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Policy Objective (abstract) 
Each of the ArtistDesign Thematic Clusters (WP3-WP6) is important per se for advancing the 
state-of-the-art in embedded system design. However, if we wish to have a strong impact on 
industry and society at large, the results of the thematic clusters have to be harmonized in an 
overall design flow that can sustain the industrial embedded design chain from conception of 
the product to its implementation.This transversal activity is intended to define design flows and 
methodologies for two or three industrial segments leveraging the research carried out in the 
Thematic Clusters. This deliverable summarizes the achievements of the activity during Y3 of 
ArtistDesign. 
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1. Overview 

1.1 High-Level Objectives 
Each of the ArtistDesign Thematic Clusters (WP3-WP6) is important per se for advancing the 
state-of-the-art in embedded system design. However, if we wish to have a strong impact on 
industry and society at large, the results of the thematic clusters have to be harmonized in an 
overall design flow that can sustain the industrial embedded design chain from conception of 
the product to its implementation.  
 
The 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. The benefits 
of these flows and methods are obvious as they provide shorter time to market and better 
quality designs but require a will of the industrial segment to work together towards this goal. In 
the automotive domain, Autosar is an excellent step in that direction. Other industrial segments 
are less cohesive in searching for a unified approach to design. In addition, society concerns 
such as energy, health and environment conservation, are offering new business opportunities 
for emerging technologies such as wireless sensor networks. The difficulty in these new 
opportunities resides in lack of standards and of experience with new communication concepts 
and, last but not least, in security.  
 
We believe that all the thematic clusters bring something important to all industrial segments, 
but we need to pay attention to the way the results obtained by the clusters are formulated. 
Integration is a matter of modelling and providing interfaces that guarantee that the properties 
of the components are maintained after integration. Integration takes two forms: an horizontal 
one where different IPs coming from different companies or from different design groups in the 
same company have to be assembled; a vertical one, where the requirements are clearly and 
possibly formally communicated from a higher level player to a lower level one and where the 
information about the capabilities and limitations of the IPs are unambiguously communicated 
from the lower level to the higher level. The ultimate goal of this activity is to provide the “meta 
rules” according to which the design transformations are carried out and interfaces are built 
and hence to provide strong guidance to the clusters to make their results more relevant and 
applicable. Understanding the roles and dynamics of an existing, well-established, vertical 
industrial segment is a complex task. We could only imagine the complexity of industrial 
segments that are coming together in these years. While we do target some industrial domain 
to be the driver for this activity, we understand that our research is going to be more relevant 
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and better quality if we can distil some common traits of these domains and work with those to 
choose at a later date which particular chains to address. 
 
The transversal activity hence has two prongs:  
 

• to dive into particular vertical industrial segments and package design methods out of 
the thematic cluster results for the segments;  

• to identify some important common features among verticals and work towards 
developing methods to address these topics.  

 
We note that the two concerns object of the Transversal JPRAs (predictability and 
adaptability) are common to almost all industrial concerns: For this reason, they provide a 
framework to start the work on integration driven by industrial applications. Predictability has 
been a goal since the beginning of the modern industry: predicting the capabilities of existing 
components allows companies to come to market faster with new products and prevents taking 
dead ends; predicting the effort needed to develop parts of the design and their correct 
integration prevents early recalls and associated costs. The faster is the dynamics of the 
industry, the more important is to have predictability in design. 
 
Adaptability is the property of a design to be adapted to changing environments and working 
conditions. Reconfigurability, programmability, dynamic restructuring are all facets of 
adaptability. Novel approaches to communication could benefit greatly from adaptability. In 
fact, much research is being carried out to design devices that could sense available 
bandwidth and adapt the communication protocol to the most convenient band at the time. 
 
We believe that it will be eventually easier to compose the vertical design industrial flows once 
these two sub-flows have been examined and results obtained. In addition, being generic 
concerns they do not require effort from the academic partners to understand the modus 
operandi of entire industrial segments and offer a shorter time to results.  
 
The vertical industrial segment motivated prong will begin by bringing up-to-speed the largest 
possible number of participants to the logic of the design chain by organizing workshops for 
discussion with the participants to the chain.  
 
We proposed at the onset of the activity to target Automotive, Nomadic and Health Applications 
as potential vertical segments where we have a range of maturity from well-established 
(automotive) to emerging (health). At the 2008 meeting in Rome of the ArtistDesign partners, 
the three vertical markets of interest were identified as:  
 

1. Automotive/avionics since we noted a strong similarity in the overarching issues faced 
by these two industrial segments that are driven by safety concerns and have to 
consider distributed implementations;  

2. Health applications with particular emphasis on equipment design and manufacturing 
and a new thrust in the use of emebedded system design methodologies to synthetic 
biology; 

3. Energy efficient buildings, a novel field of great interest to the European Community as 
well as to the rest of the world as 30% of energy consumption is considered to be in 
commercial buildings.  
 

These applications address an established area of excellence of European Industry where 
international competition is fierce, an area of growth where again European Industry has a 
strong position but where the dynamics are fast and new applications are envisioned in 
strategic areas such as elderly care, and a new area with great potential where energy 
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conservation concerns are going to place a great political emphasis. In addition, we believe 
that synthetic biology is going to have a fundamental role for the foreseeable future in the 
definition of new organisms to foster the creation of new drugs as well as new materials. Given 
the nature of this work, the main participants in the cluster are the groups that have industrial 
vocation such as ESI, OFFIS, and IMEC.  

-- Changes wrt Y2 deliverable -- 

No changes with respect to Year 2 except for the new extension to synthetic biology. 

1.2 Industrial Sectors 
This transversal activity is intended to funnel the results of the thematic clusters and of the 
other two transversal activities towards industry, thus maximizing the impact of ArtistDesign 
findings. We expect the impact to be above and beyond the industrial segments identified 
above (automotive/avionics, health care and energy efficient buildings). In particular, we expect 
that the nomadic and consumer sectors be also impacted albeit some of the issues typical of 
these two vertical domains are substantially different from the others.  

-- Changes wrt Y2 deliverable -- 

No changes with respect to Year 2. 

1.3 Main Research Trends  
The advancement of the embedded system research activities in Academia and research 
institutions has been gaining momentum over the past few years. Some industrial segments, 
typically avionics and automotive, have been also progressing in the use of tools and 
methodologies that have improved productivity and design quality albeit the advancements 
have not been uniform across companies and divisions inside the same company. In particular, 
model-driven design is becoming a standard. In this methodology, the design is captured and 
analyzed at the functional level with simulation tools and in some limited cases, with formal 
analysis techniques. The most used flow especially in the avionics/automotive domain is the 
Simulink Mathworks flow that uses Real Time Workshop (or dSpace, TargetLink) to generate 
implementation code on the most used single-processor platforms. Other industrial approaches 
are based on UML and the associated tools provided by IBM (Telelogic and Rational). There 
has been strong interest in defining UML profiles that are dedicated to real time embedded 
systems: in particular, SysML is gaining a broad attention. However, in both cases (but more 
visibly in the UML design flow), the semantics of the design has not been captured well enough 
to allow for formal analysis. Although domain specific modelling languages are being 
harmonized with the UML through its profiling mechanism, the wide variety of (non compatible) 
UML profiles together with a lack of well defined interoperability for the UML (encompassing  
also profiles and graphical representing) is limiting the industrial applicability. The SPEEDS IP 
aims at improving substantially the quality of the embedded system design process by 
providing formal contract-based models that capture not only the functional aspects of the 
design but also the non functional ones such as power and timing with the Hierarchical Rich 
Component modelling approach. In this approach, the model can be mapped into the format 
accepted by advanced academic tools such as BIP so that formal analysis and simulation of 
the design can be carried out in a rigorous way. To capture the non functional aspects of the 
design novel timing analysis tools that are commercially available and that have been originally 
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developed by ArtistDesign partners such as SymTA (Rolf Ernst) and AbsInt (Rheinhard 
Wilhelm), are being integrated into tool chains comprising model-based design tools, 
compilers, timing-analysis and schedulability tools. This tool integration will guarantee highest 
precision and thus avoid the need for over-commissioning. Similar approaches have also been 
developed in the automotive industry through European and national projects such as 
ATESST, ATESST2, TIMMO and EDONA. The results from several of these projects are 
currently being integrated within the CESAR project (http://www.cesarproject.eu/).   

We believe that the main issue is not one of modelling and tool usage but one of adopting and 
enforcing an appropriate methodology that could embrace advanced modelling and could use 
new generation tools. The aim of the transversal activity is indeed to study and propose to our 
industrial partners this approach. We do not expect to have an immediate success in having 
industry adapt the design flows since the tools and approaches are fairly sophisticated and 
require a quantum leap in the technical background of the designers. 

The research trends in this domain is then to identify common layers of abstraction that favor 
the communication along the supply chain across company boundaries and the design chain 
inside each company. In addition, industry is pushing towards a better design capture 
methodology and formal model to allow for stronger verification and validation. In the case of 
the transportation and military industry, there is increased activity in design for certification. 
Certification is about design processes and not about the behavior of the artifact. We believe 
there will be a trend towards making the actual behavior of the artifact be certified which will in 
turn force companies to adopt rigorous methodologies for modeling and analysis.  

Another important research trend to consider is how to accommodate the increased attention 
to energy efficiency. On October 21st, the US National Science and Technology Council 
(NSTC) released a report describing R&D activities that could decrease use of natural 
resources and improve indoor environments while reducing greenhouse gas emissions and 
other harmful pollutants from the building sector. The report, Federal R&D Agenda for Net-Zero 
Energy, High-Performance Green Buildings, was produced by the NSTC’s Buildings 
Technology Research and Development Subcommittee under the auspices of the Office of 
Science and Technology Policy (OSTP) in the Executive Office of the President. Commercial 
and residential buildings consume about one-third of the world’s energy. In particular, U.S. 
buildings account for more than 40 percent of total U.S. energy consumption, including 72 
percent of electricity generation. If current trends continue, by 2025, buildings worldwide will be 
the largest consumer of global energy, consuming as much energy as the transportation and 
industry sectors combined. Building systems are characterized by uncertain process dynamics; 
time-varying behavior; multiple objectives (cost functions) that change over time (water usage 
for evaporative cooling, peak electrical power); and environmental effects (disturbances) such 
as ambient temperature and humidity, solar radiation, and user behavior. The challenges 
posed to the research community are large. The actual situation in bulding management is 
worrisome. The level of sophistication of building managers, of commissioning personnel and 
of building management companies is very low. Simple minded control laws are implemented 
on information systems that are under dimensioned with respect to the needs of a 
comprehensive design approach. The research agenda here is to tie together the various 
aspects of building management, e;g., Heating, Ventilation and Air Conditions (HVAC), lighting 
and safety (fire and intrusion alarms, egress systems) into an integrated monitoring and control 
system. This action must include research on hierarchical multi-objective control, distributed 
system design, sensor and actuator selection and positioning. The systems must be adaptive, 
predictable and fault tolerant. The research agenda in the design and operation of energy 
efficient buildings is fully consistent with the thematic clusters and with the transversal 
integration activities. The role of industry here is very relevant as the important aspects to take 
into consideration when developing algorithms and methodology cut across multiple domains 
and company boundaries. The industrial landscape is moving at an interesting pace: players 
are repositioning to take advantage of the concerns dictated by the political climate on energy 
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issues. For example, equipment companies are now setting up new system divisions to 
address the integration problems. This situation offers this transversal activity a unique 
opportunity to influence the way industry is looking at the problem. There is a new term being 
used in the research community interested in this area: systems of systems, meaning that the 
level of integration needed here is one or more levels above what has been done today in 
other industrial sectors such as automotive. In the 2010 GREEMBED Workshop, the activities 
in energy efficiency by the leading industrial concerns and by selected academic groups were 
reviewed and potential for future collaboration identified. The Workshop was a follow on of the 
activity of SEEC 2009 that was considered to be a success by the participants where we had a 
strong mandate to continue organizing similar workshops in the future. 

Synthetic biology is a dynamic, innovative and highly promising blend of science and 
engineering which aims to construct novel biological entities and to redesign existing ones. It is 
a new field, but one that has already stimulated substantial discussion regarding its technical 
possibilities, its role in addressing global challenges, and its use in increasing our 
understanding of biology. New applications may be found in medicine, energy, environment 
and materials. Synthetic biology also aims to increase our understanding of biological systems; 
in particular, it may offer an approach to managing their complexity. Indeed, Synthetic Biology 
offers the possibility of developing novel biological functions and tools by modifying or 
integrating well-characterized biological components into higher-order systems using 
mathematical modeling to direct the construction towards the desired end product1. This 
approach is squarely in the domain of interest of ArtistDesign and extends ArtistDesign reach 
to new communities that are gaining tremendous popularity both in Academia and industry. 

