiar with specific European requirements gives them strategic opportunities in the software business. This applies particularly to the areas of public administration and local authorities, health care systems, social security systems, deployment of secured electronic payment systems, the evolution of the European Monetary Union and of other European regulations. Most of these areas should also provide European industries with opportunities outside Europe.

At the same time ITEA results from the willingness of industrial partners to address the large European market, aided by the adoption of the Euro. ITEA will benefit from this unique situation.

Industry is prepared to commit to substantial effort in order to bridge the gap between the US and European situation.

Without ITEA, industry cannot implement this objective within the time frame required by this fast developing market place. 

It is of paramount importance, also in connection with deregulation coming into practice, that the situation in the European software market be reversed as rapidly as possible, to ensure that European ICT industry and industry at large increase employment and create more added value. Software is a strategic raw material for the development of the entire European industry, allowing the creation of wealth, employment and the possibility to offer talented people a future in Europe.

2.3
Industrial Research and Development

ITEA projects will focus on research issues. Figure 2 gives the view of the ITEA partners vis-à-vis research and development in the industrial realm. 




Figure 2. ITEA’s position in the research realm 

2.4
Position of ITEA

2.4.1
Relation with MEDEA and other EUREKA projects

ITEA wishes to interface with other EUREKA projects such as MEDEA to achieve maximum synergy, avoiding any redundancy.

ITEA addresses a higher level of systems, in which software

· is determinant (software intensive systems), 

· extends the capabilities of hardware (appliances, computers, and networks) up to the system functions and interfaces. 

Taking MEDEA as an example: within some projects in this programme, software is embedded where hardware solutions do not allow for flexibility. A chip will thus have software provisions and built-in resources (API’s, real time operating system kernels and device drivers). CAD tools for designing chips are also part of MEDEA. 

Thus MEDEA and ITEA are complementary and obviously none of the deliverables of the ITEA programme will be chip realisations.
2.4.2
Position of ITEA vis-à-vis the 5th EU Framework Programme

The ITEA programme will stimulate cross-fertilisation and co-operation with the Framework Programmes of the European Union. The Framework Programmes are characterised by a much wider scope than the ITEA deliverables can cover. The scope of ITEA is much more focused on software technologies than the IST programme, which is concerned with all ICT technologies and applications at all levels. 

2.4.3
Companionship between ITEA, MEDEA and 5th EU Framework Programme

ITEA, MEDEA and the IST sections of the 5th EU Framework Programme are each other’s companions. ITEA’s view on this is depicted in Figure 3



Figure 3. ITEA’s complementarity, position and scope

2.5
Small and medium-sized enterprises

Good co-operation with small and medium-sized enterprises (SMEs) is needed to exploit fully the possibilities created by ITEA. In good co-operation with major companies they can play a remarkable role in IT, with innovative software design thus contributing to the creation of new jobs in software design. ITEA will be an open programme and welcomes their participation in order to make these companies fully aware of the benefits of advanced methodologies and tools. It will furthermore allow to boost their knowledge and expertise to successfully apply such technology in their development process or their products.

Openness to SMEs is an important aspect of ITEA: the dissemination of available methods and tools for complex system software development is of major importance for strengthening European industry and creating new jobs. It paves the way for a broader exploitation of the technological ITEA results.

2.6
The role of universities and research institutions

The industrial partners of ITEA regard universities and research institutions as their natural partners for the required initial know-how base and for the dissemination of acquired results.

Major contributions of universities and research institutes to ITEA will be in innovative approaches in the field of methodologies and tools for complex systems design and in the diffusion of these methodologies through re-education and post-doctoral training of software professionals.

2.7
General industrial co-operation

Beyond the industrial scope of the ITEA partners, there are several reference sectors with which co-operation is mandatory. Although not exhaustive, the following list describes the realm of these other industries, with which partnership in ITEA projects will be sought whenever appropriate:

· Content producers

· Content providers

· Service providers

· Telecommunication network vendors

· Data network vendors

· Private operators

· Public operators

· Manufacturers, including SMEs

· Public and private administration

2.8
Closing remarks:

To face the challenge of complexity, it is necessary to advance the overall capability of Europe’s industry in software technology to provide the right software solutions at the right time. Apart from several strong and leading industries, Europe’s role in software is more that of a consumer of high technology than a producer.

ITEA aims to leapfrog the software gap between the US and the EU. 

To fully benefit from the on-going boom in the Information Technology industry, Europe must do the following:
1) Co-operate and share risks
The possibility for Europe to develop and promote its own lifestyle or political and social organisations depends more and more on its ability to develop business within the constraints of configurability, adaptability, intelligence, flexibility, reusability, complexity and competitiveness  that world markets impose. This is even more the case for industry. A key factor of success, by virtue of which ITEA is actuated, is the possibility to rapidly integrate the latest information technological advances and components into ever more complex systems which are more and more software intensive. Today, this rapid integration is impossible because of the absence of a common platform world-wide and of a European platform in particular for software intensive systems engineering. Research into the constitution of the latter is urgent. A good synergy between small and medium sized enterprises (SMEs), research institutions and ‘Integrators’ is at the root of the IT business organisation in the USA. ITEA is aiming at closing the business gap by creating the conditions for greater synergy between the different players in the European IT industry. Thus the key words are co-operation, risk sharing, speed and flexibility.

2) Commence integration and system architecture
The overall dynamics of today’s IT industry and its capacity to generate high levels of employment is not only based on the provision of a large set of components that bring solutions to the vast range of problems posed by the rapid convergence of IT, telecommunications and consumer electronics. It is also necessary that these solutions in a later stage be integrated just in time in the complex systems that are required by growing customer expectations. Such an integration technique does not exist. A major focus of ITEA will therefore be on closing the software gap in the engineering of those complex systems that constitute the technologies of its participants. It is expected that this focus on structuring programs will support the emergence and maturation of IT components, techniques and/or methods. Though it is impossible to be leading in the establishment of all thinkable software components, a “components off the shelf” approach will enlarge European IT industry’s capability to compete with world class IT players in areas which are not seen today as strengths of our industry (e.g. middle-ware, operating systems, ...). The key words here are integration and systems architecture, versatility and styles.
3) Solve the cultural challenge
Today, it is recognised that the scientific and technical skills of European IT people are at world-class level. However, Europe does not enable all of them to apply these skills in technically challenging and financially rewarding conditions. European industry has to adapt its approach of software engineering and its use of software engineers accordingly. Europe on the other hand has a strength in its cultural diversity and a challenge in its lingual diversity, which offers real challenging IT opportunities. Since furthermore European industry is close to the market, which will react to its products, it will be unwise to anticipate US companies to offer solutions for our challenges. In short, ITEA is aiming at taking on this challenge by offering to more European engineers the chance to become part of the great number of successful system architects that our European IT industry requires and to keep them working in Europe.

3.
Content of the ITEA programme

3.1
Cross-influences of socio-cultural trends and ITEA 

The tendency towards networking in business, administration, manufacturing, process control and in the personal environment, as opposed to stand-alone systems and the more individual and private orientation of citizens, is helped by the development of software intensive platforms and the corresponding
 tools and methodologies for the final target application areas. This will lead to standardised integrated systems and will also allow people at home, on the move, at school, in the workplace, in hospitals or other care institutions and during leisure time to perform all kinds of distant collaboration (communication, co-operation and co-ordination) and access to all services, be these public or private. This will have a broad impact on the industries dealing with software for software intensive systems.

The necessary distributed office, home and mobile information systems require new standards for higher levels of reliability and ergonomics. Systems must be modular and/or configurable to be adaptable to various user requirements. The distributed and dynamically unpredictable changing nature of such networks will increase the difficulties of operation, maintenance and installation. Here, integration and inter-operability play a key role and so do security and the basic communication protocols. 

Therefore, mature plug-and-play characteristics of equipment and user interfaces are required. To strengthen the modular character of such distributed systems, forward and backward compatibility and inter-supplier compatibility are mandatory. 

These goals are targeted by both embedded and non-embedded systems,  wherever possible by pro-active standardisation initiatives of HW and SW interfaces, data formats, protocols, etc. This is consequently a major task that is to be carried out by ITEA in conjunction with the EU Framework Programmes.

