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1. Overview 
 

ArtistDesign is a driving force for federating the European research community in Embedded 

Systems Design. It brings together 31 of the best research teams as core partners, 15 Industrial 

and SME affiliated Industrial partners, 25 affiliated Academic partners, and 5 affiliated 

International Collaboration partners who participate actively in the technical meetings and 

events. 

 

The central objective for the ArtistDesign European Network of Excellence on Embedded 

Systems Design is to build on existing structures and links forged in the FP6 Artist2 NoE, to 

become a virtual Center of Excellence in Embedded Systems Design. This is mainly achieved 

through tight integration between the central players of the European research community. 

These teams have already established a long-term vision for embedded systems in Europe, 

which advances the emergence of Embedded Systems as a mature discipline. 

 

The research effort aims to integrate topics, teams, and competencies, through an ambitious 

and coherent research programme of research activities which are grouped into 4 Thematic 

Clusters: “Modelling and Validation”, “Software Synthesis, Code Generation, and Timing 

Analysis”, “Operating Systems and Networks”, “Platforms and MPSoC”. “Transversal 

Integration” covering both industrial applications and design issues aims for integration 

between clusters. 

 

The NoE has a very dynamic International Collaboration programme, interacting at top levels 

with the best research centers and industrial partners in the USA: (NSF, NASA, SRI, Boeing, 

Honeywell, Windriver, Carnegie Mellon, Vanderbilt, Berkeley, UPenn, UNC Chapel Hill, 

UIUC, etc) and in Asia (Tsinghua University, Chinese Academy of Sciences, Seoul National 

University, East China Normal University, etc). 

 

ArtistDesign also has a very strong tradition of Summer Schools and Graduate Schools 

(http://www.artist-embedded.org/artist/-Schools-.html), and major workshops 

(http://www.artist-embedded.org/artist/-Workshops-and-Seminars,29-.html).  

 

ArtistDesign builds on existing international visibility and recognition, to play a leading role 

in structuring the area. 

 

The Scientific Coordinator for the ArtistDesign European Network of Excellence is Joseph 

Sifakis (VERIMAG Laboratory).  The Technical Coordinator is Bruno Bouyssounouse 

(VERIMAG Laboratory). 

http://www.artist-embedded.org/artist/-International-Collaboration,1050-.html
http://www.artist-embedded.org/artist/-Schools-.html
http://www.artist-embedded.org/artist/-Workshops-and-Seminars,29-.html


2. Joint Programme of Research Activities (JPRA) 
 

The ArtistDesign NoE implements a Joint Programme of Activities, composed of:  

 Joint Programme of Integration Activities (JPIA) 

including joint technical meetings, staff mobility and exchanges, sharing research 

tools and platforms, and an intranet-based communication structure. 

These activities promote horizontal integration of geographically dispersed teams – 

each excellent in one or more topics -, and vertical and trans-disciplinary integration 

of traditionally separated topics. All these activities will have long-lasting effects, well 

beyond the duration of the initial EC funding. 

 Joint Programme of Research Activities (JPRA) 

promote excellence and integration via either the Thematic Cluster activities, or the 

Transversal Integration activites. 
Integration may These activities are expected to move the state of the art forward, and 

have a real impact on work done in other teams, for both research and development. 

 Joint Programme of Activities for Spreading Excellence (JPASE) 

allow excellence to spread from the JPRA and JPIA activities, to the larger embedded 

systems community. 

These usually take the form of workshops, schools, seminars, and publications (books, 

course materials, etc). Spreading excellence activities also allow the Artist2 partners to 

gain useful contacts and information from outside the NoE. 

 Joint Programme of Management Activities (JPMA) 

plan, organize, direct and monitor the integrated effort to efficiently achieve the 

technical objectives within the ArtistDesign constraints of time schedule and budget. 
 

 
 



The JPRA is composed of intra and inter-cluster research activities on cutting-edge topics in 

embedded systems design. While the main bulk of financing for these activities is taken up by 

outside programmes (Integrated Projects, National Programmes, Industrial Contracts, etc), the 

ArtistDesign NoE finances the extra burden due derived from integrating these into a single 

coherent research programme. 

 

Thus, the essential ingredient within ArtistDesign is the JPRA, which motivates the 

participating research teams far more than the actual financing, which is tiny in comparison 

with the overall research aims. It is completed by the Joint Programme of Integrating 

Activities (JPIA), and the Joint Programme of Activities for Spreading Excellence (JPASE), 

and overseen by the Joint Programme of Management Activities (JPMA). 