In 2010 a report on opportunities and challenges for Synthetic Biology2 was published under 
the auspices of the National Academie, OECD and the Royal Society. ‘’[The main findings of 
the report are]: 

• It is crucial to invest in underpinning technologies, science, education and policy in order to 
ensure the safe and efficient development of synthetic biology. Investments in automated 
technologies such as DNA synthesisers and combinatorial technologies are important to 
enhance research and optimise the use of researchers’ time. Rewarding and publishing 
advances in synthetic biology would also be a strong stimulus for the field. 

• The gap between applications and tools and techniques must be bridged. This calls 
for investments to develop tools and techniques. 

• The degree to which experience and knowledge gained from other emerging technologies 
are being drawn upon and used is not clear. 

• Issues raised during the symposium that would benefit from further investigation and, in 
some cases, policy interventions at multiple levels, include: 

– Standardisation, for example of biological parts; 

– The shaping of an intellectual property model; 

– International collaboration and co-operation in the regulation and governance of 
synthetic biology, as well as scientific and technical development. 

                                                
1 Jay Keasling, Building life from the ground up, Keynote presentation, World Congress on Industrial 
Biotechnology and Bioprocessing, March 2007. 
2 SYMPOSIUM ON OPPORTUNITIES AND CHALLENGES IN THE EMERGING FIELD OF 
SYNTHETIC BIOLOGY: Synthesis Report, copyright of the NAS, OECD, and RS, May 2010. 
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• Opportunities for public debate and discussion of synthetic biology need to be created. Part 
of the challenge will be to develop a common, widely understood language for discussing 
ethical and social, as well as technical aspects of synthetic biology. The public should be 
involved in a healthy and open dialogue. What is needed is real dialogue and engagement 
with the public rather than a simple communication strategy. 

• Communication between the many stakeholders involved in novel technologies and 
science depends on a variety of complex factors and is context-dependent.’’ 

The paragraph in bold points out once more how important is the development of 
methodologies and tools and mathematical models to advance the state of the art. We venture 
to say that the Artist Design Community is the appropriate group to help in this endeavour. 

-- Changes wrt Y2 deliverable -- 
The topics of energy efficiency, cyber-physical systems and synthetic biology are coming 
rapidly to the center stage of the international research agenda and this is reflected in the 
activity that we have chosen to invest on. 

 



214373 ArtistDesign NoE JPRA Year 3 (Jan-Dec 2010) 
Transversal Activity: Integration Driven by Industrial Applications D16-(7.3)-Y3 
  
 

9/59 

2. State of the Integration in Europe 

2.1 Brief State of the Art 
As in the other transversal activities, it is almost impossible to provide a BRIEF state of the art 
of integration in Europe since this activity involves many different aspects in many different 
industrial segments. This transversal activity not only feeds from the thematic clusters but also 
from the other two transversal activities. Hence, the state of the art in each of the thematic 
clusters and transversal activities are propedeutic to this section and will not be repeated here. 

In general, research activities tend to focus on specific problems and to develop techniques 
that are aimed at solving well defined aspects of these problems. This transversal activity is 
about integration at the industrial segment level transcending companies’ boundaries and 
actually helping to integrate better the activities across the supply chain. In addition, the activity 
aims at providing inputs to the ArtistDesign community on how to interface methods and tools 
so that an overall methodology can be assembled. Today, integration at this level is vigorously 
pursued in Europe in some industrial segments (most notably the automotive domain) but it still 
needs years to come up with an agreed upon solution. In the energy efficient building domain 
achieving integration even inside single company boundaries is a difficult proposition. The 
potential impact of a research aimed at developing this overarching vision cannot be 
overemphasized. The objective is ambitious and it needs attention at the community level: a 
single research group does not have the breadth or the muscles to develop this vision.  

The automotive industrial segment with the Autosar initiative has an important message about 
the integration of the design chain and advocates the adoption of standards in interfaces and 
operating systems. We actually believe that much more work needs to be done at the 
semantics level and at the non functional aspects of design. The work carried out in SPEEDS 
is an example of how to address these problems not only in the automotive domain but also in 
the avionics domain albeit limited to higher levels of abstraction. The CESAR Artemis project is 
about taking the work of SPEEDS to a new level of sophistication and to extend its reach to 
implementation issues. The large participation of industrial concerns in CESAR and SPEEDS 
that involve OEMs, Tier 1 suppliers and tool providers bodes well for the activity of this 
transversal activity. 

The solidification of the Artemis JTI has been instrumental in driving the industrial interest in 
embedded systems. In particular, as quoted by the Artemis Web-site: “The European Union 
recognises the strategic importance of Embedded Computing Systems and has launched the 
Artemis Joint Technology Initiative (JTI). The ARTEMIS JTI is implemented as a Joint 
Undertaking (JU) which is a public-private partnership between: 

• The European Commission 

• Member States 

• ARTEMISIA, a non-profit Industrial Association 

ARTEMISIA is the ARTEMIS Industrial Association which represents the research 
commmunity including Industry (large, small and medium sized companies), universities and 
research institutes. The ARTEMIS JU is an organisation based in Brussels that was legally 
established in February 2008 and it is managed by an Executive Director.” 

Hence the links of the ArtistDesign community to Artemis and Artemisia are of paramount 
importance for the development of the deliverables of the Industrial Integration Transversal 
Activity. In particular, the steering Board of Artemisia counts three of the ArtistDesign Partners 
(Joseph Sifakis (CEA), Luca Benini (U. Bologna) and Rudi Lauwereins (IMEC)) among the 5 
research representatives. Alberto Sangiovanni Vincentelli is a member of the Public Authority 
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Board and the Governing Board of Artemis and he was a member of the expert panel (7 
members) for the ‘’First interim evaluation of the ARTEMIS and ENIAC Joint Technology 
Initiatives’’ released in December 2010. We expect the ties with Artemis and Artemisia to grow 
stronger in the future 

The German competence cluster SafeTRANS (Safety in Transportation Systems,) including 
ArtistDesign members TU Braunschweig and OFFIS, concentrates research and development 
expertise in Germany in the area of the design of complex embedded systems for transport 
systems, to develop in cooperation with leading companies in the transport industry 
methodologies and processes for the development of safety critical embedded systems within 
the framework of a mutual research strategy. SafeTRANS and the French Pôles de 
Compétitivité SYSTEM@TIC-PARIS-REGION and Aerospace Valley allied to form the 
European institute EICOSE (European Institute for Complex and Safety Critical Embedded 
Systems Engineering). In the meantime EICOSE has become the first »Innovation Cluster« 
within the technology platform ARTEMIS. 

In September 2008, the new KTH Centre in Embedded systems - ICES, joining forces from 
several research groups at KTH and industry (ABB, Enea, Ericsson, Scania, Stoneridge and 
ÅF) was founded. Key goals of the centre include acting as a catalyst for improved interactions 
between academia and industry, and between the member companies. The centre has a focus 
on embedded systems engineering and science, emphasizing system design, architecture and 
methodology. For this reason, KTH has been added to the core team for the Transversal 
Activity. We expect major contributions from this team.  

In May 2006, the European Embedded Control Institute was created in the framework of the 
HYCON Network of Excellence (FP6-IST-511368). EECI has the intent to: 

• Become a long-term world-wide renowned focal point by stimulating new 
collaborative (multi-national and multi-disciplinary) research on networked and 
embedded control,  

• Break down the barriers between the traditional disciplines,  

• Be a motor for the dissemination of methods and tools, 

• Promote the education of students and researchers 

• Encourage the transfer of methodologies to industry, 

• Seek financial support from both industry (through industrial projects and teaching) 
and European and national research foundations 

EECI is member of ARTEMISIA B Chamber. Its participants formed the HYCON2 NOE that 
was approved in April 2010. The charter of HYCON2 is to stimulate and establish the long-term 
integration of the European research community, leading institutions and industry in the 
strategic field of control of complex, large-scale, and networked dynamical systems. Several 
members of the ArtistDesign NOE are also members of the HYCON2 NOE (e.g., INRIA, 
Trento, ETH, Lund). 

-- Changes wrt Y2 deliverable -- 
No changes with respect to Y2. 

2.2 Main Aims for Integration and Building Excellence through ArtistDesign 
This transversal activity is intrinsically about integration. Integration is across the various 
partners who are active in it as well as across the different thematic clusters and other 
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transversal activities. Since our aim is about integration of other groups in ArtistDesign we are 
depending on the delivery of their findings to build an effective approach to the design 
integration across industrial segments. We also aim at integrating our work with the work in 
other industrial and academic communities. The interaction with US companies and research 
organizations is documented in the activity report about the Forum on CyberPhysical Systems 
where industry, academia, and government agencies came together to discuss how to 
approach the new generation challenges posed by the closer interaction between the physical 
world and computing. Also the topical event in Trento (SEEC09) saw the participation of 
companies that are not (yet) in the ArtistDesign community as well as US companies who are 
interested in exchanging notes and results with our community.  

The industrial integration activity is intented to last beyond the period in which ArtistDesign will 
be funded. It does have important links with large European projects (SPEEDS and CESAR) 
and with industry independently. Partners OFFIS, ESI, IMEC and Trento are directly connected 
with industry in deep ways. They will provide the backbone of the activity of industrial 
integration during the years. 

-- Changes wrt Y2 deliverable -- 

No changes with respect to Year 2. 

2.3 Other Research Teams 
The main teams in Europe who are active in industrial flows are all included in ArtistDesign. Of 
course, the teams do not cover all industrial domains with the same intensity as automotive. 
The historical Artist group had had their main focus placed on embedded software. In 
ArtistDesign the periphery has been augmented to include some teams that have architecture, 
SoC and control expertise that are a necessary complement to the core strength to address the 
industrial integration issues. Connections to the HYCON NoE (http://www.ist-hycon.org/ ) were 
present via PARADES who coordinated the industrial integration of this NoE. However, people 
involved in industrial integration activities based on control such ETH’s Morari and Lygeros are 
not present in ArtistDesign. HYCON ended its operation last year and in 2010 it has been 
transformed into HYCON2 with similar group of partners and in particular, with University of 
Trento, Lund and INRIA who are among the core partners of the ArtistDesign NOE. We do 
have strong relations with Manfred Morari and John Lygeros of ETH, and with Maria Domenica 
Di Benedetto, President of EECI, member of HYCON II, and Director of the Center of 
Excellence, DEWS, University of L’Aquila, who were instrumental in defining the directions of 
HYCON2 towards the next generation distributed architecture for control applications including 
wireless sensor networks and we have leveraged this contact.  

The communication field is a main focus of parallel groups in the US especially in the area of 
military applications sponsored by DARPA (e.g., UCLA (Estrin), Berkeley (Culler, Pister, 
Rabaey), Washington (Borriello)). In Europe, research in wireless sensor networks and their 
applications is carried out in several academic and industrial research groups. In particular, 
University of L’Aquila (DEWS), Politecnico di Torino and TU Berlin. 

Research groups in the US that work on the issue of industrial integration among others are 
CHESS (Berkeley), GSRC (multi-university program sponsored by the Semiconductor Industry 
Association and DARPA), MUSYC (MultiScale System Center, a new MARCO Focus 
Research Center Program headquartered in Berkeley) and ISIS (Vanderbilt). Teams at CMU 
have strong industrial program that culminated with the victory of the DARPA Urban Challenge 
of the GM-CMU team. The double appointment of Alberto Sangiovanni Vincentelli with 
Berkeley offers an opportunity to link tightly with these groups. In addition, the COMBEST 
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project whose partners are for the large part participating to ArtistDesign has an international 
collaboration also at the industrial level (for example, UTC, GM, Intel, National Instruments, 
Mathworks, and Cadence) so that proficuous interactions are guaranteed. 

As far as Synthetic Biology is concerned, we note that his field has already made some 
significant contributions to the need to meet global challenges. The best known is the synthesis 
of artemisinic acid in E. coli and yeast. Artemisinic acid is needed for artemisinin, the most 
effective known anti-malarial drug. However, this achievement also represents the high-water 
mark of metabolic engineering. Relying on the tools of biotechnology and genetic engineering 
which changed little in three decades, this effort took several years and USD 25 million. We 
argue that the development of tools such as the ones presented below in collaboration with 
Boston University and the University of California at Berkeley will help in making the 
achievement of results that are relevant to industry less expensive and more rapid. The 
European Union (EU) funds synthetic biology research through its Framework Programmes 
and specific initiatives. The latter include the New and Emerging Science and Technology 
programme, which provided early-stage funding for 18 synthetic biology research and policy 
projects, and Towards a European Strategy for Synthetic Biology (TESSY), which developed a 
research roadmap for Europe. 