3.2
Application domains

Standard setting may be expected in the following domains:

· Aircraft and Spacecraft
· Automotive
· Commerce and Banking
· Computing & Communication
· Education
· Health
· Home systems
· Public and private administration 

· Telecommunication
During the course of ITEA, this list will be updated regularly so that it remains in tune with new developments and emerging European competitiveness needs. 

Software intensive systems have common factors in these application domains: complexity, configurability, flexibility, intelligence, dependability and security.

3.3
ITEA Competences

The selected ITEA competences have been chosen to fulfil the complete chain of information handling: access, gathering, creating, sensoring, transporting, protecting, processing and making it accessible to distributed systems and end users.

Three core competences are obviously introduced by the market needs and by the willingness of European industry to be competitive on these markets.

These are:

· Extended Multimedia, 

· Communications,

· Distributed Information and Services.

Their mastering requires to rely on services provided by the three others, which are:

· Content Processing, 

· User Interfaces

· Complex System Engineering.

This last one which is crucial and at the very heart of the other five, allows to master the growing complexity and intelligence of software intensive systems.

ITEA projects must at least cover two of the six competences with emphasis on Complex Systems Engineering.

Focused software intensive systems

 

Detailed descriptions of the competences can be found in chapter 6:Technical annex.

3.3.1
Complex Systems engineering

Complex Systems Engineering comprises the set of methods, techniques and tools to support the construction and to master the life cycle of complex software intensive systems. The target of this core competence is to develop open technology frameworks to be used to construct software engineering development environments. 

The key is research towards the cross fertilisation of new technologies and tools to design complex systems, to start research to describe and master the architecture of complex component-oriented systems and to investigate new technologies for data and process management to accommodate new styles of engineering processes.

The targets of this core competence is to provide frameworks or platforms to be used in constructing integrated engineering support environments in combination with the other competences. 

Research has to be conducted on:

· Representations for system architectures and effective instantiation of these architectures to specific application systems

· System engineering processes, methods and techniques

· Methods and tools for system simulation and formal validation, verification and testing 

· New concepts and tools for data and process management

· System re-engineering processes, methods and techniques to effectively incorporate legacy software.

Within the framework of ITEA, the goal is to propose and test a pragmatic way forward.
3.3.2
Extended Multimedia

The emerging Information Society is going to be based on the creation, management and fruition of multimedia information and content. More and more the information elaborated and circulated represents an aggregation of images, audio and data. 

For companies, there is a global need to create and exchange multimedia information in most of the activities performed during their products life cycle: market analysis, design, manufacturing, identification of potential clients and related needs and finally customer support.

For the citizens, the multimedia-based Information Society offers new ways for better and faster access to the information, for more complete and qualitative communications modalities and for a higher level of interactivity. Interactivity allows people better participation and control of the information delivery and of the information building process. In the public sectors and administration, multimedia may potentially be an opportunity for significant improvements in a number of relevant fields: 

· in education, through distance learning and virtual classroom-based applications,

· in health care and medical assistance, through the implementation of tele-presence and virtual reality techniques,

· in the daily relationships of citizens with the administration,

· in design and manufacturing, ...

Technical complexity of systems is growing rapidly. Control of such systems by hand is becoming to be too much for human beings (e.g. flying a modern aircraft without technical support). It also improves the safety and convenience to operate systems (e.g. driving and navigating a car). Information Technology can support controlling complex systems by gathering internal system and environmental information (extended multimedia), taking decisions, using advanced concepts of intelligent / mobile agents and performing or proposing relevant actions to the human operator. Such Smart Systems are to penetrate all sectors of daily life soon.

To fully exploit the potential that multimedia brings, to assure short time-to-market and high quality services, new concepts, architectures, systems, techniques and tools are needed in a number of key system and software related areas. The goal of the Extended Multimedia competence is to focus on these areas, addressing all aspects and issues relevant to the development of multimedia, that are additional and sometimes completely new to those required in the case of conventional systems and services.  In its particular application domain, the Extended Multimedia competence needs to be significantly connected to all the other competences, taking benefits of different expertises and integrating them.

3.3.3
Communication

An opportunity exists for European suppliers and service providers to provide and deploy next generation extended multimedia-style networks. ITEA will concentrate on specific communication key issues:

· Definition and architecture of communication solutions

· Definition of interoperability across platforms since communication systems are to be found spanning a large diversity of both applications and platforms.

· Definition of communication infrastructures in specific environments (cars, aircraft, home, city networks)

· New generation of large communication infrastructure in the European countries (« reliable and secure Internet » with the interoperable Trusted Third Parties through Europe, respecting European countries specific requirements (cryptography, trading, ...)

· Specification, validation of new protocols (convergence and integration of IP and ATM, wireless protocols, adaptive protocols, compression techniques, ...)

· Experiments on heterogeneous networks for end to end communications with a relevant Quality of Service (performance, versatility, intelligence, interactivity, maintainability, mobility, ...)

· Experiments for high data rate communication through wireless networks (multimedia communication, ...)

· Tools for multi-layer management of multimedia across heterogeneous networks

· Definition of key (specific) software technologies for communication

· New operating system for communication: new generation mobile and fix communicators (such as Set Top Box, Intelligent Phones, Mobile devices) and network entities (such as Base Station, Routers, ...)

· New architectural design for network entities (switch, routers, ...)

· Active networks (i.e. protocols acting network entities along their on way)

· Integrated Network Planning and Development Tools

· Software engineering of communication

· New languages for specification and validation of protocols (synchronous languages, formal techniques, ...)

· New methodologies and development environment to implement protocols (optimisers for DSP, compilers to optimise finite automates, ...)

· Embedded Signal Processing and Communication Frameworks

· Communication service building blocks for modular and reusable applications
· Software tools for communication platform design & planning (e.g. fixed and mobile networks, frequency plans, antenna location, edge/core network dimensioning, ...)

· Testing strategies for distributed systems.

· Industry and de facto standards

· Traditional telecommunications software is regulated on the basis of international standards, very formal and with a correspondingly longer reaction time to innovation. ITEA will speed up the acceptance of industry standards (UMTS, ...)

3.3.4
Distributed Information and Services

The explosion of new ways to communicate has opened novel market opportunities connected to the distribution of information and services. It is possible to classify the relevant application domains within two broad classes: 

Open Society - Large-scale information services for which the audience is open and potentially unlimited, such as:

· public (administration, health care, interest groups, open communities…), for example: On-line administrative steps for citizens, electronic calls for tender and answers, relations between the medical world and social security, relationships between citizens and local authorities, provision of information to citizens, ...

· commercial (e-commerce,  publishing/selling of multimedia contents, …)

Private community - Focused audience applications for which users are known, identified and secured, such as:

· intra/inter-enterprise collaborative systems, for example: collaboration between remote departments of the same enterprise to elaborate a product or a specification, or between an enterprise and its subcontractors, or collaborative sharing of clinical data across health care organisations.

· virtual enterprises (created as integration of electronic services), closed communities (like private clubs or groups of researchers exchanging information)

· professional services (tele-working, access to professional databases, for example: a general practitioner accessing a centralised electronic patient record database.)

The goal of the key competence ”Distributed Information and Services” is to conduct research that will result in the creation of platforms prepared for the construction of future applications within these domains. 

These platforms will enable existing and new technology modules to participate in an architecture able to address the distribution of different contents, applications and services. They will support one or more of the various phases of the distribution process (creation, processing, storage, access, management, maintenance, ...). The research issues that are expected to be relevant include: the construction and management of dependable, scalable and very large systems; the safeguarding of privacy and intellectual property rights; the support of mobile and nomadic usage; all of this in a multilingual/multicultural context.