 

The structure of the research activities reflects the following decomposition of the embedded 

systems design flow. 

This design flow is composed of the following cooperating activities, starting with component 

based modeling and leading to implementation. These activities must be well coordinated, and 

supported by tools and methods to ensure satisfactory levels of productivity and quality. 

Accordingly, we have structured the area of embedded systems design into the following 

topics. 

 

 
 

Modeling and Validation. Unlike other computer systems, embedded systems are strongly 

connected with a physical environment. A scientific foundation for embedded systems must 

therefore deal simultaneously with software, hardware resources, and the physical 

environment, in a quantitative manner. In order to gain independence from a particular target 

platform, embedded system design must be model-based. In order to scale to complex 

applications, embedded system design must be component-based. The overall objective of this 

activity is develop model and component based theories, methods, and tools that establish a 

coherent family of design flows spanning the areas of computer science, control, and 
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hardware. The activity brings together the most important teams in the area of model and 

component based design in Europe. 

SW Synthesis, Code Generation and Timing Analysis. There is a continuing demand for 

higher performance of information processing, which stimulates using a growing amount of 

parallelism (including using multiple processors). This trend affects the design of embedded 

systems. We address issues related to multiple heterogeneous processors on a chip, also 

containing memory hierarchies and communication interfaces. Such processors can only be 

exploited if (sets of) applications can be efficiently mapped to heterogeneous processors. 

Timing analysis is also affected by the trend toward the new platforms. Timing analysis has to 

cope with the kind of memory hierarchies found in MPSoCs. Also, timing analysis beyond the 

single processor is required. Hence, timing analysis will also consider the timing of 

communication. The overall objective is to provide safe timing guarantees for systems 

consisting of local memories hierarchies and multiple processors. 

Operating Systems and Networks. We investigate how current real-time operating systems 

have to be extended or modified to support emerging real-time embedded systems 

characterized by a high degree of complexity, highly variable resource requirements and 

parallel processing such as multicores. Most embedded systems are often characterized by 

scarce resources in terms of processing power, memory, space, weight, energy, and cost. 

Hence, another objective is to investigate kernel mechanisms that can efficiently manage the 

available resources, taking multiple constraints into account, whilst guaranteeing isolation 

properties. Also, to support dynamic applications with variable resource requirements or to 

cope with unpredictable resource availability, feedback control techniques for resource 

management at the operating system and application level are also investigated. 

Hardware Platforms and MPSoC Design. While hardware platforms for embedded 

applications will continue to be multi-core, with increasing degrees of parallelism, the 

evolution trajectory on programming models, design-time and run-time application 

environments is much less clear. The consequence is fragmentation: while many research 

teams are working on one or more of these domains, there is little communication and 

integration, this leads to duplication of results and overall slow progress. The teams involved 

in this activity have a wide-ranging research experience which covers all the key areas in 

MPSoC application specification mapping. The integration activity supported by ArtistDesign 

will help the participants to the cluster in strengthening the coherency of their approaches and 

focus on addressing complementary issues in a synergistic fashion. 

Design for Adaptivity. An embedded hardware-software system is adaptive, if it can modify 

its behavior and/or architecture to changing requirements. Adaptivity is increasingly 

important as the complexity and autonomy of embedded systems increases. Adaptivity is a 

cross-cutting system characteristic that affects both hardware and software. At the software-

level adaptivity is mainly concerned with flexible and adaptive resource scheduling, e.g., CPU 

time scheduling. At the hardware-level adaptivity includes both adaptation of operation 

modes, e.g., supply voltage and clock frequency, processor instruction sets, and dynamic 

management of hardware resources, e.g., processing elements and memory. 

Design for Predictability and Performance. Many applications have strict requirements on 

timing, and limited resources (memory, processing power, power consumption, etc.). All 

systems also have increasing demands on (average) performance, which has motivated the 

introduction of features such as caching, pipelining, and (now becoming very prominent) 

multiprocessor platforms. Almost all such efficiency-increasing features drastically increase 

variability and decrease analyzability of response-times, etc. and thus have a detrimental 

effect on predictability. Since the introduction of new architectural features is inevitable, it is 

important to: a) develop technology and design techniques for achieving predictability of 



systems built on modern platforms, and b) investigate the trade-offs between performance and 

predictability. 