-- Changes wrt Y2 deliverable -- 
The HYCON NOE has ended its operation and has been replaced by HYCON2 NOE that is in 
close contact with us. Further, Synthetic Biology design using methods and tools developed by 
the ArtistDesing community has been added to the interests of the NOE. 

2.4 Interaction and Building Excellence between Partners 
The core groups are internationally renowned in their area of industrial interest. A change with 
respect to the original proposal occurred in January 2009 when PARADES withdrew from the 
ArtistDesign Consortium and it has been replaced by Trento. Alberto Sangiovanni Vincentelli 
transitioned from the PARADES to the Trento team to provide the continuity in the 
management of the JPRA. 

 All have multiple industrial segment contacts (transportation, IC, printing, health care, 
entertainment, consumer, nomadic, security, buildings). They act as agents of change and of 
spread of excellence in the ArtistDesign community with respect to relation with industry. The 
interactions with the other clusters and transversal activities are at their inception. Since we 
selected the final focus area recently, we expect to engage the cluster partners with additional 
impetus. The active collaboration within this project has also led to the identification of common 
problems and goals between the partners and national and European companies. This leads to 
new joint undertakings e.g. within the Artemis framework. 

- Changes wrt Y2 deliverable -- 
No changes with respect to Year 2. 

2.5 Interaction of the Transversal Activity with Other Communities 
The partners for this activity are the majority of the partners in ArtistDesign. Their interactions 
with the communities are massive. Most of these interactions have been documented in the 
reports for the other sections. However, we would like to stress here the connection with 
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HYCON that has not been reported elsewhere. The research communities that are connected 
with this activity include artificial intelligence, high-performance computing, wireless sensor 
networks, building optimization, IC design, and mechanical engineering. We are connected to 
UC Berkeley, Boston University, CMU, UCLA, Vanderbilt, University of Pennsylvania, 
Columbia University, Cadence, General Motors, Xilinx, Qualcomm, UTC and Stevens Institute 
in the US. In Asia, we are connected with Kyushu University, Hitachi, Toshiba, Panasonic, 
Samsung and Centre for Embedded Software Technology (CEST). 

 -- Changes wrt Y2 deliverable -- 
No changes with respect to Year 2. 
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3. Summary of Activity Progress 

3.1 Technical Achievements 
The technical achievements are collected under a number of subheadings reflecting the nature 
of the contribution and the industrial sector being impacted: General Frameworks for system-
level design; Applications to the Automotive Sector; Applications to Chip Design; Applications 
to Buildings; Applications to Wireless communication technology; Timing Analysis and 
Predictability; Other Applications. 

3.1.1 General Frameworks for System Level Design 

Platform-Based Design and Frameworks 

Participants: Cadence, Trento, UC Berkeley, Sun Microsystems, UTC, National Instruments 
and Intel. 

System-Level Design (SLD) means many different things to many different people. In our view, 
system-level design is about the design of a whole that consists of several components where 
specifications are given in terms of functionality with additional: 

• constraints on the properties the design has to satisfy and on the components that are 
available for implementation and 

• objective functions that express the desirable features of the design when completed. 

This definition is general since it relates to many different application domains, from 
semiconductors to systems such as cars and airplanes, buildings, telecommunication and 
biological systems. To deal with system-level problems, our view is that the issue to address is 
not developing new tools, albeit they are essential to advance the state of the art in design, 
rather it is the understanding of the principles of system design, the necessary change to 
design methodologies and the dynamics of the supply chain. Developing this understanding is 
necessary to define a sound approach to the needs of the system and component industry as 
they try to serve their customers better, to develop their products faster and with higher quality. 
This contribution was about principles and how a unified methodology together with a 
supporting software framework, as challenging as it may seem, can be developed to bring the 
embedded electronics industry to a new level of efficiency. To demonstrate this view, we 
presented a number of papers on the challenges in design for the system of the future and a 
manifesto for the need of a unified methodology. We then addressed a methodology, Platform-
Based Design (PBD), that has been developed over the past decade and that we believe can 
fulfil the needs. We are addressing three test cases in diverse domains: semiconductor chips 
(a UMTS single-chip design), energy efficient buildings (an indoor air quality control system) 
and synthetic biology. 

Embedded systems challenges and focus areas 

Participants: KTH, ABB, Scania, Ericsson, ÅF, Enea, Stoneridge 

During its first year of operation, the KTH Innovative Centre for Embedded Systems (ICES) has 
directed an effort to define the key focus of its activities. The Embedded systems area is wide, 
and there are also many possible activities which could be pursued by an embedded systems 
centre (ranging from continued education to research). In this first ICES Vision and Goals 
document, key challenges as perceived by the participating industries (telecom, automotive 
and automation) and related scientific challenges are discussed. The guiding vision for ICES is 
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established in the document: To achieve a flourishing eco-system for industry and academia 
excelling in embedded systems education, research and innovation. To reach this vision, ICES 
adopts the role of networker and catalyst with industry, KTH students and KTH faculty as the 
main stakeholders. The focal technical areas to be addressed by ICES are embedded systems 
architecture, software, verification and methodology. The Vision and goals document also 
defines concrete goals and activities for ICES the forthcoming years. 

Heterogeneous Composition 

Participants: Trento, IST-Austria, UC Berkeley, UTRC 

We have addressed the problem of heterogeneous composition from a theoretical point of 
view, starting from a collaboration with UC Berkeley and later extending it to UTRC to get a 
better grasp of the actual issues faced by designers when connecting different models of 
computation. One of the main results of this research is our belief that heterogeneous 
composition is relative, and depends on the final outcome that the designer wants to achieve. 
We have proceeded by focusing on the main principles of platform-based design: the models 
to be connected should strictly maintain their identity in order to 1) preserve their properties 
that typically lead to efficient analysis methods, and 2) be reusable in different contexts and 
with other models of interaction. At the same time, to enact any kind of interaction, the models 
must come together in a domain, which we have called the common semantic domain. The 
common semantic domain, however, as a common refinement, is unable to preserve identity, 
and serves the sole purpose of describing the kind of desired interaction. The actual 
interaction, instead, takes place in a mixed domain, where each model can be embedded 
separately, and provides a way of describing model adapters. These principles have been 
applied to an example provided by UTRC (by Alessandro Pinto), and realized both in the 
SystemC language, and in Metro II, showcasing different kinds of interfaces between data flow 
and finite state models. 

3.1.2 Automotive Applications 

Dependable and Flexible Electrical Architecture 2020 

Participants: Volvo car, KnowIT, Semcon, Mecel, Chalmers, Saab and KTH 

This is a new automotive project, funded by the Swedish state, with the overall goals to 
suggest new embedded systems architectures that enable functional growth, are energy 
efficient and facilitate system verification. Topics of special concern include architecture 
evaluation methods, developing a reference architecture, model-based development methods, 
design for safety, and compliance with the upcoming safety standard ISO-26262. KTH has an 
industrial PhD student funded as part of the project, which connects well to KTH's ongoing 
research on architectural design, model-based development and design methodology. 

Special Issue of the IEEE Embedded Systems Letters on Automotive Embedded Systems 

Participants: Scuola di Sant’Anna, GM, Trento, University of California at Berkeley, 
Braunschweig, MV Augusta, Mentor Graphics, Magneti Marelli Motorsport Division. 

Current automotive electronic systems are sources of stimulating and challenging applications 
for methodologies and tools for the design of distributed embedded systems. Conflicting trends 
such as shortened time-to-markets, increasing cost pressures, safety concerns, regulatory 
requirements, performance constraints, increasing architecture complexities, and complex 
design interactions among stakeholders require sound design methodologies and tools. Today, 
in-vehicle embedded systems feature between 12 to 100 electronic control units (ECUs) 
connected by several communication buses, and executing several million lines of embedded 
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software code. Such systems require a distributed team of engineering designers which need 
to make decisions, such as selecting the optimal architecture, in the presence of business and 
technical uncertainties (e.g., technology progress rates, competitive landscape changes). 

Furthermore, today’s automotive electronic systems are developed by car makers (OEMs) by 
assembling components and subsystems designed and manufactured entirely by or in co-
development with suppliers. The automotive supply chain has been traditionally structured for 
the integration of black-box subsystems. Suppliers usually provide a high-level definition of 
timing and synchronization properties and detailed definition of other properties (e.g., electrical) 
of the components and subsystems they deliver to OEMs. Likewise, OEMs provide detailed 
functional and cost requirements, and less detailed timing (e.g., required bandwidth) 
requirements at the network and system architecture level. Hence, OEMs are struggling to 
understand and control the emerging trend of complex distributed functions, resulting from the 
integration of subsystems. Finally, the pervasiveness of cloud-computing and the advent of 
integrated and heterogeneous sensors offer unprecedented opportunities to the transportation 
industry. As such, we expect a major paradigm shift whereby vehicle-to-vehicle and vehicle-to-
infrastructure communications will be leveraged to provide road condition and traffic 
information to prevent accidents, and make transportation more efficient. 

These emerging scenarios require novel approaches to the design of functions and 
architectures, and to the business interactions of the players of the automotive supply chain. 
This Special Issue [NGGSVZS10] is intended to address in part the challenges posed by the 
scenario depicted above. Five letters were selected among 15 submissions with an acceptance 
ratio of 33%. The selected papers cover a spectrum of topics ranging from an innovative 
concept and environment for the ever-increasing integration of driver and vehicle to novel 
algorithms and design implementations of automotive embedded systems. 

Moving from Federated to Integrated Architectures in Automotive: The Role of Standards, 
Methods and Tools 

 Participants: Scuola di Sant’Anna, University of California at Berkeley, Trento, GM 

Cost pressure, flexibility, extensibility and the need for coping with increased functional 
complexity are changing the fundamental paradigms for the definition of automotive and 
aeronautics architectures. Traditional designs are based on the concept of a Federated 
Architecture in which integrated hardware/software components [Electronic Control Units 
(ECUs)] realize mostly independent or loosely interconnected functions. These components 
are connected by bus and cooperate by exchanging messages. This paradigm is now being 
replaced by the Integrated Architecture (the concept comes from Integrated Modular Avionics 
(IMA) introduced by the avionics community (see C. B. Watkins and R. Walter, Transitioning 
from federated avionics architectures to integrated modular avionics, in Proc. 26th Digital 
Avionics Syst. Conf., Oct. 2007) but it is certainly general and applicable to other fields and in 
particular, automotive, in which software components can be supplied from multiple sources, 
integrated on the same hardware platform or physically distributed and possibly moved from 
one CPU to another without loss of functional and time correctness and providing a guaranteed 
level of reliability. This shift will decouple software design from the hardware platform design 
and provide opportunities for the optimization of the architecture configuration, increased 
extensibility, flexibility and modularity. However, the integration of software components in a 
distributed system realizing a complex functional behavior and characterized by safety, time 
and reliability constraints requires a much tighter control on the component model and its 
semantics, new methods and tools for analyzing the results of the composition, whether by 
simulation or formal methods, and methods for exploring the architecture solution space and 
optimizing the configuration.  
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In [NSV10], an invited paper in a special issue of the Proceedings of the IEEE on Automotive 
Software, we provided a general overview of existing challenges and possible solutions to the 
design and analysis problem, with special focus on the automotive domain. The development 
of such methods and tools must necessarily consider compatibility with existing modeling 
languages and standards, including UML, AUTOSAR and synchronous reactive models, on 
which the widely used commercial products Simulink and SCADE are based. 

Model based engineering of automotive embedded systems, beyond Autosar 

Participants: KTH, CEA, Volvo, CFR, TUB, Continental, Mentor, Univ. Hull, Mecel 

As part of the FP7 ATESST2 project, technologies that complement Autosar - the automotive 
industry effort on software architecture - are being developed. The paper describes the EAST-
ADL approach and how it complements Autosar. Autosar, is a large investment towards 
standardized automotive software platforms. An important role of Autosar is the strengthening 
the position of software development in the automotive industry.  Autosar defines a complete 
software architecture and middleware that supports integration of third party software 
components into automotive electronic control units.  While the standardization of software 
architecture is important, this does not however, solve the problems of dealing with 
requirements, product lines, mapping functions to software/hardware, and in meeting the 
needs of the upcoming safety standard, ISO26262. These goals correspond to the focal points 
in the ATESST2 project, where the EAST-ADL architecture description language, provides 
additional abstraction layers on top of Autosar and capabilities to reason about variability 
(product lines), and safety related issues. In addition, the TIMMO ITEA2 project, which has 
worked to establish complementary timing description techniques for Autosar, and ATESST2 
have been carried out in close cooperation, such that results on timing descriptions for timing 
analysis are now fully integrated into the EAST-ADL. 