3.3.5
Content Processing

Content processing primarily relates to the information value chain, i.e., the whole spectrum of information production (modelling, creation, and gathering or sensoring), selection, manipulation, distribution, presentation and finally, consumption. Advancing these functions requires advancing technologies to protect and authenticate information, to store, compress, and multiplex information, to format and transcode information as well as technologies to achieve platform independence.  The detailed associated technologies thus are:

· Content creation, sensoring and capturing

· Signal processing

· Editing & authoring

· Format conversion, translation & transcoding

· Compression & multiplexing

· Indexing

· Protection & authentication

· Ontology 

· Storage and retrieval

· Pattern recognition

· Hardware configuration & platform independence

· Machine perception and reasoning

3.3.6
User interfaces

User interfaces, or Human Machine Interfaces, are crucial for the proper use and the acceptance of new products and systems of ever increasing complexity, used in standalone mode or in networks. Technological advances in hardware create opportunities to define and build user interfaces which are tuned to each individual user, based on his or her expertise and based on the exploitation of his or her senses. Software opens the possibility to build in intelligence, which can make user interfaces self-adapting to individuals as well as their environments. In order to achieve this goal, research is necessary in:

· underlying technologies to make use of different human senses

· ergonomics

· content creation, in order to increase the value in content

control and reaction.

3.4
Dependencies among the competences

As explained before, there are dependencies between ITEA competences on which table 1 elaborates. There is a strong central role of the ”Complex Systems Engineering” competence. 

Competence (
requires support 

from (
Extended

Multimedia
Communi-cations
Distributed

Information and Services
Content

Processing
User

Interfaces

Extended

Multimedia

-digitisation of radio and TV
-MM tools
-capture and edit content


Communications
-adaptable QoS 

-Int. routing

-Network 

-Secure transport

-Communication infra-structure

-Secure transport

-test strategies
-automatic routing
-safety and security

Distributed

Information and Services
-Agent techn.

-Multilingual services

-Engineering environments
-Engineering environments

-agents

-Engineering environments
-Engineering environments

-Usability, ergonomics

Content

Processing
-Speech

-image analysis

-Compression

-Multilingual support

-storage, retrieval, 

-indexing and searching
-(de) -multiplexing

-(de) -compression

-(de) coding

-translation
-Compression, encryption
-indexing and searching

-format conversion-storage & retrieval

-protection and authentication

-indexing and searching

-navigation

-speech  recognition

-image recognition

User

Interfaces
-Scrambling

-Conditional Access
-UI for network management and administrative tools
-UI for presentation and navigation

-Conditional Access
-UI for content editing and navigation 


Complex Systems

Engineering
Methodology, engineering tools, architectural methodologies

Development process and data management tools

Language design, compiler technology, test strategies

Table 1: Interdependencies among the competences

Extensive descriptions of the ITEA competences are presented in chapter 6: Technical annex.

4.
Results and exploitation

4.1
Context of the programme (see section 2.1.1)
4.2
Market players and contributors to ITEA (see section 2.1.2)
4.3
Commonalities and standards

Through the driving forces of the markets, ITEA will create a strong transversality in software components in order to offset the current factual diversity of the participants.

What will the markets require?

· harmonisation of technologies

· interoperability

· broad extension of the use of communication and multimedia

· need for novel common software design methods

· need for structuring novel architectures for the software platforms

· complete similarity in handling of embedded software and non embedded software (evolution of embedded software towards down-loadable software)

Consequently, ITEA will lead to proposals for interoperability and operating standards

Commonalities between several actors within ITEA projects will lead to the definition and implementation of software components and software platforms. As said in section 2.2, these software components and software platforms will be the main deliverables of the ITEA Programme.

In recent years, industry and users have come to the foreground in proposing new standards. The pace of developments in IT has introduced the phenomenon of de facto standardisation. ITEA results will take this trend into account, but in co-operation with the 5th EU Framework Programme, ITEA will pro-actively promote European contributions in the international standardisation bodies, through the development of technological platforms and software environments.

During the program, many ITEA results will be candidate for worldwide standardisation. Therefore the ITEA organisation intends to dedicate special attention to the standardisation opportunities and issues.

4.4
Expected results

A wide range of results is expected, the most significant of which are:

· Software platforms (infrastructures), common to several applications and which benefit from the technological added value provided by various contributors.

· Specific software components dedicated to identified sets of applications, enabled by the platform approach, creating a new market.

· Tools to be used in software ateliers. Common novel development methods leading to fast implementation of complex systems. Software methods, tools and verification that comply with European quality demands

· Selected interfaces and application platforms suitable for standardisation. These platforms shall be available to SW/HW integrators, for the implementation of various application solutions, to service providers for the implementation of software components for their various commercial services, to product manufacturers for integration into embedded software components in their products (such as telecommunication equipment, TV sets, cars, household appliances,...)

Prototypes resulting from ITEA will demonstrate the viability of generic and re-usable software components (portable and multi-applicable)

4.5
Dissemination of results

While respecting the intellectual property rights of the partners (consistent with the EUREKA guidelines), ITEA project-consortia will commit to a maximum transfer of information in and outside ITEA:

· to amplify interest, reusability and standardisation of various technologies

· to promote novel standards

· to foster the use of ITEA originated platforms by software houses/integrators

· to protect and promote European culture and business interests.

The ITEA organisation will use Internet to promote, publicise and disseminate relevant project results:

· via an ITEA web server managed by the ITEA office

The ITEA office will organise:

· ITEA forums

· communication plans (ITEA public relation manager)

· storage and management of shared software

· promotion of potential standards

4.6
Exploitation

ITEA results are the ownership (common or individual) of the ITEA partners developing them in the frame of the ITEA projects. They will exploit them in their own activities and promote them as a basis for processes, products and services by others through licensing.

Direct ITEA results therefore, -software and software platforms-, constitute the basic architectures and interfaces:

· to build embedded software products that will be commercialised as products that need to be built on these platforms. This holds for ITEA for instance for consumer electronics, automobile, wireless phone, telecommunication infrastructures, ... 

· to build software applications to offer value added services commercialised as services and that need to be built on these platforms. This holds for ITEA for instance for the Internet value added services (third trusted parties, payment services, electronic commerce services, transactional, security architecture provision, ...)

· to build software applications that will be commercialised as software by software houses and that need to be built on these platforms. This holds for ITEA for all the partners structured to commercialise software.

· to build solutions or integrated systems  built by systems integrators for the specific needs of customers, companies, .... This holds for ITEA for partners possessing integration systems structures. It is also why these platforms will be proposed as basic platforms to systems integration companies that will participate or be informed of the ITEA programme.
5.
Programme

5.1
Duration of the programme

In order to achieve the above-mentioned objectives, a collaborative eight-year rolling R&D programme is proposed, which is to be executed within the framework of EUREKA and is to involve European business entities ranging from SMEs to large industrial groups as well as academic bodies (universities, research institutes, etc.).

This eight-year rolling programme displays in detail a first period of two years with a forecast for the next two years. When the first period of two years has elapsed, this will be repeated and so on until 8 years have passed, as shown in figure 5.



Figure 5. Phasing ITEA

5.2
Effort put into the programme

The average annual effort is expected to amount to approximately 2,500 staff years in a regular year, totalling approximately 20,000 staff years (roughly 3.2 BECU), run-in and run-out years included.

It is expected that in the first years of call for tenders of ITEA (1998 and 1999), most of the effort will be brought in by ITEA’s founding industries. This share is likely to decrease with the following calls. The remaining share of the effort has to be carried by others, such as SMEs, universities and research institutions.

Because of the highly innovative and collaborative nature of ITEA, it is expected that the overall public funding percentage will be 50% (or higher for universities).

Competition is fierce. The US industries have already made some advances and have obtained very important financial support from the Departments of Defence and Commerce. For example, in the 1999 Federal Budget
, 850 million dollars are dedicated to both software and hardware specifically for high-performance computing and communications, including 110 million dollars especially for the next generation of Internet.

The above mentioned 850 million dollars US subsidies in 1999 are at least four times the expected funding for ITEA in 1999. European industries need public financial support for ITEA to invest sufficient effort to address the threats and opportunities faced.

The following tables are best industrial guess breakdowns of the costs of the efforts for all participating parties in the various countries. Figure 6 is by year and figure 7 by countries. All estimates are based on the declarations of interest and might change accordingly.

