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History
ARTIST - FP5 Accompanying Measure:

• Coordinate the R&D effort in the area of Advanced Real-time Systems

• Improve awareness of academics and industry in the area

• Define innovative and relevant work directions

Achieved through activities along 3 axes:

• Roadmaps for selected actions: 
(Hard Real Time, Component-based Design, 
Quality of Service, Execution Platforms) 

• International Collaboration

• Education

Information about these results is publicly available on our web site:
http://www.artist-embedded.org/Roadmaps/

http://www.artist-embedded.org/ACM_Education/
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Objectives

Reinforce and strengthen scientific and technological excellence in 
Embedded Systems Design:

• The NoE will act as a Virtual Center of Excellence

• Two levels of integration
to create critical mass from selected European teams

Strong integration within selected topics
by assembling the best European teams,
to advance the state of the art in the topic.

Integration between topics
to achieve the multi-disciplinary excellence and skills required 
for the development of future embedded technologies.

• Integration will be around a Joint Programme of Activities
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ARTIST2 NoE : Team Leaders
Hard Real Time
Albert Benveniste – INRIA
Alberto Sangiovanni – PARADES 
Paul Caspi – Verimag
Hermann Kopetz – TU VIenna
Werner Damm – OFFIS

Adaptive Real-time
Giorgio Buttazzo – Pavia
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Luis Almeida – Aveiro
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Juan de la Puente – Polytechnic de Madrid
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Rainer Leupers - Aachen
Miguel Santana – ST Microelectronics
Christian Ferdinand – AbsInt
Peter Marwedel - Dortmund
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Execution Platforms
Lothar Thiele – ETH Zurich
Jan Madsen –DTU (TU Denmark)
Luca Benini – LPOS
Petru Eles – ESLAB/Liu
Rolf Ernst – UBR
Martin Rem – Eindhoven
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Execution Platforms

Compilers and Timing 
Analysis

Control for Embedded 
Systems

Testing and 
Verification

Adaptive Real-Time

Modelling and 
Components

Cluster

System Modelling Infrastructure
Integrate ongoing research efforts on infrastructure modelling. This would replace prototyping hardware to reduce 
the cost and time required for designing embedded systems. 

Compilers Platform
Provide world-class code-synthesis and compiler tools for the generation of efficient machine code. Integration of 
existing compiler-generation approaches allowing compilers for new architectures to be built quickly, efficiently 
and reliably.

Timing - Analysis Platform
Combine the best existing Timing-Analysis tools in a standard tool architecture with well-defined textual 
interfaces, to preserve the existing lead of European Research and Industry in this important sector. 

Design Tools for Embedded Control
Develop a suite of tools, for developing resource-constrained embedded control systems - taking control, 
computing, and communication aspects into account.

Testing and Verification Platform for Embedded Systems
Will also make available new powerful analysis tools developed within the network, in particular those from the 
related Joint Research Activities (“Testing and Verification”, “Verification, Testing and Control” and “Verification of 
Security Properties”).

A common infrastructure for adaptive Real-time Systems
Promote extension of operating systems (eg: RT-POSIX and OSEK) and network protocols to support emerging 
real-time applications having a high degree of complexity and operating in dynamic environments. 

Platform for Component Modelling and Verification
This platform will support translations to semantic kernel languages to leverage associated powerful analysis 
tools, in particular those from the “Testing and Verification” cluster.

JPIA - Platform

Sharing Research Platforms, Tools, and Facilities
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NoE Integration

Compilers and Timing 
Analysis; 
Adaptive Real-Time;
Execution Platforms

Control for Embedded 
Systems
Hard Real-Time 
Adaptive Real-Time

Hard Real-time
Adaptive Real-time
Execution Platforms

Hard Real-Time
Adaptive Real-Time
Control for Embedded 
Systems

Clusters

Timing Analysis for Adaptive Real-Time Systems
Integrate research among ARTIST2 partners on knowledge of both worst-case and less than 
worst-case timing behaviour of programs for Adaptive real-time systems and its integration in 
RTOS 

Adaptive Real-time, HRT and Control
Integrate research among control and real-time teams on different computational models for 
embedded control systems and the use of control techniques to provide flexibility in embedded 
systems.

Merging the Event-triggered and Time-triggered Paradigms 
Fundamental work on merging two of the main paradigms in synchronous real-time systems 
design. Strong impacts on distributed embedded systems and network on chip applications.