Methods and tools for the timing analysis of automotive systems  

Participants: TU Brauschweig, GM 

The collaboration between TU Braunschweig (Jonas Rox) and GM (Paolo Giusto) started in 
2009. The activity in the cooperation was focussed on the application of methods and tools 
developed on possible future test use cases from the automotive domain. The results of this 
collaboration have been published at SAE 2010 [RE10c, NSE10] 

As a follow up to the successful collaboration in 2009, in 2010, two separate R&D projects 
between TUBS and GM have been initiated. The focus of these projects is on  

1. the development of methods and tools for the analysis of Ethernet based architectures 
and  

2. the development of methods and tools for the analysis of multi-core platforms 

Both projects, which are currently still on-going, have a strong focus on adaptation of the 
research results to the properties of foreseeable automotive architectures.  

In particular, the collaboration with GM has shown that the techniques developed help to obtain 
formal analysis results for realistic use cases of GM and give much tighter analysis results than 
the formal techniques previously available.  

This generally increases the user acceptance of formal analysis methods and it also increases 
the user value of the tool SymTA/S. 

Network analysis techniques and multi-core analysis techniques  
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Participants:  TU Brauschweig and Toyota Information Technology Center (T-ITC) 

The results regarding network analysis techniques and multi-core analysis techniques have 
been disseminated through research projects with Toyota Information Technology Center (T-
ITC), Tokyo.  

In 2008, a cooperative research project with Toyota Information Technology Center (T-ITC) 
was set up with a focus on functional safety in vehicle networks. The main goal of this project is 
to provide efficient methods to calculate the reliability of automotive communication systems 
with respect to real-time requirements and to support the design process of safety-critical 
systems with this information. In this context commonly applied safety standards have been 
included into consideration such as IEC 61508 for example. 

In the first project year an extensive overview of existing analysis methods has been provided 
to T-ITC. Special emphasis has been put on the new analysis approach that has been 
developed at TU Braunschweig.  

The predecessor project in 2009 covered certain extensions of this approach. Concretely 
advanced error models, the occurrence of release jitter and the appliance of system level 
analyses have been considered.  

Results have been published in 2009 and a joint publication of TUBS and T-ITC regarding 
“Efficient Reliability and Safety Analysis for Mixed-Criticality Embedded Systems “ is currently 
submitted for publication at SAE 2011. 

In cooperation with Symtavision GmbH technology transfer solutions have been provided to T-
ITC. These solutions implement the basic analysis theory that has been developed at TU 
Braunschweig, including the extensions mentioned above. Further on some case studies have 
been presented to illustrate the impact of different error models or release jitter for example. A 
joint publication together with Symtavision has been submitted to the SAE World Congress 
2011. 

While the focus of our past and the current collaboration with T-ITC is on communication 
networks, T-ITC has already shown interest in investigating the reliability of multi-core 
platforms. The multi-core analysis techniques developed in this research will be the basis for 
future collaborations in this field 

Optimizing the implementation of communication in synchronous reactive models with time 
constraints 

Participants: UC Berkeley, Trento, National Instruments 

Model-based design methodologies are gaining attention in the industrial community because 
of the possibility of early and efficient functional validation and formal verification of properties 
at high levels of abstraction. The advantages of validating the design using high-level models 
can be lost entirely if errors and modifications that are not back-annotated to the higher 
abstraction levels are introduced when refining the design to lower levels of abstraction. To 
overcome this problem and to reduce design time, automatic synthesis has been used for the 
refinement process from Register Transfer Languages to logic gates for digital circuit design. 
This approach guarantees (assuming that the synthesis algorithms are correctly implemented) 
that the semantics of the RTL description are semantically equivalent to the semantics of the 
logic circuit. Automatic code generation is similar in intent and applicability. However, the 
software implementation of the abstract model must make efficient use of the platform 
resources that may not reflect all the assumptions of the code generation algorithms. The 
implementation of communication in a synchronous reactive model requires buffering and 
access procedures at the kernel level. In previous work, we obtained tight bounds on the size 
of communication buffers to maintain semantics equivalence. In real-time systems, however, 
because of the longer execution times of access procedures, an implementation with minimum 
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buffer size may lead to the violation of deadlines. To solve this problem, we proposed a Mixed 
Integer Linear Programming (MILP)-based optimization approach that provides the minimum 
memory implementation of a set of communication channels while guaranteeing that the task 
deadline constraints are met [WDSV10]. The analysis is validated by an OSEK/VDX-compliant 
implementation that provides an estimate of actual run-time overheads. The approach is 
applied to a set of task graphs and an automotive case study. 
 

Automatic Code Generation for Synchronous Reactive Communication 

Participants: National Instruments, UC Berkeley, Trento, The Mathworks 

Synchronous Reactive models are used in Model-Based Design to define embedded control 
applications. The advantage of Model-Based Design is that system properties can be verified 
on the model and apply to its software implementation if the translation of the model into code 
preserves its semantics. In [NGZSV10], we presented an automatic code generation 
framework for the semantics-preserving implementation of communication in multi-rate 
systems. The proposed solution applies to the widely used MATLAB and Simulink products. It 
leveraged the Target Language Compiler template language of Real-Time Workshop and 
extended the applicability of available commercial code generators. The overhead in memory 
of the presented solution was analyzed and compared with other implementations. 

Optimizing Extensibility in Hard Real-Time Distributed Systems 

Participants: Intel, UC Berkeley, Trento, UTC 

Some applications such as the design of a car typically require upgrading an implementation 
platform to accommodate new functionality or to fix errors over a product life-time that may 
extend over a five year horizon. In this case, being able to adjust the design without 
undergoing a major re-design cycle is imperative for competitive advantage. We addressed the 
problem of defining the initial solution to the design problem so that it is as robust as possible 
with respect to addition of new tasks or modifications to existing ones. To do so, we introduce a 
robustness measure, the extensibility metric, and then develop an efficient algorithm that 
optimizes this metric. In this work, we focused on hard real-time distributed systems that collect 
data from a set of sensors, perform computations in a distributed fashion and based on the 
results, send commands to a set of actuators. The tasks must satisfy tight end-to-end deadline 
constraints. Extensibility is defined as the amount by which the execution time of tasks can be 
increased without changing the system configuration while meeting the deadline constraints. 
With this definition, a design that is optimized for extensibility not only allows adding future 
functionality with minimum changes, but is more robust with respect to the variance of task 
execution times. We considered systems based on run-time priority-based scheduling of tasks 
and messages. In particular, we assumed that input data (generated by a sensor, for instance) 
are available at one of the system’s computational nodes. A periodically activated task on this 
node reads the input data, computes intermediate results, and writes them to the output buffer 
from where they can be read by another task or used for assembling the data content of a 
message. Messages - also periodically activated - transfer the data from the output buffer on 
the current node over the bus to an input buffer on a remote node. Local clocks on different 
nodes are not synchronized. Tasks may have multiple fan-ins and messages can be multi-cast. 
Eventually, task outputs are sent to the system’s output devices or actuators. The extensibility 
optimization problem can be considered as part of the mapping stage in the Platform-Based 
Design (PBD) design flow, where the functionality of the design (what the system is supposed 
to do) and its architecture (how the system does it) are captured separately, and then “joined” 
together, i.e., the functionality is “mapped” onto the architecture. In the application, function 
blocks communicate through signals, which represent the data dependencies. The 



214373 ArtistDesign NoE JPRA Year 3 (Jan-Dec 2010) 
Transversal Activity: Integration Driven by Industrial Applications D16-(7.3)-Y3 
  
 

20/59 

architectural description is a topology of computational nodes connected by buses. In this 
approach, buses and nodes can have different transmission and computation speeds. Mapping 
allocates functional blocks to tasks and tasks to nodes. Correspondingly, signals can be 
mapped into local communication or packed into messages that are exchanged over the 
buses. Task and message priorities are assigned and the mapping is performed in such a way 
that the end-to-end latency constraints are satisfied in the worst-case. Task allocation, signal to 
message packing, message allocation and priority assignment are the design variables 
considered here that are chosen with the objective of optimizing task extensibility.  

The first stage of the proposed algorithm is based on MILP programming, where task 
placement (the most important variable with respect to extensibility) is optimized within 
deadline and utilization constraints. The second phase features two heuristic algorithms, which 
iteratively optimize signal-to- message packing and priority assignment. This algorithm runs 
much faster than randomized optimization approaches (a 20x reduction with respect to 
simulated annealing in our case studies). Hence, it is applicable to industrial systems as the 
case studies, which are of size comparable with the typical case of deployment of a set of 
additional functionalities in a commercial car, demonstrate in the experimental section. The first 
case study is a set of active safety functions deployed on a vehicle bus-architecture, with 9 
ECUs, 41 tasks, and 83 CAN signals. In this case, optimization takes less than 1800 seconds, 
compared to more than 12 hours needed by the randomized optimization method, with results 
of comparable quality. The second test case is a safety-critical distributed control system 
deployed within a small truck. The key features of this system are the integration of slow and 
very fast (power electronics) control loops using the same communication network. In this 
example, we are interested in redesigning an existing system to understand the effects of 
adding communication and computational resources to the system. The shorter running time of 
the proposed algorithm allows using the method not only for the optimization of a given system 
configuration, but also for architecture exploration, where the number of system configurations 
to be evaluated and subject to optimization can be large. A further advantage of an MILP 
formulation (even if used only for the first stage) with respect to randomized optimization, is the 
possibility of leveraging mature technology in solvers, the capability of detecting the actual 
optimum (when found in reasonable time), or, when the running time is excessive, to compute 
at any time a lower bound on the cost of the optimum solution, which allows evaluating the 
quality of the best solution obtained up to that point. 

This work was invited for publication on the IEEE Transactions on Industrial Informatics 
[ZYNSSV10]. 

Statistical Analysis of Controller Area Network Message Response Times 

Participants: UC Berkeley, GM, Trento 

Modern automobile architectures are composed by tens of Electronics Control Units (ECUs) 
connected by several buses, most of which are Controller Area Networks (CAN). The 
availability of multiple ECUs can be exploited by distributing control tasks of one domain (for 
example, power train) to several ECUs. In this case, a number of distributed functions are 
assigned to multiple tasks executing concurrently on different modules and communicating via 
messages transmitted on CAN. Distributed functions include time-critical controls, but most 
often, also functions that are characterized by requirements for average performance together 
with hard deadline constraints (as for most active-safety functions) and functions with soft real-
time requirements (controls for enhanced driver comfort). The definition of a new architecture 
framework for one or more car product families is an extremely important step: ECUs, networks 
and the topology of connections must be defined and frozen years in advance of production. 
Later, during the architecture lifespan, functions are placed on ECUs and communication 
scheduled on the bus. In [ZDGSV10] we presented a statistical approach to the early 
evaluation and selection of distributed embedded architectures for next-generation automotive 
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controls, where the application performance depends on the end-to-end latencies of active-
safety functions. Automobile architecture must be evaluated and selected having in mind that 
they will have a lifespan of 5 to 10 years and that during this lifespan the communication and 
computation load is partly unknown because new functions are still being decided on and have 
not been designed as yet. Hence, when verifying that the architecture is sufficiently robust with 
respect to constraints on latency and performance targets of present and future functionalities, 
loads can only be roughly estimated by looking at past trends or by exploiting early indications 
of designers. In this work, we considered an application model that is currently deployed in 
GeneralMotors E/E architectures and is supported by the AUTOSAR standard. We described 
the use of statistical analysis to compute the probability distribution of Controller Area Network 
(CAN) message response times when only partial information is available about the electrical 
architecture of a vehicle as well as about its functionality. We provided results that showed our 
statistical inference allows predicting accurately the distribution of the response time of a CAN 
message, once its priority has been assigned, from limited information such as the bus 
utilization of higher priority messages. 

The results of the research obtained the best paper award at the IEEE Symposium on 
Industrial Embedded Systems and were selected for publication on the IEEE Transactions on 
Industrial Informatics. 