Year
Cost MECU

(1998
              50)

1999
350

2000
450

2001
450

2002
450

2003
450

2004
450

2005
400

2006
150

Total
3200

Figure 6. Proposed yearly cost of ITEA

Country
Start up year 1999 cost MECU

France
80

Germany
80

Italy
60

The Netherlands
70

Belgium
30

Nordic
20

Rest of EUREKA countries
10

Total
350

Figure 7. Proposed cost breakdown per country in 1999

5.3
ITEA programme management and projects

The ITEA organisation, as displayed in figure 8, reflects the unified nature of the competences: there will be one Steering Group, unless the future workload necessitates installation of a second one, acting under the ruling of the ITEA Board. The ITEA Board has sole authority to accept projects.

Full information for Project-Proposers can be found in the booklet ITEA-Regulations, which can be obtained from the ITEA Office.



Figure 8. The ITEA organisation

Projects shall be defined and prepared by project consortia. These consortia will be open to all qualified companies in the EUREKA member states and active in software intensive systems. ITEA will accept projects within the scope of the ITEA Rainbow Book, of non-immediate competitive nature, in the field of applications. The final assessment of projects will be carried out by the ITEA organisation. 

ITEA projects have to cover at least two ITEA competences, with emphasis on Complex Systems Engineering.

Projects should be of substantial size in order to safeguard consolidation of the acquired know-how. Labels will be granted for a duration of two years. Projects can only be approved when applied for by at least two partners from different EUREKA member states.

6.
Technical annex

6.1
Complex Systems Engineering 

Complex Systems (CS) Engineering is the set of methods, techniques and tools that support construction and master the life cycle of complex systems. As such this activity is common to all ITEA partners. The targets of this ITEA competence include:

Provide frameworks to be implemented in practice by ITEA members and to be used in constructing integrated engineering support environments by the other competences. This means that research has to be conducted on:

· Representations for system architectures and effective instantiation of these architectures to specific application systems.

· Building system engineering processes, methods and techniques

· Methods and tools for system simulation and formal validation and verification 

Within the framework of ITEA, the goal of the competence Complex Systems Engineering is not to solve once and for all the problems associated with the exhaustive solution of complex systems engineering, but to propose and test a pragmatic way forward: the target is neither to achieve the ultimate completely automated complex system design nor is it the complete formal proof of complex systems.

Pragmatically, the actions will be based on a reasonable federation of existing tools, methods and practices associated through proper design. Multiple engineering environments will be needed since they depend on the specific discipline as well on the different organisational structures and procedures.
6.1.1
Strategic reasoning

In recent years software engineering has evolved from functional (procedural) to object-oriented methodologies. Recently it has evolved towards component-based development (JavaBeans, DCOM, CORBA, UML and UML-RT). This component-based approach is going to be used at system level as well. This will bring hardware and software design and development closer together, which in turn will have a significant impact on the engineering processes. System specification can be used to deduce components as well as to select existing components. The efficiency of the current designs and implementations still has a number of drawbacks but it is expected that this will improve during the coming years (during the scope of ITEA). 

Using such an approach will really enable European industry to leapfrog. 

6.1.2
The current situation

ITEA realises that there is no common understanding of the system engineering processes, practices, activities, methods and techniques. Current tools cover only parts of the engineering activities and there is often little interoperability. 

The management of the overall product creation process across multiple engineering disciplines and including the hand-over to manufacturing is, as a whole, not yet very well developed. The data management and process support in concurrent engineering (e.g. hard- and software co-design), simulation at system level and a new approach for product architectures (based on an approach of reusable components which in turn may consist of hardware and software sub-components) has not matured very much.

Many tool deficiencies clearly reflect deficiencies of current development methodologies and therefore significant improvement in the tool area can only be reached if accompanied by appropriate methodological work.

The situation for software engineering described below shows that also within the specific engineering domain still a lot of progress has to be made.

For a large number of applications there exist a number of partial tools such as: tools for expressing requirements, configuration management, specification, design, simulation, and testing. In past one has tried several times to implement an integrated software development environment. Deficiencies of existing tools:

a) Tools do not often have communication between them

b) Verification, validation and test are also independent

c) Interactive design/development is hard to manage

d) Trace-ability is poorly done

e) COTS are not treated in a natural fashion

f) Changes in requirements are not handled

g) Domain and application engineering are not separately supported

Among the main causes for past failures in obtaining such an integrated environment are: universal applicability aim, complete coverage aim, processed on specific phases – not on entire process/ life cycle, incompatibility with legacy.

To increase the chance for success the ITEA approach will be different:

· Focused, it will add what is needed by means of the effective exercise of any other core competences, not for everything

· Pragmatic by dealing with heterogeneity of problems / tools / technologies and dealing with uncertainty and partiality of results (BBN)

· Incremental, based on a flexible framework for integration

6.1.3
Trends

In the design or development of complex tools a lot of trends are becoming visible. These include:

· Complex systems engineering makes the separation between hardware and software in a realisation phase. A component-oriented way of system engineering should take this into account 

· A component-oriented way of working should be based on a standardised architecture and components. Notations to describe these architectures (structure and interfaces) and to describe which components or component versions can be combined in products should be developed

· Multiple engineering disciplines have to work more closely together and in parallel. This requires new approaches for data management and for the engineering processes 

Complex Systems Engineering research should cover this domain by investigating how to improve the methods, practices, techniques and tools of individual disciplines and how to ease the overall product creation by taking into account cross-disciplinary process and data management issues. Establishment of new engineering processes based on re-usable components (hardware as well as software) within a family of products as well as across product lines requires research into methodologies how to describe the architecture and interfaces of these components and how to manage the (re-)use of these components. 

6.1.4
A way forward

Today’s technologies offer new exciting opportunities in terms of the increased level of integration and this in turn allows the time to market to be reduced and money to be saved because:

a) They simplify a component based architecture (e.g. ORBs)

b) They allow a progressive modelling association of their mutual enrichment (e.g. through the use of object orientation) throughout the development cycle

c) In a number of special cases they pave the way to an automatic attachment of tests with the concurrent design and implementation of software

d) They enable the use / development of simulation tools for more realistic tests by the system’s operators

Research is still required to fully grasp the opportunities and to find out which technology offers the best solution and under which conditions. The aim is to cover as wide a range of application domains as possible. It should nevertheless be stated clearly that the approach does not cover each and every system and/or product but is more specifically geared to those which are called ”responsive” – roughly speaking those that have a strong asynchronous interconnection with other systems (e.g. control, command, supervisory, management systems acting on processes or flows).

Such system engineering environments could be provided together with the key technology Distributed Information and Services Systems and Software Engineering. In particular on filling the gap in the following main aspects (which are characteristics of today’s problems in complex system engineering problems):

a) Support of multiple heterogeneous HW & SW basic platforms (e.g. UNIX, Windows)

b) Geographically distributed development

c) Multiple interfaces with the external environment

d) enabling the use of generic components and commercial off-the-shelf components and tools

e) Offering the opportunity to add or substitute tools in the framework

f) Represent physical and software models in a unified representation

Projects will be specific; they will be geared to the needs of the other technologies from ITEA. ITEA does not believe that one and only one paradigm or environment for Complex Systems Engineering will emerge during its life span (or perhaps ever?) but there will be a strong reliance on theoretical and engineering foundations already developed or being developed specifically in the Frameworks Programmes (e.g. SACRES, ..). The added value will be the generation of savings and this is located in the method for integrating together the different constituents/components which will be used for requirements management, specification, design, implementation, simulation, test and integration validation (including security and safety). This can also generate questions to be answered by projects in the 5th Framework Programme.

6.1.5
Areas of interest

· Conceptual frameworks for constructing and systematically applying distributed engineering support environments within a heterogeneous computer infrastructure 

· Guidelines on how to integrate methods and tools using the above framework

· Experiments and try-outs to prove the usability of the framework

6.2
Extended Multimedia 

The emerging Information Society is going to be based on the creation, management and fruition of multimedia information and content. Companies need to create and exchange information in most of the activities performed in the life cycle of their products: design, manufacturing, identification of potential clients and related needs and finally customer support. 

More and more the information elaborated and circulated represents an aggregation of images, audio and data. For the citizens the multimedia-based Information Society offers new ways for better and faster access to the information, for more complete and qualitative communications modalities and for a higher level of inter activity. Inter activity allows people better participation and control of the information delivery and of the information building process. In the public sectors and administration, multimedia may potentially be an opportunity for significant improvements in a number of relevant fields. In education, through distance learning and virtual classroom based applications, in health care and medical assistance, through the implementation of tele-presence and virtual reality techniques, in the daily relationships of citizens with the administration, for example making use of the advanced concepts of intelligent/mobile agents.