Semantic Framework for Hard Real-Time Design Flow  
Develop a mathematically sound framework, supporting system modelling, to incorporate the 
underlying models of computation and communication of different design tools. It should be 
effective and rich enough to provide formal analyses, algorithms, and support methods to deal 
with heterogeneity. 

JPRA – NoE Integration

Joint Programme of Research Activities (JPRA)



Embedded Systems Design: An Emerging Unified Discipline
DATE’05   Munich, March 11 2005ARTISTARTIST

NoE Integration

Semantic Framework for Hard Real-Time Design Flow  
Develop a mathematically sound framework, supporting system modelling, to incorporate the 
underlying models of computation and communication of different design tools. It should be 
effective and rich enough to provide formal analyses, algorithms, and support methods to deal 
with heterogeneity. 

Hard Real-Time
Adaptive Real-Time
Control for Embedded 
Systems

Merging the Event-triggered and Time-triggered Paradigms 
Fundamental work on merging two of the main paradigms in synchronous real-time systems 
design. Strong impacts on distributed embedded systems and network on chip applications.

Hard Real-time
Adaptive Real-time
Execution Platforms

Adaptive Real-time, HRT and Control
Integrate research among control and real-time teams on different computational models for 
embedded control systems and the use of control techniques to provide flexibility in 
embedded systems.

Control for Embedded 
Systems
Hard Real-Time 
Adaptive Real-Time

Execution Platforms
Compilers and Timing 
Analysis

Adaptive Real-Time
Modelling and 
Components

Clusters

Resource-aware Design
Provide a viable path for resource-aware software and hardware development.

QoS aware Components
Develop holistic frameworks and models for QoS management to combine features of 
component models, component frameworks, middleware infrastructure, OS and Kernel 
support, and networking. 

JPRA – NoE Integration

Joint Programme of Research Activities (JPRA)
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Cluster Integration

Component Modelling and Composition
Development of a general framework for component-based engineering of complex heterogeneous 
systems.

Modelling and 
Components

Development of UML for Real-time Embedded Systems
Development of a general framework for component-based engineering of complex heterogeneous 
systems.

Diagnosis in Distributed Hard Real-time Systems
integrated approach to diagnosis of distributed real-time systems, in particular with respect to transient 
anomalies.

Hard Real-Time

Flexible Scheduling Technologies 
Develop a real-time scheduling framework capable of handling different real-time requirements in the 
same system – to be used in next-generation OS kernels for adaptive QoS control of dynamic 
behavior. 

Adaptive Real-Time

Adaptive Resource Management for Consumer Electronics
Higher efficiency in managing extra-functional properties of consumer electronics applications (power, 
bandwidth, memory security, functionality, etc.) 

Cluster JPRA-Cluster Integration

Joint Programme of Research Activities (JPRA)

(1/2)
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Cluster Integration

Communication-centric systems
Use formal methods to increase design productivity and quality.

Execution Platforms

Design for low power
Address low-power issues across several layers of abstraction

Control in real-time computing
Applying control methods for handling uncertainty and to provide flexibility in real time applications.

Control for Embedded 
Systems

Real-time techniques in control system implementations
Advances in real-time control applications

Quantitative Testing and Verification
Advances in verification and testing methodologies

Testing and 
Verification

Verification of Security Properties
Develop the basic technology needed to certify security applications at levels EAL6, and EAL7, from 
the Common Criteria.

Architecture-aware compilation
Provide a unified architecture-aware code-synthesis and compiler methodology.

Compilers and Timing 
Analysis

Cluster JPRA-Cluster Integration

Joint Programme of Research Activities (JPRA)

(2/2)
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ARTIST2 Summer School
ARTIST2 will set up and run its own summer school, which will serve as an incubator for developing and refining a 
graduate curriculum in embedded systems design. 

Support for Summer Schools
ARTIST2 will provide support for selected schools and seminars. As with Graduate Studies, these will serve both 
as incubators for integrated education for the area, and also to spread excellence within Europe. 

Graduate Studies 
ARTIST2 will provide support for selected graduate studies programmes, both as an incubator for integrated 
education for the area, and also to spread excellence within Europe. The purpose is to gain experience in setting 
up a full Master program on embedded systems given by international experts distributed over Europe.

Courseware
Achieve a consensus and a unified approach for teaching embedded systems that meets current and future needs 
for industry and research.