Optimizations of an application-level protocol for enhanced dependability in FlexRay 

Participants: Trento, UC Berkeley, GM 

FlexRay is an automotive standard for high-speed and reliable communication that is being 
widely deployed for next generation cars. The protocol has powerful error detection 
mechanisms, but its error-management scheme forces a corrupted frame to be dropped 
without any notification to the transmitter. In [ZNGZSV10],, we analyzed the feasibility of and 
proposed an optimization approach for an application-level acknowledgment and 
retransmission scheme for which transmission time is allocated on top of an existing schedule. 
We formulated the problem as a Mixed Integer Linear Programming one. The optimization is 
comprised of two stages. The first stage optimizes a fault tolerance metric; the second 
improves scheduling by minimizing the latencies of the acknowledgment and retransmission 
messages. We demonstrated the effectiveness of our approach on a case study based on an 
experimental vehicle designed at General Motors. 

Predictable architectures in Automotive and Aeronautics 

Participants: USAAR, AbsInt, Airbus, Bosch 
Embedded systems with hard real-time constraints need sound timing-analysis methods for 
proving that these constraints are satisfied. Computer architects have made this task harder by 
improving average-case performance through the introduction of components such as caches, 
pipelines, out-of-order execution, and different kinds of speculation. This problem becomes 
even more pronounced with the introduction of multi-core architectures for cost- and energy 
preservation. We investigate which architectural features make analysis hard, if not infeasible, 
but do not or only slightly improve performance. Our article [CFGGMRTW10] explores design 
principles for predictable (multi-core) architectures. We furthermore investigate how 
unpredictable architectures can be configured in such a way that the composition of the system 
becomes more predictable. 

3.1.3 Applications to Chip Design 

Analog extensions of SystemVerilog Assertions (SVA) 

Participants: IST Austria, Cadence, Synopsys, Mentor Graphics, Freescale Semiconductor 
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The property-based validation for mixed-signal systems received industrial interest in the past 
few years. The effort on exporting this methodology from digital to analogue and mixed-signal 
domain resulted in the creation of a standardization committee for an analogue extension of 
SystemVerilog Assertions (SVA), an IEEE standard specification language used in digital 
design validation and verification. The ideas explored within the committee are partly inspired 
by the work done on property-based validation for mixed-signal systems reported in this 
Deliverable. Among the active participants in the committee are all the major EDA vendors 
(Cadence, Synopsys and Mentor Graphics) and Freescale Semiconductor. Dejan Nickovic 
from IST Austria has been actively participating in the committee since its creation. The 
preliminary results of the committee were presented in an invited tutorial in the FORMATS 
conference [HLMN10]. The analogue extensions of SVA represent an on-going work. 
http://www.eda.org/twiki/bin/view.cgi/VerilogAMS/AmsAssertions  

A Platform-Based Methodology for System-Level Mixed-Signal Design 

Participants: Marvel, Scuola di Sant’Anna, Trento, University of California at Berkeley 

The complexity of today’s embedded electronic systems as well as their demanding 
performance and reliability requirements are such that their design can no longer be tackled 
with ad hoc techniques while still meeting tight time to-market constraints. 

In [NSWDBSV10], we presented a system level design approach for electronic circuits, utilizing 
the platform-based design (PBD) paradigm as the natural framework for mixed-domain design 
formalization. In PBD, a meet-in-the-middle approach allows systematic exploration of the 
design space through a series of top-down mapping of system constraints onto component 
feasibility models in a platform library, which is based on bottom-up characterizations. In this 
framework, new designs can be assembled from the pre-characterized library components, 
giving the highest priority to design reuse, correct assembly, and efficient design flow from 
specifications to implementation. We applied concepts from design centering to enforce 
robustness to modeling errors as well as process, voltage, and temperature variations, which 
are currently plaguing embedded system design in deep-submicron technologies. The 
effectiveness of our methodology is finally shown on the design of a pipeline A/D converter and 
two receiver front-ends for UMTS and UWB communications. 

A Methodology for Constraint-Driven Synthesis of On-Chip Communications 

Participants: Trento, UC Berkeley, University of Columbia, UTC 

With the advances of IC technology, global interconnects have become the dominant factor in 
determining chip performance: they are not only becoming responsible for a larger fraction of 
the overall delay and power dissipation but exacerbate also design problems such as noise 
coupling, routing congestion, and timing closure, thereby imposing severe limitations on design 
productivity. Because of these characteristics, most VLSI circuits can be considered 
distributed systems, a fact that challenges traditional design methodologies and the 
electronic design automation tools that are based on them. Systems-on-Chip (SoCs) are 
typically designed by assembling intellectual property (IP) components from different vendors 
and/or different divisions of the same company in the attempt of reducing time-to-market by 
reusing pre-designed and pre-verified elements. However, since these components are 
designed independently, the assembly step is often a challenging problem that requires the 
design of communication interfaces to match different protocols and data parallelism, and the 
routing of global interconnect wires to meet the constraints imposed by the target clock period. 
Borrowing from the communication networks literature, an NoC can be built through the 
combination of heterogeneous elements such as interfaces, routers, and links. The NoC design 
is a challenging problem because there are many degrees of freedom (e.g. network topologies, 
routing protocols, flow-control mechanisms, positions of the communication components and 
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core interfaces) as well as multiple optimization goals (e.g. performance, power, area 
occupation and reliability). Hence, the problem had been simplified by limiting the number and 
types of components considered, by focusing on a subset of the relevant objectives, by 
constraining NoC topology and components positions, and by dividing the optimization process 
in successive stages. Limiting the degrees of freedom has also the important side effect of 
reducing implementation and layout complexity. While a rich set of interesting results exists in 
the literature, few are the examples of practical applications of NoCs. In fact, the debate 
between those who favor standard bus architectures or variations thereof and those who 
advocate the adoption of NoC approaches ranging from constrained architectures to custom 
ones is vibrant. We do not take sides even though the NoC approach has undisputable 
fundamental merits that may make it successful in the long run. Instead, we propose a general 
methodology for the design of on-chip communication that can explore a large number of 
alternatives including as special cases NoCs, bus architectures and hybrid ones. Thanks to its 
generality our approach can be used to build a framework where different constrained solutions 
are compared using a number of evaluation factors. We addressed the synthesis of optimal 
heterogeneous networks by assembling components from a fine-grained library without 
enforcing any constraint on their topology other than the ones formally captured in the library. 
In particular, the network that we obtained need not be direct and not even connected if these 
constraints are not captured in the composition rules of the communication components. 

Methods, Tools, and Platforms for cost-efficient certification of safety-critical multicore systems  

Participants: TU Braunschweig, Intel, Infineon, Sysgo, Elektrobit, EADS IW, Delphi, TÜV 
Nord, and others  

RECOMP is an ongoing project proposal submitted in response to the second call for 
proposals of the European JU Artemis. The goal of RECOMP is to develop methods, tools and 
platforms for enabling cost-efficient certification and re-certification of safety-critical multi-core 
systems, with special emphasis on the design of mixed-criticality systems. Additionally the 
integration of the developed techniques should be integrated into certification processes for 
different domains such as avionics, automotive or industrial automation. Commonly used 
safety standards for single-core systems like IEC 61508, ISO 26262 or DO 178B will provide 
the base for the certification of mixed-criticality multi-core systems. To enable the coverage of 
the complete safety-related development process a large consortium has been established to 
address most of the upcoming challenges. For example the consortium contains hardware 
(e.g. Intel, Infineon) and software (e.g. Sysgo, Elektrobit) vendors, system integrators (e.g. 
EADS IW, Delphi), certification authorities (TÜV Süd) and several research institutions. 

3D Stacked IC Design 

Participants: IMEC, Synopsys, Inc. 

Synopsys, Inc. (Nasdaq: SNPS), a world leader in software and IP for semiconductor design, 
verification and manufacturing, and the Belgian nanoelectronics research center, imec, today 
announced they have entered into a collaboration to use Synopsys TCAD (Technology 
Computer-Aided Design) finite-element method tools for characterizing and optimizing the 
reliability and electrical performance of through-silicon vias (TSVs). The collaboration will 
accelerate the development of 3D stacked IC technologies.  

While considered an emerging technology, 3D stacked IC complements conventional transistor 
scaling and allows multiple chips to be stacked and integrated into a single package. This 
technology reduces form factor and power consumption, and increases bandwidth of inter-chip 
communication by minimizing connections through the circuit board with high parasitic 
capacitance. As with other innovative technologies, 3D stacked IC introduces a number of new 
issues that can potentially affect its reliability and performance. The collaborative research to 
address these issues will take place at imec, where silicon wafers with test structures will be 
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manufactured and tested, and Synopsys’ TCAD tools will be used to model the TSVs in the 
chip stacks to optimize 3D stacked IC performance and reliability.  

http://www2.imec.be/be_en/press/imec-news/synopsys.html 

Variability issues of designing in deep submicron IC technology 

Participants: IMEC, STMicroelectronics, ARM 

REALITY, a European funded initiative on Design for Variability, has just finished its project 
mission. In about its 2.5 years lifespan REALITY has focused on developing industrially 
relevant innovative design techniques, methods, and flows for the design and analysis of 
energy-efficient self-adaptive System-on-Chips (SoCs). The tackled challenges include 
benchmarking the impact of the latest 32nm CMOS process manufacturing variability at all 
abstraction levels, from device to System-on-a-Chip level, while developing approaches to 
compensate their negative impact in the design of final products. REALITY has resulted in a 
number of first time conclusions. 

Full scale 3D simulation of statistical variability associated with metal gate granularity and the 
corresponding metal work function variations have been carried out to clarify the magnitude of 
statistical variability in 32nm CMOS transistors with high-k/metal gate stack. For these devices 
the metal granularities can double the variability if the metal grain size becomes comparable to 
the transistor dimensions.  

http://www2.imec.be/be_en/press/imec-news/realityendofproject.html 

RF Transceivers 

Participants: IMEC, Renesas 

At 2010 International Solid State Circuit Conference, imec and its research partners Renesas 
Technology Corp. and M4S present a complete transceiver with RF, baseband and data 
converter circuits in 40nm low-power CMOS. The fully reconfigurable transceiver is compatible 
with various wireless standards and applications, including the upcoming mobile broadband 
3GPP-LTE standard. 

The trend in wireless communication where terminals give their users ubiquitous access to a 
multitude of services drives the development of reconfigurable radios in deep-submicron 
CMOS. This is enhanced with the advent of 3GPP-LTE, a standard that is inherently so flexible 
that a reconfigurable radio is its most economical implementation. The single-chip 
reconfigurable transceiver developed by imec, Renesas and M4S provides an answer to this 
need. 

The flexible receiver, including analog-to-digital converter, is fully software configurable across 
all channels in the frequency bands between 100MHz and 6GHz. Its properties such as the RF 
carrier frequency, channel bandwidth, noise figure, linearity and filter characteristics can be 
adapted to the requirements of the communication standard that is used. It combines high 
sensitivities with low phase noise and high linearity. These can be traded for lower power 
consumption depending on the needs of a particular standard. The flexible transmitter reaches 
low out-of-band noise, targeting SAW-less 3GPP-LTE operation. 

The transceiver integrates this multi-standard programmability in an extremely small chip area 
of only 5mm2 while achieving state-of-the-art performance and power consumption for each 
covered standard. Therefore, it is competitive to recent single mode radios in mobile devices – 
handsets, smart phones, PDAs, PC cards, USB dongles, etc. 

In a next phase of imec’s ‘green radio’ research program, the focus will be on further reducing 
the bill of materials and energy consumption by continuing the research on digitally-inspired 
SAW-less transceivers and power efficient transmitters. 
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http://sapprtp1.imec.be:52100/irj/go/km/docs/IMEC_DBFS/Messages/Mails/ImecUser/en/1002
NR%20imec%20Renesas%20M4S%20final.pdf 

Component-based service model  

Participants: DTU, B&O ICEpower 

DTU and B&O ICEpower have continued the development of a modelling framework for 
system level performance estimation of embedded systems including Multi-Processor System 
on Chip (MPSoC) based configurations. The overall goal is to provide a framework which 
supports models described at multiple levels of abstraction which will allow designers to 
perform design space exploration at the various design stages ranging from initial high level 
specifications to detailed, bit true cycle accurate models. 

During year 2, several refinements of the framework has been carried out resulting in minor 
changes of the modelling methodology. Substantial time and effort has been spent on this 
refinement implementing the changes in the current implementation of the framework. Also, a 
lot of time and effort has been put into the definition of a language used to specify models and 
automatically synthesize fast simulation models based on the specification. This shows 
promising results but is still work in progress. During year 2 DTU and B&O ICEpower has 
worked on an elaborate case-study, which has resulted in two publications [THM09a,THM09b]. 