Complexity of technical systems is growing rapidly. Control of such systems by hand becomes too much for human beings (e.g. flying a modern aircraft without technical support). Information Technology can support controlling complex systems by gathering system internal and environmental information (multimedia), taking decisions, and performing or proposing relevant actions to the human operator. Such Smart Systems are to penetrate all sectors of daily life soon.

To fully exploit the potential that multimedia brings, to assure short time-to-market and high quality services, improvements in terms of new concepts, architectures, systems, techniques and tools are needed in a number of key system and software related areas. 

The goal of the Extended Multimedia Systems and Software competence is to focus on these areas, addressing all aspects and issues relevant to the development of multimedia that are additional and sometimes completely new to those required in the case of conventional systems and services. 

In this context multimedia is not only limited to computer- and TV-based systems. It also includes systems that run in environments like automotive, intelligent transportation systems, home systems, etc. A system level perspective is also assumed, integrating and relying upon specific technologies considered and provided by the other ITEA competences. Relation with other ITEA competences is explained in section 3.4.

6.2.1
Main Trends 

Multimedia represents the point of convergence of a number of traditionally separate technologies and markets. Computer science, telecommunications, cable, terrestrial, satellite television and consumer electronics are rapidly moving together (competing as well as co-operating) in the same reference scenario. Emerging new systems and services are just in the middle and might dramatically benefit from the synergy, while the customer wants to be able to access all the different worlds of Internet, broadcasting TV and interactive multimedia services. At the same time technological breakthroughs in techniques like video compression and broadband transport are making the delivery of multimedia services feasible and economically attractive for categories of users (e.g. residents) who until now have been excluded.

On the other hand, multimedia brings with it specific requirements, open questions, problems to be solved, as well as opportunities in different application areas. Starting with the customer, the customer's role could change significantly, shifting from passive to active behaviour in an environment where the customer’s preferences will dramatically drive the success of multimedia applications, services and products. Within this framework the new paradigm is represented by ”interactivity”. The usability and friendless of the user interface greatly affects the approach and attitude of the user towards multimedia, while the evolution towards modular, fully portable, open and distributed systems and software platforms appears as another mandatory requirement.

A relevant difference with respect to traditional software systems is the presence of time-dependent media, such as sound, video, and animation, to be processed in addition to/in conjunction with time-independent media, such as data and still pictures. In this case the synchronisation of time-dependent flows of information with time-independent data, the appropriate access and management of time-dependent data, the strategies for meeting Quality of Service requirements (mainly in terms of delay and delay jitter) and the design of appropriate user interfaces have to be carefully analysed and taken into consideration.

Interoperability is another and probably the most crucial issue in multimedia. Interoperability must be assured from different perspectives and for various purposes: interoperability among the elements of the delivery chain as well as interoperability among services. Finally the portability of contents over different interactive multimedia platforms will become very important, given the very high production costs of the contents themselves.

6.2.2
Themes 

6.2.2.1
MM Services architecture

In order to support multimedia, ”intelligence” is required both at end-user terminal and at network level. Technical options have been proposed and largely studied in recent years for the deployment of intelligence: where should it be located and how should the intelligence be handled, and for the distribution of the service logic.

New challenges are appearing in relation to multimedia services. The convergence and synergy of domains, the new concepts widely promoted by the Internet diffusion (web browsing and supported applications) and also, from the technological viewpoint, the availability of increased computing capabilities, oblige us to reconsider the paradigms already available and to explore new opportunities for the distribution of intelligence and service logic. On the other hand, the possibility to identify a universal service architecture that meets all the requirements is called into question more and more. It seems more appropriate to focus attention on issues concerning the inter working between services, each of them based on an alternative service architecture.

The need for progress is apparent in the following areas: new concepts and paradigms for the intelligence and service logic distribution; basic service modelling concepts and components; service architecture based on the convergence of interactive multimedia, Internet, and web paradigm; inter working of services characterised by different architectures; technologies for supporting multilingual services and technologies for supporting multiple sensor systems.

In addition, even if multimedia research and development is currently becoming one of the hottest areas in Information Technology, design and construction of new applications still remains a critical task. This is mainly because multimedia are typically characterised by a multiplicity of actors involved in the service delivery, a high degree of interaction among different entities and the stringent requirements derived from the timely delivery of large quantities of continuous media/content involved in the video/audio-based applications. The remote access to video pumps and the efficient streaming in an interactive application scenario still causes problems and introduces technological dependencies. The target scenario foresees a completely open and portable environment where multiple players are involved in distributed applications (distributed application servers) and multimedia content is pumped from geographically distributed sources (video pumps) to different clients.

6.2.2.2
Intelligent and Mobile Agents

Over the last few years research has commenced into the topic of Intelligent and Mobile Agents and into their potential use in a large number of application fields. This technology represents a promising solution, as an alternative to the more traditional client and server paradigm. In the reference scenario intelligence is made available where and when required, at end-user and at network level, using pieces of software performing specific tasks and acting on behalf of a user. An area for further progress is the use of the agents for the support and delivery of multimedia services.

6.2.2.3
Synergy across converging fields for public multimedia offer and support

In the current Telecom and IT scenario the provision of new services and the enrichment of existing services with value-added features is becoming a key issue. In particular the convergence of telecommunications, Internet and TV distribution towards the same digital representation of information and in addition the potential merging of their delivery platforms, offer the opportunity for adding value to single services, taking advantage of the synergy and integration of the services and technologies. 

6.2.2.4
MM support in a mobile environment

The evolution from the current to the future generation of mobile systems will support the evolution in the service offer, from voice and low bit-rate data, as are available today, to broadband and personalised multimedia services, meeting user needs and requirements in a large variety of application domains. Mobility-related concepts such as terminal mobility, personal mobility, service profile portability and user interface portability will be fully explored and exploited. Terminal features and supported standards, service definition, air interface, point-to-multipoint configurations, dynamic resource allocation, core network capabilities for mobility support are areas where progress is needed and expected.

6.2.2.5
Smart systems

Successful operation of complex technical systems depends a lot on the amount and quality of information from inside and outside of such systems. This information is of a different nature and can be defined as multimedia, although it is not typically voice or video. E.g. a modern HAV system (heating, air conditioning and ventilation) in an office environment needs information about normal working hours, temperature, humidity, CO2 concentration and so on to provide a good climate. Such other complex systems are aircrafts, automobiles, trains, power plants, washing machines, etc. Common for smart systems is the need of accurate information provided from various types of sensors, data storage, algorithms, processing units, actors and user interfaces.

6.2.2.6
MM in home systems

The increasing computing power implemented in domestic goods (e.g. white goods) increases the feasibility of new services. The basis of these services will be the networking of these devices. The resulting distributed home systems are characterised by individual, unpredictable and dynamically changing system configurations. These configurations will include products of different product and technology generations and different manufacturers. In parallel these systems must require a minimum in maintenance. It is not possible to educate the end user in a special way. This requires easy-to-handle user interfaces and a plug-and-play capability. Therefore upward and downward compatibility and generation-independent plug-and-play characteristics are of significant importance. Nevertheless, these systems have to provide access to professional types of networks to enable tele-working etc. 

6.2.2.7
Virtual and augmented reality

Still images, videos and three-dimensional scenes are important components in almost any multimedia application. The possibility to retrieve and play this kind of material on a wide range of devices (fixed, mobile, graphical or otherwise), characterised by huge differences in performance, makes relevant the definition of algorithms and techniques to adjust the resolution of the models for the expected performance of the device. It is thus important to focus some of the activities of the projects on the definition of multi-resolution algorithms and tools for the representation of still images, videos and scenes at different levels of detail. This is crucial for application of virtual and augmented reality, for which there is a continuously growing interest, at both social and commercial level, due to the expected impact and foreseen applications in a wide range of fields: from social support (virtual cities) to medical assistance and health car, from education to concurrent engineering, from cultural and industrial activities to the field of application entertainment (games). In most of these applications virtual humans, alone or interacting with real people, are able to act, in real time, on their own or to act instead of a real person and on behalf of this person, in a virtual environment. Also for professional applications like in design and manufacturing virtual reality is of crucial importance.