JPASE - Education

Dissemination and Communication

Conferences, workshops, seminars, publication in journals 
ARTIST2 will take the measures and initiatives needed to:
- Promote a structured  landscape of conferences, workshops and scientific events 
- Publication of articles in scientific journals, and media targeting a wider audience.

JPASE – Dissemination and Communication

Education and Training
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Industrial Liaison

The objective is to structure and further improve the efficiency of NoE consortium’s numerous industrial relations. For 
this, all the NoE’s resources for dissemination and communication will be used, and particularly specific events for 
triggering projects, definition of strategic directions, standards. 

The Industrial Advisory Board will play a pivotal role in the definition of this policy.

JPASE - Industrial Liaison

International Collaboration 

This activity will prolong existing cooperation with leading international experts and institutions. The goal is to initiate 
collaboration between ARTIST2 researchers and the counterparts in the USA and Asia. 

JPASE - International Collaboration 

Joint Programme of Activities for Spreading Excellence (JPASE)
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Industrial Advisory Board

The Industrial Advisory Board aims to deliver to the network the vision of the potential future business and to provide 
an objective assessment of success factors to drive innovation in key industrial activities. 

It advises the NoE on the current industrial needs and trends relevant to the embedded systems design. It may also 
recommend changes to the consortium, notably in adding strategic partners, or to the Joint Programme of Activities.

The Industrial Advisory Board is composed of selected top industrial figures in the area. 

Andras Toth
Ericsson Research, IP Networks
Ericsson AB 

Miguel Santana
Director
Center of Expertise on Software 
Debugging, Analysis, Simulation & 
IDEs
ST Microelectronics 

Sjir van Loo
Principal Systems Architect
Information Processing Architectures
Philips Research Laboratories -
Eindhoven 

Henrik Lönn
Systems and Architecture 
Volvo Technology Corporation 

François Pilarski
Systems Framework
Systems Department
Airbus 

Eric Conquet
SW Engineering and Standards
ESA - ESTEC 

Dominique Potier
Group Scientific Director, Software Technologies
Thalès - Technical Directorate
ARTIST2 Industrial Advisory Board chairman

Industrial Advisory Board
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Affiliated Academic Partners
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Prof. Ahmed BouajjaniLIAFA - Université Paris 7 & CNRS UMR 7089

Prof. Geert DECONINCK
Katholieke Universiteit Leuven 
(K.U. Leuven)

Prof. Pierre Verbaeten
Katholieke Universiteit Leuven 
(K.U. Leuven)

Prof. Eduardo TovarPolytechnic Institute of Porto

Dr. Isabelle PuautIRISA/INRIA

Dr. Francky CatthourIMEC

Prof. Thomas A. HenzingerEPFL (Swiss Federal Institute of Technology)

Prof. Lucia Lo BelloUniversity of Catania

Dr. Pau Martí ColomUniversitat Politècnica de Catalunya

Prof. Luciano LavagnoPolitecnico di Torino

Dr.ir. G.J. TretmansUniversity of Nijmegen

Prof. Dr. Ed F. DeprettereLeiden University

Prof. Axel JantschRoyal Institute of Technology (KTH)

Prof. Donatella SciutoPolitecnico di Milano

Prof. Lubos BrimMasaryk University Brno

Julián ProenzaUniversity of the Balearic Islands

Stefan KowalewskiRWTH Aachen

Key researchersName
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Fabian WolfVolkswagen AG

Dominique PotierThalès

Roberto ZafalonSTMicroelectronics

Sven Holme SørensenSiemens Mobile Phones A/S

Peter MårtenssonNokia Denmark A/S

Dr. Michael WinokurIsrael Aircraft Industries

Vladimir HavlenaHoneywell Prague Laboratory

Philippe BaufretonHispano Suiza

Johan EkerEricsson Mobile Platforms AB

Alain Ourghanlian Electricité de France (EDF)

Matthias GrochtmannDaimlerChrysler

Thomas ThurnerDaimlerChrysler AG

Christer NorströmABB Automation Technology Products AB/ Robotics

Göran ArinderABB Automation Technology
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Affiliated Industrial Partners
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Bernard DionEsterel Technologies

Jan LindbladEnea Embedded Technology

Joachim StroopdSPACE Gmbh

Dr. Monica DonnoBullDAST s.r.l.

Alan MooreARTiSAN Software

Hans van SomerenACE Associated Compiler Experts bv
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