3.1.4 Application to Smart Energy Efficient Buildings 

Energy-neutral distributed sensing for proactive energy management in buildings and plants  

Participant: University of Bologna, Telecom Italia  
University of Bologna has designed the Energy Harvesting circuit which is the core of the 
power supply unit of the wireless sensor nodes of the Kaleidos framework developed by 
Telecom Italia (the main telephone company in Italy). The collaboration deeply exploits 
wireless sensor networks and wireless actuators to improve and simplify industrial and service 
operations. To this goal Kaleidos is a middleware platform to collect data and provide anf 
efficient management of electricity consumption in telecommunication switching plants. 
University of Bologna provided technology for powering the sensors and recharging the 
batteries exploiting the electromagnetic fields in the cable grid and using the same AC current 
sensors used for measurements and data logging.  

Warehouse of the future  

Participant: ESI, Vanderlande Industries 

This activity is a continuation of the work that was already introduced in the previous (year 2) 
report). The activity aims at overcoming the weaknesses of the existing centralized warehouse 
control systems. This so-called “warehouse of the future” can be achieved by defining 
appropriate (software) architecture for warehouse and (quantitatively) showing that such 
architecture eliminates the weaknesses of the centralized warehouse control system. A main 
result of the project is an agent-based prototype for a control system for Automatic Case 
Picking (ACP). Closely connected to this activity is the work ESI does in the FP7 Multiform 
project where it works on defining a Design Framework that should support integration of 
model-based methods and techniques. One of the main functionalities of the framework is to 
navigate through design views based on several types of relationships that exist between the 
entities that are present in the views. 

A Design Flow for Building Design Automation 
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Participants: University of California at Berkeley, Trento, UTC and Intel 

The building stock in the US accounts for 40% of total energy consumption and 70% of 
electricity consumption. Limits on carbon emissions are driving new regulations that will require 
buildings to be energy efficient according to standards that are likely to be more stringent than 
the ASHRAE 90.1. The design of low energy buildings – zero energy in the ideal case – is 
challenging but not impossible. There are today examples of zero energy buildings, but they 
are the results of ad-hoc designs that are not easy to generalize. 

The design methodology used today for large buildings is top-down. Different sub-systems 
(e.g., mechanical and electrical) are designed in isolation by domain experts following design 
documents flown down after the bid process. This methodology is not suitable for low energy 
buildings that require interaction among architects, mechanical engineers and control 
engineers. Consider for instance adopting low energy solutions such as natural ventilation and 
active facade. In this case, architectural design (e.g. building orientation), the design of the 
mechanical equipment of the HVAC system and the design of the control algorithms cannot be 
done in isolation. In this new context, the design of the building automation system (i.e. the 
embedded processors and networks supporting the building operations, and the software 
running on them) is non-trivial. Control algorithms become multi-input, multi-output, hybrid and 
predictive, as opposed to single-input single-output controllers coordinated by simple switching 
conditions as today (and mainly dictated by standards). Moreover, several sub-systems such 
as HVAC, lighting, vertical transportation and fire and security will interact through the network 
to allow information sharing. 

In [YPSVZ10] we focus on a design flow for building automation systems that bridges the gap 
between a desirable design entry point – at a high abstraction level using model-based design 
tools such as Simulink – and the available back-end tools able to generate low-level code. 

It enables the integration of models from different high-level languages, allowing the interaction 
between domain experts. Further, it automatically optimizes the implementation of the control 
algorithms on a distributed platform by selecting computation and communication resources, 
and by performing code generation while meeting the specification. 

3.1.5 Application to Wireless Communication 

Model-based conformance testing of a wireless sensor network node 

Participants: Radboud University Nijmegen (NL), University of Twente (NL), Aalborg 
University (DK), Chess B.V (NL). 

Within the European STREP Quasimodo ESI has worked on extensions for quantitative 
aspects of model-based testing theories, including real-time and data-intensive testing of 
embedded software. Corresponding tool support has been developed and applied to 
conformance testing of the gMAC synchronization protocol of a wireless sensor network node 
developed by Chess B.V. Different model-based testing tools were used and compared - 
Uppaal-Tron, JTorX, TorXakis - and various discrepancies between the behaviour of the node 
and the protocol specification were detected.  

http://www.quasimodo.aau.dk/Final/Quasimodo-D5.7.pdf 
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Green radio technology 

Participants: IMEC, Samsung 

Imec introduces a cognitive baseband radio (COBRA) architecture targeting 4G requirements 
at up to 1Gbit/s throughput and multiple asynchronous concurrent streams (for instance 
simultaneous digital broadcasting reception and high-speed internet access). The low-cost, 
flexible architecture answers a new trend in wireless communication where terminals give their 
users ubiquitous broadband access to a multitude of services. 

COBRA is an interesting architecture for future mobile handsets and all kinds of battery-
powered wireless connectivity devices, as well as for base-stations for small cells. The COBRA 
architecture can be customized to meet the requirements for many standards (WLAN 
(IEEE802.11n to .11ac), cellular (LTE to LTE-advanced), and broadcasting (DVB-T/H to DVB-
T2)) and dedicated needs.  

In its green radio program, imec partners up with industrial players to design the next 
generation cognitive radios, targeting increased integration and improved power efficiency 
radios. The COBRA platform, which is being designed together with the industrial partners of 
imec’s green radio program, is now available for licensing. The reconfigurable radio 
architecture and related cores can be evaluated and tested at imec. 

http://www2.imec.be/be_en/press/imec-news/cobra.html 

Green Touch Initiative  

Participants: IMEC, Alcatel-Lucent 

Imec announces that it will take part in the Green Touch Initiative, a new consortium initiated 
by Bell Labs, the research arm of Alcatel-Lucent. The Green Touch Initiative is committed to 
inventing the technologies that will be at the heart of the next generation of sustainable 
networks. The consortium has set itself the goal of creating technologies necessary to achieve 
a 1000 fold improvement in the future power consumption of the Internet and other 
communication networks (e.g. corporate networks) by 2015. 

To achieve its ambitious target of setting a reference architecture and demonstrating key 
components of the next generation of sustainable ICT networks, the consortium will leverage 
the expertise of leading industrial research groups, academia, and service providers, and will 
collaborate in pioneering new technologies and fundamentally redesigning the current ICT 
networks.  
News release can be downloaded at  

http://www2.imec.be/be_en/press/imec-news/greentouch.html  
 

3.1.6 Timing Analysis/Predictability 

Static Analysis of Synthesized Code 

Participants: Universität des Saarlandes, AbsInt, Daimler 
The analysis of code synthesised from high-level models often can be improved by utilising 
model information. For example, code synthesized from the automata component of models 
often has complex control flow, not easily amenable to existing static analysis tools. The 
control logic implemented in automata also governs the control flow through the surrounding 
parts of the model. Information about the reachable states can be used to exclude infeasible 
paths in the model, potentially reducing the computed worst-case execution time. 
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Identification of Operating Modes 

Participants: Universität des Saarlandes, AbsInt, Bosch 
Embedded control often works in different operating modes with different timing constraints. 
Determining the overall worst-case execution time would be pessimistic for some of the modes. 
One goal of the cooperation between Universität des Saarlandes, AbsInt and Bosch is the 
development of a mode-specific timing analysis. This would determine a worst-case execution 
time for each mode. However, operating modes currently are not explicitly specified and 
therefore neither visible on the model level nor on the code level. Designers of components 
typically know them, but have no way to declare them. Upon composition of the components, 
this information is completely lost for the integrated system. A first step therefore consists of an 
analysis of the system on the model and/or the code level to identify operating modes. 

Integration of Compilers and Timing Analysis 

Participants: TU Dortmund, AbsInt, Bosch 

TU Dortmund has integrated compilation and timing analysis. The resulting tool WCC initially 
targeted the Infineon TriCore processor, which is very popular in the automotive industry. This 
is the first time that a compiler for a real, industrial processor has been integrated with timing 
analysis. In 2010, WCC has been extended to support other processors more flexibly. WCC 
has been used to evaluate the potential of a reduction of the worst case execution times 
(WCETs) of automotive applications in a study by Bosch. Through an exploitation of fast 
memories, WCC could reduce the WCET by more than 50% if compared to standard gcc. 

3.1.7 Other System Applications 

Code-generation Infrastructure 

Participants: TU Dortmund, ICD, Siemens, Airbus, Bosch, Thales, Intracom, ELMOS, TUV, 
Raith, Vorwerk. 

At Dortmund, most industrial activities are chanelled via the University's IT spin-off, ICD e.V. 
ICD has been providing a commercial code generation infrastructure to Infineon. This 
infrastructure is supporting a protocol processor optimized for processing internet packets. The 
infrastructure is based on the ICD-C compiler design tools. In 2010, the tool set as well as its 
applications have been extended. A cut-down version of ICD-C is available for free downloads 
(see http://www.icd.de/es/). ICD-C is offering support and maintenance for some terminated 
European research projects such as MORE, in cooperation with the original software 
developers. ICD is led by P. Marwedel, who also leads a group at TU Dortmund. Dortmund is 
also cooperating with Airbus, Bosch, Thales (France), Intracom (Greece) via projects 
MNEMEE and PREDATOR. Also, the aiT tool for worst case timing analysis has been 
integrated into the experimental worst-case execution time aware C compiler WCC. Local 
contacts exist to ELMOS (a semiconductor manufacturer mostly for the automotive domain) 
and TÜV. 
http://www.icd.de 

 

-- The above is new material, not present in the Y2 deliverable -- 
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3.2 Individual Publications Resulting from these Achievements 
 

ESI  
H. Hermanns, K.G. Larsen, J.-F. Raskin, J. Tretmans, Quantitative System Validation in Model 

Driven Design. In: L. Carloni and S. Tripakis (eds.), Embedded Systems Week, 
Compilation Proceedings - EMSOFT. pp. 301-302, ACM, New York, USA, 2010. 

H. Moneva, R. Hamberg, T. Punter, Are you aware of the design decisions? On how modeling 
should support design, In: Proceedings of 1st Workshop on Model-based Engineering 
for Embedded Systems Design (M-Bed 2010) at DATE 2010, Dresden, Germany, 12th 
of March 2010. 

H. Moneva, R. Hamberg, T. Punter, J. Vissers, Putting Chaos under Control: on how Modeling 
should Support Design, In: Proceedings of International Council on Systems 
Engineering (Incose 2010), Chicago, July 2010. 

M. Nabi, M. Blagojevic, T. Basten, M. Geilen, T. Hendriks, An Optimized Medium Access 
Control Protocol for Mobile Clusters in Wireless Sensor Networks, Proceedings of IEEE 
Secon 2010 

J. Tretmans, A Theory of Model-Based Testing - and How ioco Goes eco (extended abstract). 
In: B. Finkbeiner, Y. Gurevich, A.K. Petrenko (eds.), Proceedings of the Sixth Workshop 
on Model Based Testing - MBT 2010. Electronic Notes in Theoretical Computer 
Science (ENTCS), Elsevier, 2010. To appear. 

J. Xing, B.D. Theelen, R. Langerak, J. van de Pol, J. Tretmans, J.P.M. Voeten, From POOSL 
to UPPAAL: Transformation and Quantitative Analysis. In: Procs. of ACSD 2010 - 10th 
Int. Conf. on Application of Concurrency to System Design. pp. 47-56, IEEE Computer 
Society Press, 2010. DOI http://doi.ieeecomputersociety.org/10.1109/ACSD.2010.21.  

J. Xing, B.D. Theelen, R. Langerak, J. van de Pol, J. Tretmans, J.P.M. Voeten, UPPAAL in 
Practice: Quantitative Verification of a RapidIO Network. In: T. Margaria, B. Steffen, 
Leveraging Applications of Formal Methods, Verification and Validation, ISOLA. LNCS 
6416, pp. 160-174, Springer-Verlag, 2010. DOI http://dx.doi.org/10.1007/978-3-642-
16561-0_20.  