6.2.3
Areas of interest

A non-exhaustive list of areas of interests includes

· Inter-operable systems and platforms

· Software systems operating on inter-operable devices

· Service-creating environments, and agent-creating and -executing environments

· Algorithms and tools for navigation in 3D space

· Algorithms and tools for audio and visual retrieval

· Software and systems packages before the validation and verification phase

· Virtual design and manufacturing.

6.2.4
Co-operation

In the multimedia area close co-operation across reference sectors, for example Information Technology, Telecommunications, Consumer Electronics and Content production and provision is mandatory, both in terms of technology and business, as indicated in section 2.10.

6.3
Communications

Communication Systems and Software Engineering refers to a collection of components (subsystems, building blocks, COTS modules, software modules) which provide communication services between edge entities (applications), by means of the appropriate functionality and "connectors" (i.e. protocols, interfaces). These services may be supplied inside a single or between multiple components.

The ultimate goal of communications software and systems is to supply a reliable, secure, and efficient communications infrastructure (wire and/or wireless) to support distributed applications and services, particularly for new extended multimedia-style applications in a nomadic or mobile environment.

Over the next eight years, the emergence of a digital world with autonomous items and devices connected by a universal address will allow a general ubiquitous IT (communication any time, any where with anybody) that will change the way of life (tele-working, collaborative work, culture at home, ...).

6.3.1
Trends

6.3.1.1
General trends

Major trends specific to the ITEA Communications Systems and Software environment are: 

· Liberalisation (incl. deregulation) of the traditionally monopolistic European tele-communications market

· Wireless network as GSM enables a more generalised mobility ("nomadism") and versatility

Major trends commonly found in Communication Software and Systems are: 

· The move to a convergence of IT, multimedia and telecommunications leading to the necessity to develop interoperable protocols and therefore a common platform for the development environment

· Mobility-based primarily around wireless multi-service style networks (complete extension of fixed services). There is an increasing need for information to be available for anyone, anywhere, at any time. 

· The value of new services will lie mainly in the quality and accessibility of the information, e.g. databases, storage and retrieval, communication. There is increasing pressure on private and public operators to provide new and personalised services

· There is a need for an adaptable Quality of Service, interoperability, security, safety, and dependability (respecting processing, real time, and safety constraints in automotive control systems, aircraft control, telecom switches, ...)

· Interactive access to education and entertainment-style applications

· Global connectivity

These trends will result in:

· New internationally approved standards (UMTS, ...)

· Faster standardisation by involvement of public concerns and broader industrial sectors

· More intelligence and flexibility in distribution techniques

6.3.1.2
Technological trends

Four important technological trends impact upon the communication area:

· increase of bandwidth caused by improvements in fibre-optic and xDSL transmissions, new channels offered by satellites and terrestrial LMDS and MMDS. Bandwidth for mobile services is also increasing: GSM and LEO/MEO satellites 

· digitisation of AV signals make them identical to other telecommunication or IT signals offering a technological basis for the convergence of the three sectors. Associated to digitisation, compression considerably improves the usage of available bandwidth offering more services on the same infrastructure

· introduction of a return path for TV services opens the door to inter activity

· finally, after the explosion of digital wireless such as GSM for public networks and CT2 or DECT for private use, it is now clear that the world is going wireless even at high bit-rate

These technological developments are leading to the convergence of the three communication sectors: broadcasting, telecommunications and information technology. This convergence entails the coming together of content, infrastructure, storage and processing and consumer electronics devices. It will bring new services and in turn new business opportunity for service providers, network operators and CE manufacturers. The effects of convergence on transmission networks result in a separation of the transmission network from the information types transmitted. Since transmission networks become more and more independent of the service they carry, significant evolution is required both in the infrastructure of the transmission networks and in the protocols used to exchange information over the networks. The tendency for broadcast networks to offer inter activity and for inter active networks to offer more bandwidth leads to a harmonisation of the infrastructure and protocols of the broadcast and telecommunications networks even if they do continue to differ on aspects such as the physical support.

Because wireless transmission will probably be considered as the preferred medium for indoor communication, there is a need to consider the specific requirements of wireless support in the architecture of communication systems. Inside the home, it becomes realistic to envisage the deployment of a wireless home-network to allow the portability of end-devices and to solve the cabling issues between rooms. The question now is to know how wireless home networks will interconnect with radio access loops (DECT, LMDS,...). Wireless seems to offer the opportunity for a convergence of in-home and access networks communication systems and protocols.

6.3.2
Areas of interest

The areas of interest already identified are expected to be:

· New generation reliable, trusted software infrastructure for seamless heterogeneous networks

· Multi-layer management of multimedia across heterogeneous networks

· Integrated Network Planning and Development Tools

· Expected to come out of close co-operation with the Complex System Engineering  competence will be :

· An Embedded Signal Processing and Communication Framework

· Communication service building blocks for modular and reusable applications

· Software tools for communication platform design & planning (e.g. fixed and mobile networks, frequency plans, antenna location, edge/core network dimensioning, …

· New standards for Router/Switches and Base Station

6.3.3
Target Market Sectors

An initial list of potential target market sectors is:

· Voice and data communication services in networks (embedded client software, non-embedded server software technology) including mobile networks

· Telecommunication networks (PSTN/ISDN, IN, Broadband, City networks)

· IP-based networks (Internet, intranets, …)

· Digital Home Networks (Distributed multimedia services, CTI, IVR, …)

· Trusted interoperable trade environment respecting European countries' specific requirements (cryptography, trading, ...)

· Communication infrastructure environment for cars and aircraft (automotive, aircraft manufacturers)

6.3.4
Leapfrogging

The possibility exists for European suppliers and service providers to leapfrog their American counterparts in the provision and deployment of next generation extended multimedia-style networks. This will require focused and co-ordinated developments, funded on the basis of their ability to demonstrate the technological advance over the current communications software or system being targeted.

6.4
Distributed Information and Services

The explosion of new ways to communicate has opened novel market opportunities connected to the distribution of information and services. It is possible to classify the relevant application domains within two broad classes: 

Open Society - Large-scale information services for which the audience is open and potentially unlimited, such as:

· Public (administration, health care, interest groups, open communities…), for example: On-line administrative steps for citizens, electronic calls for tender and answers, relations between the medical world and social security, relationships between citizens and local authorities, provision of information to citizens, ...

· Commercial (e-commerce,  publishing/selling of multimedia contents, …)

Private community - Focused audience applications for which users are known, identified and secured, such as:

· Intra/inter-enterprise collaborative systems, for example: collaboration between remote departments of the same enterprise to elaborate a product or a specification, or between an enterprise and its subcontractors, or collaborative sharing of clinical data across health care enterprises.

· Virtual enterprises (created as integration of electronic services), closed communities (like private clubs or groups of researchers exchanging information)

· Professional services (tele-working, access to professional databases, for example: a GP accessing a centralised electronic patient record database.)

The goal of the key competence ”Distributed Information and Service Systems and Software Engineering” is to support research that will result in the creation of platforms prepared for the construction of future applications within these domains. 

These platforms will provide technology modules in an architecture able to address the distribution of different contents, applications and services. They will support one or more of the various phases of the distribution process (creation, processing, storage, access, management, maintenance, ...). 

ITEA projects will select with sufficient anticipation application sub-domains where the European industry has a good chance to be well positioned.  The projects will define new platform architectures adequate for the target application sub-domain they will identify the necessary technologies, develop the missing ones, integrate them in an evolutionary architecture, prove the latter’s adequacy in one or more demonstrators and exercise them to obtain a user validation.

Definition of the platform architecture will be crucial. The nature and volume of the distributed information, the characteristics of usage and the number of users will have a substantial impact on its definition.

A non-exhaustive list of the expected relevant issues includes: 

· Network: constraints & opportunities

· Privacy, security, dependability, copyright / protection of intellectual property rights 

· Scale & scalability, openness (close/public), management

· Mobile and nomadic usage

· Multilingual / multicultural context

Priority must be given to the issues to be resolved and to the technologies to be used in accordance with the application domain concerned. The following table shows some examples.