Integration Driven by Industrial Applications. To have a strong impact on industry and 

society at large, the results of the Thematic Clusters need to be harmonized in an overall 

design flow that can sustain the embedded design chain from conception of the product to its 

implementation. The design chains vary in length and players according to the industrial 

segment addressed: for example, the design chain in automotive electronics starts with the car 

maker (e.g., BMW, Daimler Chrysler, Peugeot, Fiat), goes through the Tier 1 suppliers 

(e.g.,Contiteves, Bosch, Magneti Marelli) and connects to the Tier 2 suppliers (e.g., 

FreeScale, ST, Infineon, Hitachi). It often includes IP providers such as programmable cores, 

RTOS and software development tool providers and design service companies. In the mobile 

communication domain, the chain starts with the application developers (e.g., gaming and 

video content), includes the telecommunication operators (e.g., Telecom Italia and 

Telefonica), the device makers (e.g., Nokia and Ericsson), the silicon makers (e.g., TI, 

Qualcomm and ST) and outsourcing manufacturing companies (e.g., Flextronics). Today, 

there is stress in the chain as the technology advances may create opportunities to redefine the 

roles of the various players. In addition, the system integrators are often faced with an almost 

impossible task of composing their design out of parts supplied by companies whose design 

methods and standards are widely different and about which they have limited or no 

information. There is a need for an all-encompassing approach to system design that can make 

an entire industrial segment work as a virtual vertically integrated company. 

  



3. Joint Programme of Integration Activities (JPIA) 
 

The JPIA activities promote integration of geographically dispersed team sand have long 

lasting effects: 

Joint Technical Meetings. Joint Technical meetings aim to present, discuss and integrate the 

ongoing work, and exchange points of view with other teams. They also serve to identify 

future work directions. 

Staff Mobility and Exchanges. This is essential for integration within the NoE, including 

mobility of students and/or researchers, between core teams, or between core teams and 

affiliated teams. Mobility is justified by and refers to involvement in an activity from the 

JPRA or JPIA, or one of the following: co-funded scholarships with industry; exchange of 

students and personnel within the consortium. 

Tools and Platforms. A research platform is composed of competencies, resources, and tools 

targeting specific technical and scientific objectives around a chosen topic. These are at the 

state-of-the-art, and are made available to the R&D community for experimentation, 

demonstration, evaluation, and teaching. 

The research platforms, tools and facilities are an essential tool for implementing the JPIA. 

They will lay the groundwork for the JPRA, allowing common research to occur and 

capitalization on research results. Platforms are used as the basis for transfer of research 

results to industry. They allow teaching practical knowledge of the concepts and techniques. 

ArtistDesign platforms are not defined from scratch – they integrate the results of long-term 

efforts, and are meant to be durable, evolving with the state of the art. The partners are 

committed to durability, and have invested significant resources into their development. The 

construction of ArtistDesign has provided the opportunity to assemble existing pieces into a 

rationally-structured set of platforms, covering the area of embedded systems design. 

Some of the ArtistDesign platforms have international visibility, and the ambition is for these 

to serve as world-wide references in their respective topics. 

 

 

4. Jointly-executed Programme of Activities for Spreading Excellence 

(JPASE) 
 

ArtistDesign is progressively creating a European embedded systems design community and 

spreading the “Artist culture” in all major research institutions. 

To ensure that the next generation of researchers will continue in this direction we, as a 

consortium, devote a great deal of effort to Spreading Excellence, in both academic and 

industrial circles. Furthermore, through our links with both core and affiliated partners, we 

actively set up permanent links between industry and public research, based on existing 

partner collaborations with major industrial players in the area. 

The JPASE activities are intended to spread excellence and structure the community at large. 

They are planned by the Strategic Management Board, and are implemented by ArtistDesign 

core and affiliated partners. 

The NoE will leverage on its members and teams, who play a main role in the organization of 

world-class scientific events, to disseminate results in the area. We expect that the NoE’s 

structured and authoritative dissemination will have a strong effect on the community as a 

whole, for orienting and creating synergy for research. 

 

  



5. Managing the Network of Excellence (JPMA) 
 

We believe that the current two-tiered Management structure - dividing the management 

amongst cluster leaders and the Strategic Management Board composed of both cluster 

leaders and a limited number of other selected prominent core partners – has been the right 

one for managing such a large research entity. It has provided the right combination of 

flexibility and accountability, while leaving room for innovation and evolution. 

This management structure is reproduced with adaptations in the ArtistDesign NoE. The 

adaptations reflect the greater cohesion between partners, and move to capitalize on and 

strengthen the integration achieved in Artist2. 

 