 
IMEC 
[ACV10] Avasare, P.; Couvreur, C.; Vanmeerbeeck, G.; De Greef, E.; Ashby, T.; Baert, R.; 

Wuyts, R.; Stahl, R.; D'Hondt, M.; Rynders, L. and Nollet, V.: Design space exploration 
tool flow for MPSoC embedded design. In Design, Automation and Test in Europe, 
DATE 2010, Dresden, Germany (2010) 

   

[NDC10] Naessens, F.; Derudder, V.; Cappelle, H.; Hollevoet, L.; Raghavan, P.; Desmet, M.; 
AbdelHamid, A.; Vos, I.; Folens, L.; O'Loughlin, S.; Singirikonda, S.; Dupont, S.; 
Weijers, J.; Dejonghe, A. and Van der Perre, L.: A 10.37 mm2 675 mW reconfigurable 
LDPC and Turbo encoder and decoder for 802.11n, 802.16e and 3GPP-LTE. In 
Symposium on VLSI Circuits, Honolulu, USA (2010) 

[DRN10] Declerck, J.; Raghavan, P.; Naessens, F.; Vander Aa, T.; Hollevoet, L.; Dejonghe, A. 
and Van der Perre, L.: SDR platform for 802.11n and 3-GP-LTE. In International 
Conference on Embedded Computer Systems: Architectures, MOdeling and Simulation, 
Samos, Greece (2010) 
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[GR10] Gustafsson, O. and Raghavan, P.: Architectures for cognitive radio testbeds and 
demonstrators – an overview. In 5th International Conference on Cognitive Radio 
Oriented Wireless Networks and Communications – CrownCOM, Cannes, France 
(2010) 

[PHA10] Palkovic, M.; Hartmann, M.; Allam, O.; Raghavan, P. and Catthoor, F.: Time-space 
energy consumption modeling of dynamic reconfigurable coarse-grain array processor 
datapath for wireless application. In IEEE Workshop on Signal Processing Systems 
(SiPS), Cupertino, CA (2010) 

[SFC10] Silvano, C.; Fornaciari, W.; Crespi Reghizzi, S.; Agosta, G.; Palermo, G.; Zaccaria, 
V.; Bellasi, P.; Castro, F.; Corbetta, S.; Di Biagio, A.; Tartara, M.; Siorpaes, D.; Hubert, 
H.; Stabernack, B.; Brandenburg, J.; Palkovic, M.; Raghavan, P.; Couvreur, C.; 
Bartzas, A.; Xydis, S.; Soudris, D.; Kempf, T.; Ascheid, G.; Meyr, H.; Ansari, J.; 
Mahonen, P. and Vanthournout, B.: 2PARMA: Parallel paradigms and run-time 
management techniques for many-core architectures. In IEEE Computer Society 
Annual Symposium on VLSI – ISVLSI, Lixouri, Greece (2010) 

 

[PRL10] Palkovic, M.; Raghavan, P.; Li, M.; Dejonghe, A.; Van der Perre, L. and Catthoor, F.: 
Future software-defined radio platforms and mapping flows - an overview of their 
multicore architectures. In IEEE Signal Processing Magazine 22-23, Vol 27, nr 2, pp 22-
23. 

[ZDM10] Zuber, P.; Dobrovolny, P. and Miranda Corbalan, M.: A holistic approach for statistical 
analysis of SRAM. In Proceedings of the 47th ACM/IEEE Design Automation 
Conference – DAC, Anaheim, USA, (2010) 

[ZMD10] Zuber,P.; Miranda Corbalan, M.; Dobrovolny, P.; van der Zanden, K. and Jung, J.: 
Statistical SRAM analysis for yield enhancment. In Design, Automation and Test in 
Europe, DATE 2010, Dresden, Germany (2010) 

 

Technical University of Denmark 
[THM09a] Anders Tranberg-Hansen, Jan Madsen, Exploration of a Digital Audio Processing 

Platform Using a Compositional System Level Performance Estimation Framework, In 
proceedings of  the IEEE Symposium on Industrial Embedded Systems, Lausanne, 
Switzerland (SIES 2009) 

[THM09b] Anders Tranberg-Hansen, Jan Madsen, A Compositional Modelling Framework for 
Exploring MPSoC systems, In proceedings of the IEEE/ACM conference CODES+ISSS 
2009, Grenoble, France. 

Saarland University 
[LPR09] P. Lucas, O. Parshin, and R. Wilhelm. Operating mode specific WCET analysis. 

Proceedings of the 3rd Junior Researcher Workshop on Real-Time Computing 
(JRWRTC), Paris, France, October 2009. 

[TWLR09]L. Tan, B. Wachter, P. Lucas and R. Wilhelm. Improving timing analysis for Matlab 
Simulink/Stateflow. In Proceedings of the 2nd International Workshop on Model Based 
Architecting and Construction of Embedded Systems (ACES-MB), October 2009. 

[WLPTW10] R. Wilhelm, P. Lucas, O. Parshin, L. Tan, and B. Wachter. Improving the precision 
of WCET analysis by input constraints and model-derived flow constraints. In S. 
Chakraborty and J. Eberspächer, editors, Advances in Real-Time Systems. Springer-
Verlag, 2010.  
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TRENTO 

 

[ZZZNSV10] Qi Zhu, Haibo Zeng, Wei Zheng, Marco Di Natale, and Alberto Sangiovanni-
Vincentelli. Optimization of Task Allocation and Priority Assignment in Hard Real-time 
Distributed Systems. ACM Transactions in Embedded Computing Systems (TECS), special 
issue on the Synthesis of Cyber-Physical Systems, 2010.  

[ZNGZSV10] Haibo Zeng, Marco Di Natale, Arkadeb Ghosal, Wei Zheng, and Alberto 
Sangiovanni-Vincentelli. Schedule Optimization of Time-Triggered Systems 
Communicating over the FlexRay Static Segment. IEEE Transactions on Industrial 
Informatics (TII) 2010.  

[ZNGSV10] H. Zeng, M. Di Natale, P. Giusto and A. Sangiovanni Vincentelli, Using Statistical 
Methods to Compute the Probability Distribution of Message Response Time in Controller 
Area Networks, IEEE Transactions on Industrial Informatics (TII) Volume 6,N. 4, pp.678-
691,November 2010 

[NGZSV10] Marco Di Natale, Liangpeng Guo, Haibo Zeng, and Alberto Sangiovanni-
Vincentelli. Synthesis of Multi-task Implementations of Simulink Models with Minimum IEEE 
Transactions on Industrial Informatics (TII) Volume 6,N. 4, pp.637-651,November 2010.  

[ZYNSSV10] Q. Zhu, Y. Yang, M. Di Natale, E. Scholte and A. Sangiovanni-Vincentelli, 
Optimizing the Software Architecture for Extensibility in Hard Real-Time Distributed 
Systems, Delays IEEE Transactions on Industrial Informatics (TII) Volume 6,N. 4, pp.621-
636,November 2010, Invited Paper. 

[WNSV10] G. Wang, M. Di Natale and A. Sangiovanni Vincentelli, Optimal Synthesis of 
Communication Procedures in Real-Time Synchronous Reactive Models, Delays IEEE 
Transactions on Industrial Informatics (TII) Volume 6,N. 4, pp729-743,November 2010  

 [SV10a]  Corsi e Ricorsi: Alberto Sangiovanni Vincentelli and the Birth of EDA, Solid-State 
Circuits Magazine, IEEE, Vol.  2,  Issue:3 , Summer 2010. 

[SV10b] Corsi e Ricorsi: Alberto Sangiovanni Vincentelli and the Evolution of EDA., Solid-State 
Circuits Magazine, IEEE, Vol.  2,  Issue:4 , Fall 2010. 

TU Dortmund 
[ME10]   Peter Marwedel and Michael Engel. Plea for a Holistic Analysis of the 

Relationship between Information Technology and Carbon-Dioxide Emissions. In 
Workshop on Energy-aware Systems and Methods (GI-ITG), Hannover / Germany, 
February 2010. 

[PLM10] Sascha Plazar, Paul Lokuciejewski, and Peter Marwedel. WCET-driven Cache-aware 
Memory Content Selection. In Proceedings of the 13th IEEE International Symposium on 
Object/Component/Service-oriented Real-time Distributed Computing (ISORC), pages 
107-114, Carmona / Spain, May 2010. 

[LPFMT10] Paul Lokuciejewski, Sascha Plazar, Heiko Falk, Peter Marwedel, and Lothar 
Thiele. Multi-Objective Exploration of Compiler Optimizations for Real-Time Systems. In 
Proceedings of the 13th International Symposium on Object/Component/Service-oriented 
Real-time Distributed Computing (ISORC), pages 115-122, Carmona / Spain, May 2010. 
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[LKM10] Paul Lokuciejewski, Timon Kelter, and Peter Marwedel. Superblock-Based Source 
Code Optimizations for WCET Reduction. In Proceedings of the 7th International 
Conference on Embedded Software and Systems (ICESS), pages 1918-1925, Bradford / 
UK, June 2010. 

[FL10]  Heiko Falk and Paul Lokuciejewski. A compiler framework for the reduction of 
worst-case execution times. Journal on Real-Time Systems, 46(2):251-300, October 
2010. DOI 10.1007/s11241-010-9101-x. 

[LM10]  Paul Lokuciejewski and Peter Marwedel. Worst-Case Execution Time Aware 
Compilation Techniques for Real-Time Systems. Springer, November 2010. 

-- The above are new references, not present in the Y2 deliverable -- 

3.3 Joint Publications Resulting from these Achievements 
 
Trento, UC Berkeley, Scuola di Sant’Anna, GM 

[ZNGSV10] H. Zeng, M. Di Natale, P. Giusto and A. Sangiovanni Vincentelli, Using Statistical 
Methods to Compute the Probability Distribution of Message Response Time in Controller 
Area Networks, IEEE Transactions on Industrial Informatics (TII) Volume 6,N. 4, pp.678-
691,November 2010 

 [NSV10] M. Di Natale and A. Sangiovanni Vincentelli, Moving from Federated to Integrated 
Architectures in Automotive: The Role of Standards, Methods and Tools, Proceedings of 
the IEEE, Volume 98, n. 4, pp. 603-620, April 2010, Invited Paper 

Trento, UC Berkeley, Scuola di Sant’Anna, GM, National Instruments 

[NGGSVZS10] M. Di Natale, A. Ghosal, P. Giusto, A. Sangiovanni-Vincentelli, H. Zeng and S. 
Seshia, Special Issue on Automotive Embedded Systems, Guest Editorial, Volume 2, n. 2, 
IEEE Embedded Systems Letters, pp. 21-23, June 2010 

[ZNGSV10] Haibo Zeng, Marco Di Natale, Paolo Giusto, and Alberto Sangiovanni -Vincentelli. 
Using Statistical Methods to Compute the Probability Distribution of Message Response 
Time in Controller Area Network IEEE Transactions on Industrial Informatics, Special Issue 
on Real-Time and (Networked) Embedded Systems (TII),Volume 6,N. 4, pp.621-
636,November 2010. 

[ZNGZSV10] Haibo Zeng, Marco Di Natale, Arkadeb Ghosal, Wei Zheng, and Alberto 
Sangiovanni-Vincentelli. Schedule Optimization of Time-Triggered Systems 
Communicating over the FlexRay Static Segment. IEEE Transactions on Industrial 
Informatics (TII) 2010.  

[NGZSV10] Marco Di Natale, Liangpeng Guo, Haibo Zeng, and Alberto Sangiovanni-
Vincentelli. Synthesis of Multi-task Implementations of Simulink Models with Minimum IEEE 
Transactions on Industrial Informatics (TII) Volume 6,N. 4, pp.637-651,November 2010.  
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Trento, INTEL, GM, UC Berkeley, Scuola di Sant’Anna,  

[ZZZNSV10] Qi Zhu, Haibo Zeng, Wei Zheng, Marco Di Natale, and Alberto Sangiovanni-
Vincentelli. Optimization of Task Allocation and Priority Assignment in Hard Real-time 
Distributed Systems. ACM Transactions in Embedded Computing Systems (TECS), special 
issue on the Synthesis of Cyber-Physical Systems, 2010.  

 [ZYNSSV10] Q. Zhu, Y. Yang, M. Di Natale, E. Scholte and A. Sangiovanni-Vincentelli, 
Optimizing the Software Architecture for Extensibility in Hard Real-Time Distributed 
Systems, Delays IEEE Transactions on Industrial Informatics (TII) Volume 6,N. 4, pp.621-
636,November 2010, Invited Paper. 