Priority to
Application Domains

Issue
Society
Focused audience

Privacy
***
*

Security
*
***

Scale
***
*

Scalability 
*
***

Mobile
*
***

Nomadic 
**
***

Multi lingual/cultural
***
*

ITEA Distributed Information and Services Systems and Software Engineering projects will have to deal with as well as co-operate in coherent platforms with many technologies such as:

· Virtual machines, ORB, databases, transaction systems

· Agents, meta-languages, object services, components

· Protocols, security (coding, crypting, scrambling, authentication, trusting, secure transactions)

· Push, browse, searching, sorting, indexing

6.4.1
Areas of interest

In order to show the results obtained from the investigations, usability experiments will be conducted involving users on a small case basis for requirements definition as well as experiment development and validation.

The expected deliverables belong to the following categories: 

· standards

· platforms ready for building applications (including infrastructure, services, components, tools, ... and implementing an architecture)

· demonstrators for proving the usability of the platform

6.4.2
Trends 

Citizen and enterprises will be confronted to access information made available by administration, local authorities and enterprises, both from their work and from home. This will change the way of life and the way of work. One of the major characteristics of this information is that it will be distributed and of various types (multimedia). The fact that access will be open implies an increased heterogeneity of interconnected systems.

A non-exhaustive list of the major trends forcing a quick evolution is:

· Distribution is the key : the number and the variety of on-line distributed services will explode during the next years

· Heterogeneity is the focus : this explosion will require the mastering of a high level of heterogeneity

· The fast evolution of technologies for distribution on the impulsion of CORBA, Java, DCOM

· increased re-use of software by programming / using components and object technologies (JavaBeans, COM)

· Security has become an essential component for the advent of distributed applications

· Software is present in more and more appliances and components used by humans that  require tight processing, real-time, safety and high availability

· The value of the technology is low ; Value comes with focused technologies integration

· Fast development and evolution of applications for competitiveness

· Operating System independence (heterogeneity)

6.5
Content Processing



Figure 9: Content Chain

6.5.1
Technology : Content creation and capturing

The market surrounding the information distribution will require a huge amount of information. The content will be either synthesised or acquired. As far as reality is concerned, there will be a need for numerical data acquisition which will include sound, still and live images, and possibly acceleration, pressure, …

New sensors and communication devices provide information at raw data rates unseen in the past. In order to finally arrive at a data rate, which can be consumed by a human or e.g. an effector, machine perception and processing has to be performed. This even has to lead to a new (and more successful) approach of real “Artificial Intelligence” than in the past.

Local and intelligent processing capabilities have to be developed in order to improve the pertinence of these data.

Issues are:

· Use of video camera as supervision sensors

· Higher level of compression by intelligent sensors (e.g. direct Midi connection from an intelligent microphone)

6.5.2
Editing - Authoring - Indexing - Translation

Using the DAVIC terminology, content is provided without interactivity (e.g. pay per view), declarative interactivity (e.g. transactions, program selection, proxy-based WWW), declarative interactivity with procedural enhancements (e.g. electronic program guide, parental control, angle selection), to full procedural interactivity. The complexity of the supporting formats (DAB, DVB, DVD, MHEG, etc.) increases accordingly. In the setting of such standards, Europe has so far been playing a leading role.

A key factor and an absolute must in the creation of an information society is assistance to enable the application domain experts (e.g. the European creative studio) to create content or applications. Just as many people today are able to set up and maintain spreadsheets and databases without the help of an IT specialist, the near future will require this to be the case for the creative world - both amateur and professional.

Programming the domain enables artists and service providers to index, encode and translate digital streams and to fit these onto any physical support without any prior knowledge of formats, file structures, etc. Just as the availability of software development tools dominates the choice of silicon in an ever-increasing number of market sectors, the acceptance of formats more and more often depends on the quality of the authoring tools and the availability of player means.

Challenges are:

· Automatic settling of scalability, in terms of both the level of detail provided and remote versus local processing. Content enhancement requires substantial study in the area of human perception (think of improving the perception of stereo sound by the introduction of ghost speakers) and in the area of channel modelling. Graceful degradation requires effective trick modes.

· Multi-lingual and multi-accent support (speech recognition, trans-cultural, synthesis)

· Conditional or (temporal and frequency) restricted access and authentication

6.5.3
Technology: Format conversion & Transcoding

All information services must be available to all end users, irrespective of the level of sophistication of their terminals (PCs, Digital STB at high or standard definition, low-definition monitors, text-oriented devices, etc.); moreover, the available bandwidth may constitute a limiting factor in the amount/quality of data transferred.

Playback of compressed digital information requires special techniques when attempting to apply special modes (FF, SF, FB, SB); new algorithms must be developed to preserve good image quality.

Application domains calling for these technologies are, among others, in-car entertainment systems, interactive STBs, integrated information systems.

It will therefore be necessary, for example, to:

· Adapt the compression factor to the available bandwidth

· Adapt the resolution of the decoded pictures to the resolution of the monitor, by degrading or upgrading it

Expected impact:

· New techniques to dynamically modify the compression factor

· New techniques to convert the decoded data between different resolutions

Road Map

· Existing standards (MPEG, MHEG, HTML , Open TV, Media Highway, +++)

· Contribute to the definition of new standards

· Implement new standards

A close collaboration with both the Extended Multimedia Systems and Software and the Communications Systems and Software Engineering key competences is necessary in order to agree, for instance, on new standards for compression.

6.5.4
Technology: Protection / Signature 

The protection of content is one of the crucial tasks at the moment. With the growing importance of data exchange (e.g. email) data access and payment (e.g. Internet), conditional access is the key element to ensure that content providers are willing to quickly enter new application areas. If the intellectual property rights of individuals and companies and the secure transmission/access/payment of/to content are not guaranteed, the acceptance of the society for new applications will in all probability decrease. 

Related to the topic of protection is the matter of the integrity of content. With the increasing capabilities to modify content it becomes more and more important to be sure about authenticity of content (e.g. stock market data). 

ITEA therefore pursues the advance of technologies in the area of: 

· Conditional access (e.g. encryption for time- or frequency-limited access), 

· Ensure intellectual property rights (e.g. copying of content is possible, but the owner of the content will be paid automatically)

· Authentication, integrity and signature technologies (e.g. watermarking, technologies to enable electronic commerce)

Possible related standardisation bodies are: DAVIC, DVB, MPEG-4, MPEG-7 and the Open Set-Top-Box Initiative

6.5.5
Technology: Compression / Multiplexing

Digital data compression is a central technology allowing efficient information transmission for the creation of new applications and services. Although today standardised digital compression schemes are well established for mono-media/ mono-platform configurations, the diversity of tomorrow’s configurations will require the development of new content processing functions for:

· Editing in compressed domain: addition and mixing of complementary information

· Dynamic modification of the compression factor to adapt to the distribution network capacities or to guarantee quality of service 

· Dynamic formatting to allow the exploitation of content on platforms with different capacities

· Automatic generation of scalable versions of the same content allowing a free composition at the user's side, exploiting level of detail information

· Addition of auxiliary data to the content permitting user’s side local processing, for example, to enhance the content quality or to create new functions (e.g. 3D sound generation, better slow motion, enhanced fast-forward replay)

· Transcoding within the same data type (e.g. change of resolution of video images) and also between media: text to speech transformation, speech to facial animation, 2D/3D conversion,...

· Content coupling and automatic linking, for example, between free form video components and the corresponding audio

· Content profiling and tailoring in terms of user's platform configuration and also in terms of information representation according to personal or cultural preferences

6.5.6
Technology: Indexing

The value of information depends in many cases on how easy it is to retrieve, access and filter, but unfortunately it is becoming more difficult day by day to find the relevant content. In fact, an incommensurable amount of content is nowadays available in digital form, in various places around the world, and more and more people appear that want to use it. However, before one can use any content, it must first be located. The indexing technology is a possible solution to the problem of quickly and efficiently identifying various types of content that are of interest to the user. A content-based description of various types of multimedia information that addresses a large range of multimedia applications is therefore required.  As a basis for the efficient and fast indexing of the different kinds of information, automatic content recognition technologies for speech, images, video and text are also lacking today. 

6.5.7
Technology: Ontology 

For the retrieval of content the agent technology is promising. However, in order for an agent to effectively communicate knowledge about a subject domain, that states the validity of propositions and requests and executes actions, it must use a conceptualisation of that domain. Such a conceptualisation is the specification of the entities that may exist in the domain and the possible relationship between such entities. It therefore provides a structured vocabulary (i.e. entity and relationship name and relative description) for representing and communicating knowledge about the domain. In the literature, this is usually called Ontology: it can be considered the vocabulary shared by agents in order to communicate about a specific domain.

6.5.8
Technology: Storage and retrieval

The information society, based on digital technologies (multimedia, networks, interaction devices, ...) will allow the development of a highly distributed environment of services. However, storage and retrieval of information will still be a bottleneck if some important issues are not solved:

· Compact file system design for many and large files and cross referencing or indexing

· How to insure permanently a consistent vision of heterogeneous but highly correlated data

· How to manage these data efficiently in a distributed network

· How to reuse existing data/systems if proven

· What are the requirements for the MMI

In the context of ITEA, the significant improvement in content storage and retrieval will be achieved by standardisation, which will take into account:

· The synchronisation over the network

· The data federation

· The aggregation mechanism.

· The management of huge data sets

6.5.9
Technology: Hardware configuration / Platform independence

There is no visible saturation of services needs. The demand will increase at least at the same rate as hardware and network capabilities. The compromise between openness, evolution (software driven) and performance (hardware driven) will still be an issue for the next ten years.

 In order to provide an industrially viable platform, ITEA has to promote a platform independence approach which can be implemented on a totally standard hardware platform, relying mainly on software solutions, towards a fully hardware-based solution that is suitable for low-cost set-top boxes. 

Intermediate solutions based on new ways of programming programmable logic are also within the scope of ITEA. The aim should be a virtual media engine along the lines of the Java virtual machine paradigm.  The demonstrators should include:

· Platform independent language

· High-level hardware configuration

· Semantic validation of hardware- and software-based implementation

6.5.10
Technology: machine perception and reasoning

All information produced has finally to be consumed by a human or a machine effector. The ever-increasing bandwidth in data produced and transmitted is not reflected by an equally increasing population of information consumers. This means, that information is either produced directly for the trash can or many entities of information have to be condensed to a less redundant, more meaningful level. Many of this data condensation is still impossible to be done by machines today. Due especially to the vast data rates of modern sensors, the major challenges are:

· Interpretation of image data

· Automated classification of data and learning of interdependencies.

6.6
User interfaces

6.6.1
User Interface rationale

HMI is of crucial importance to the user/consumer acceptability of any electronic system, both in non-embedded and in embedded system applications. This is particularly true where new electronic systems become functionally more complex and at the same time address a large spectrum of users with different skills, customs and cultures. The HMI entirely defines the way a user may interact with a system, be this a simple coffee-machine, a mobile phone, a point-of-sale, a cockpit of a car or of an aircraft, a TV set or a computer. While simplicity must be the first characteristic of any HMI, this criteria (by itself difficult to achieve) is not enough to address the need for ever more complex devices and services (consider browsing the Internet from a TV set using a remote control or interacting with multimedia devices in a car while driving). Consequently new criteria and new technologies need to be considered and developed.

In the past, HMI relied mainly on the capacity and restrictions of an underlining poor hardware so that the user needed to become accustomed to the system and not vice versa. This reduced considerably the acceptability of such systems and consequently their mass of users. Nowadays and even more so in the foreseeable future, with the largely increased computation power that may be embedded in almost any electronic system, new HMI approaches can be considered based on reliable speech recognition and synthesis, photo realistic 3D images, 3D realistic sound, etc. Finally, the recent and current rapid development of global networks and services, such as the Internet, the web, the interactive TV, etc. demands a transparent and self-upgrading HMI, that is able to operate on different devices but maintains a common level of functionality.

The goal of ITEA in this competence area must be to develop new; technologies in HMI, addressing crucial subjects such as multi-lingual voice recognition and synthesis, 3D visual and aural integration, dynamic adaptability to different situations, user preferences and skills, training and retention of user's skills, etc. Applied research in HMI need not only address the usability of devices but also their integration in the industrial, cultural and social context for which they are intended. This calls for emphasis not only on pure classic IT/software consideration, but also on ergonomic and psychological aspects of human communication. Such technologies and the foreseeable products based on them will be particularly relevant in the European context, featuring many different languages, cultures and customs.

6.6.2
User Interface competence definition

The goal of any ITEA system is to allow interaction between users. This interaction can be:

· Symmetric and synchronous as in the case of point-to-point direct communication; in this case the two users use the same human system interface (HSI)

· Secondly, the interaction can be symmetric and asynchronous as in the case of exchanging email or other one to many forms of communication (e.g. to broadcast messages)

· Thirdly, there is the asymmetric and synchronous situation as in the case of live production or the chat room, where the moderator has access to a set of databases to feed the conversation

· Finally, there are also asymmetric and asynchronous cases 

Examples include: 

· Information access, where the information provider gathers a lot of information from different sources, with different tools for later consumption by the end user

· Entertainment, where the artist/producer prepares the content for the pleasure of the end user later on

· Command & control, where the engineer designs the end user interface and behaviour of the system with his own tools

We can summarise this along the two dimensions - symmetry and synchronism - as is illustrated in the following table:


Synchronous
Asynchronous

Symmetrical
Point-to-point communication, potentially many-to-many,

A/V conferencing
Email, one-to-many communication

Asymmetrical
Live production, chat room,
Information access, entertainment, threaded discussion forums, command & control

6.6.3
Areas of interest

The user interface activity covers three main areas of interest:

· Interaction

· Ergonomics.

· Content creation.

6.6.3.1
Interaction

Behind a friendly user interface we have more and more technologies to cope with. These include the technologies, which allow the user to use his different senses to interact with the system:

· Vocal recognition, speech synthesis 

· Natural language processing to enhance the level of dialogue between the user and the system, but also to cope with the multilingual European situation

· 3D rendering techniques have still to be enhanced in terms of quality but also in terms of cost and new metaphors can take advantage of these emerging new 3D possibilities

· Tactile as a return path but also gestures as an input means

The goal of a system is to allow users to interact with understandable and meaningful objects.  The user interface viewpoint must therefore take into account this data structuring and handling. Information management technologies have to be developed which allow the abstract information to be translated into something accessible by the end user:

· Information structuring in such a way that it corresponds to the usage model as an object

· Indexing and its associated search strategies, in such a way that it supports and speeds up the different paths the user can have in mind to access the objects

· Users in the IT society are confronted with increasing amounts of data and with data of  higher abstraction levels; therefore to cope with these new difficulties for the user we need to enhance the representation capabilities in user interfaces

6.6.3.2
Ergonomics

It is fundamental to take the ergonomic viewpoint into account as early as possible to achieve an effective user interface. It is therefore necessary that ITEA covers:

· Co-design between engineers and ergonomists

· User test to measure the design towards the user needs, user test can be done in any ITEA project if it is felt necessary, but the goal is rather to work on methodology

· Usage definition (specification) to focus the development on the users

6.6.3.3
Content creation

For the time being designers deal with multimedia content from a technology viewpoint or use the writing rules originating from the movie art. 

To achieve a more artistic value in content, new writing rules must be defined by artistic people working with these new technologies. We can define these rules by letting the artist create freely, focusing less on the content itself but rather on the form, just as in the case of a ”short movie”.

Finally, the ultimate goal will be to incorporate some of these generic rules in new authoring tools (technologies).

For industrial applications in design and engineering, new methods, tools and standards for MM platforms have to be developed. Standardised platforms should also be used in business administration and production control. Common platforms are also necessary for medical applications especially in the areas of diagnostics and multimedia supported surgery.

For a large variety of future applications, additional user interface methods of real time imaging, finger printing and multi-sensoring have to be developed.

For mobile applications in traffic and transport user interfaces have to be especially easy and simple to handle, safe and highly responsive.
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