National Instruments, Scuola di Sant’Anna, Trento, UC Berkeley 

[WNSV10] G. Wang, M. Di Natale and A. Sangiovanni Vincentelli, Optimal Synthesis of 
Communication Procedures in Real-Time Synchronous Reactive Models, Delays IEEE 
Transactions on Industrial Informatics (TII) Volume 6,N. 4, pp729-743,November 2010  

UC Berkeley, Marvel, Trento 

[NSWDBSV10] P. Nuzzo, X. Sun, C.-C. Wu, F. De Bernardinis, A. Sangiovanni-Vincentelli, “A 
Platform-Based Methodology for System-Level Mixed-Signal Design,” Eurasip Journal of 
Embedded Systems, vol. 2010, Article ID 261583, 2010. 

UC Berkeley, UTRC, Trento, INTEL 

[YPSVZ10] Yang Yang, Alessandro Pinto, Alberto Sangiovanni-Vincentelli, and Qi Zhu. A 
Design Flow for Building Automation and Control Systems, Proceedings of the 31st IEEE 
Real-Time Systems Symposium, pp. 105-116, December 2010. 

National Instruments, U. Salzburg, U. Timisoara, IST, Trento, UC Berkeley 
[GIKHV10] Arkadeb Ghosal, Daniel Iercan, Christoph M. Kirsch, Thomas A. Henzinger, and 

Alberto L. Sangiovanni-Vincentelli, Separate compilation of hierarchical real-time 
programs into linear-bounded embedded machine code, Science of Computer 
Programming, 2010. 

 
Braunschweig, Symtavision 

[SR09] Simon Schliecker, Jonas Rox, Mircea Negrean, Kai Richter, Marek Jersak and Rolf 
Ernst, "System Level Performance Analysis for Real-Time Automotive Multi-Core 
and Network Architectures,"Computer-Aided Design of Integrated Circuits and 
Systems, IEEE Transactions on, vol. 28, No. 7, pp. 979-992, July 2009 

KTH, Carmeq, Continental, CRF, Volvo, Mentor, Univ. Of Hull 
[AJ10] Andreas Abele, Rolf Johansson, Henrik Lönn, Yiannis Papadopoulos, Mark-Oliver 

Reiser, David Servat, Martin Törngren and Matthias Weber. The CVM Framework --- A 
Prototype Tool for Compositional Variability Management. VAMOS’2010, 4th Fourth 
International Workshop on Variability Modelling of Software-intensive Systems, Linz, 
Austria, ICB report 37:101-108, ISSN 1860-2770 

[SC10] Anders Sandberg, DeJiu Chen, Henrik Lönn, Rolf Johansson, Lei Feng, Martin 
Törngren, Sandra Torchiaro, Ramin Tavakoli-Kolagari, Andreas Abele: Model-based 
Safety Engineering of Interdependent Functions in Automotive Vehicles Using EAST-
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ADL2. Accepted for the 29th International Conference on Computer Safety, Reliability 
and Security (SAFECOMP). Vienna, Austria. September 14 - 17, 2010 

[PW10] Papadopoulos Y. Walker M., Reiser M-O, Weber M., Servat D., Abele A., Johansson 
R., Lonn H., Torngren M., Sandberg A. (2010), Automatic Allocation of Safety Integrity 
Levels, 8th European Dependable Computing Conference – CARS workshop, Valencia, 
Spain, April, ACM Publications, 2010. 

 
KTH, Volvo, Ericsson, Scania 
[TE10] Martin Törngren, Tor Ericson, Barbro Claesson, Jan-Erik Frey, Axel Jantsch, Patric 

Jensfelt, Karl Henrik Johansson, Tony Sandberg, Hans Schmekel, Jan Wikander, 
Johnny Öberg.  Innovative Centre for Embedded Systems – ICES. Vision and goals 
towards world-class education and research at KTH in cooperation with industry. KTH 
technical report. 

 
USAAR, AbsInt, Airbus 
[CFGGMRTWW10] C. Cullmann, C. Ferdinand, G. Gebhard, D. Grund, C. Maiza, J. Reineke, 

B. Triquet, S. Wegener, and R. Wilhelm. Predictability Considerations in the Design of 
Multi-Core Embedded Systems. In Ingénieurs de l'Automobile, 807, 2010. 

 
IMEC vzw., National Techincal Univ. Athens (NTUA)/DUTH and Univ. Complutense 
Madrid (UCM) 
[BTM10] Baloukas, C.; Temmerman, M.; Keller, A.; Mamagkakis, S.; Catthoor, F.; Soudris, D. 

and Demeyer, S. Abstract and concrete data type optimizations at the UML and C/C++ 
level for dynamic embedded software. Book chapter in Behavioral Modeling for 
Embedded Systems and Technologies: Applications for Design and Implementation 
(2010) 

-- The above are new references, not present in the Y2 deliverable -- 

 

3.4 Keynotes, Workshops, Tutorials 
 
ESI: 
 
Lecture: Model-Based Testing with Labelled Transition Systems: There is Nothing More 
Practical than a Good Theory 
6th TAROT Summer School on Software Testing 
Graz (A), June 21 2010. 

Jan Tretmans gave an overview of the theory for model-based testing with transition systems 
with applications to fully automatic testing of the new biometric passport and to conformace 
testing of a wireless sensor network node. 

http://tarot2010.ist.tugraz.at/ 
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Lecture: An Introduction to Model-Based Testing 
De Nederlandse Testdag 
Leiden (NL), November 4 2010. 

Invited presentation: Jan Tretmans gave an introduction to model-based testing as primer of 
the model-based testing session at the Dutch Testing Day. 

http://www.testdag.nl/ 
 

Presentation: From Model to Test - Model-Based Testing of Wireless Sensor Network 
Bits & Chips  Embedded Systems 2010 
Eindhoven (NL), November 11, 2010. 

Nodes Jan Tretmans presented the ideas and principles of model-based software testing 
where a specification model is used to automatically generate test cases. An an application he 
demonstrated how model-based testing was applied to conformance testing of an access 
protocol of a wireless sensor network node. 

http://www.embedded-systemen.nl/ 
 

Presentation: Model-Based Testing 
Dagstuhl Seminar 10111 on Practical Software Testing: Tool Automation and Human 
Factors 
Dagstuhl (G), March 17 2010. 

Jan Tretmans gave an introduction to model-based testing as opening of the model-based 
testing session. 
http://drops.dagstuhl.de/opus/portals/index.php?semnr=10111. 

 

Presentation: ECO Testing for Components 
Dagstuhl Seminar 10111 on Practical Software Testing: Tool Automation and Human 
Factors 
Dagstuhl (G), March 17 2010. 

Jan Tretmans explained how model-based testing can be applied to testing of provided and 
required interfaces of components. 

http://drops.dagstuhl.de/opus/portals/index.php?semnr=10111 
 

Presentation: A Theory of Model-Based Testing - and How ioco Goes eco 
MBT 2010 - Int. Workshop on Model-Based Testing, 
Paphos (Cyprus), March 21 2010 

Jan Tretmans discussed the need for a well-defined and sound theory of model-based testing, 
and how this brings many benefits, also practical ones. Component-based testing was 
presented as an application area of model-based testing. 

http://react.cs.uni-sb.de/mbt2010 
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Workshop: Testing, Models, and Model-Based Testing 
Océ Technologies Internal Workshop. 
Venlo (NL), November 30 2010. 

Jan Tretmans discussed the use of models in testing, and in particular model-based testing 
applied to OCE's printer controllers. 

 

Tutorial: Quantitative System Validation in Model Driven Design 
Embedded Systems Week 
Phoenix (USA), 24 October 2010. 

H. Hermanns, K.G. Larsen, J.-F. Raskin and J. Tretmans gave a half-day tutorial handling the 
highlights and advances made in the Quasimodo project. The following was presented: theory, 
techniques, and tool components for handling quantitative constraints in model-driven 
development of real-time embedded systems, covering in particular real-time, hybrid, and 
stochastic aspects. 

http://delivery.acm.org/10.1145/1880000/1879062/p301-
hermanns.pdf?key1=1879062&key2=3982371921&coll=DL&dl=ACM&CFID=754920&CFTOK
EN=93964264 

 

Tutorial: Software Testing 
EJCP - Ecole Jeunes Chercheurs de Programmation 
Dinard/Rennes (F), May 25, 2010 

Jan Tretmans gave a one-day tutorial on software testing divided into two parts at the EJCP - 
Ecole Jeunes Chercheurs de Programmation. The first part was devoted to general principles 
and the state of practice in software testing. The second part concentrated on the theory of 
model-based testing and how models of software can be used to algorithmically generate test 
suites. 

http://ejcp2010.inria.fr./ 

 

Workshop: Lightweight simulation models 
Vanderlande Industries 
Veghel, February 24, 2010 

A workshop moderated by Jacques Verriet (ESI), Robert-Jan Bijl (Vanderlande) and Roelof 
Hamberg (ESI) to introduce industrial participants in defining simulation models. 
 

Workshop: System architecture for adaptive systems 
Océ Technologies 
March 23, 2010 

A workshop led by Gerrit Muller, Roelof Hamberg, Jacques Verriet (ESI) to define the 
possibilities for adaptive systems in the Océ system architecture. 
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Workshop: Model based design 
Special Interest Group ESI 
Eindhoven, April 28, 2010 

During this workshop architects and engineers of several high-tech companies, such as ASML, 
Océ, Vanderlande, Philips Healthcare identified with ESI their challenges on model-based 
design. Three ESI research fellows participated in the discussions, namely: Jozef Hooman, 
Jeroen Voeten, Roelof Hamberg 
 

Lecture: Multiform design framework 
Industry Advisory Panel of FP7 Multiform project 
Eindhoven, November 18, 2010. 

Presentation by Hristina Moneva, Roelof Hamberg and Teade Punter (ESI) of the data 
structure, concepts as well as design prototype for the industrial participants that visited an 
information market at ESI premises. 
 

Lecture: Applications of POOSL in industry 
Eindhoven University of Technology 
Eindhoven, May 11, 2010 

Lecture about a set of applications in which the POOSL tooling was used. The lecture was 
provided by Roelof Hamberg (ESI) 
 

Workshop: Vanderlande Storage Systems Strategy & Roadmap 
Eindhoven University of Technology 
Eindhoven, July 19, 2010 

Creation of a roadmap for storage systems within Vanderlande Industries. Roelof Hamberg 
(ESI) facilitated the workshop, while Vanderlande employees were participants. 
 

Presentation: System Architecting & Modeling 
ESI symposium 
Eindhoven, December 2, 2010 
Presentation Roelof Hamberg about model development during early design phases in Océ 
Technologies and Vanderlande Industries. 
 
IMEC: 
Workshop: SDR Forum 2010 European Reconfigurable Radio Technologies Workshop 
and Product Exposition 
Mainz, Germany – June 23/25 2010 

Speaker: Tom Vander Aa gave a talk on ADRES: flexible high-performance baseband 
processor 
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Workshop: SDR Forum 2010 European Reconfigurable Radio Technologies Workshop 
and Product Exposition 
Mainz, Germany – June 23/25 2010 

Liesbet Van der Perre gave a talk on Spectrum sensing solutions for mobile devices 

 

Workshop: Networking Lecture Series in Deutsche Telekom Labs 
Speaker: Liesbet Van der Perre 

Berlin, Germany – September 27 2010 

Liesbet Van der Perre presented Green radios for a sustainable future internet 

 
Keynote: International Symposium on VLSI Technology, Systems and Applications 
(VLSI-TSA) 
Speaker: Pol Marchal 
Hsinchu, Taiwan - 26-28 April, 2010 

Keynote: Paving the Road for Low-Cost 3D TSV IC Design 
 

 

Abstract: We investigate key design issues of a low-cost 3D Cu-TSV technology: impact of 
TSV on MOS devices and interconnect, reliability, thermal hot spots, ESD, signal integrity and 
impact on circuit performance. We experimentally verify their importance and offer solutions or 
propose changes in current design practices to enable low-cost systems. 
http://vlsitsa.itri.org.tw/2010/Program/ 
 
Invited talk: International Solid-State Circuits Conference (ISSCC) 
San Francisco, USA - February 7th 2010 
Pol Marchal gave a talk on “3D TSVs Ready for design!” 
http://140.116.156.14/web/files/news/isscc_2010.pdf/  

 
Workshop: Custom Integrated Circuits Conference (CICC) 
 
Invited talk: Verifying Electrical/Thermal/Thermo-mechanical Behavior of a 3D Stack – 
Challenges and Solutions  
Speaker: Pol Marchal 
San Jose, USA - 20-22 September 2010 
 
Abstract: We describe the design challenges for a low-cost 130nm 3D CMOS technology with 
5µm diameter at 10µm pitch Cu-TSV. We investigate electrical, thermal and thermo-
mechanical issues encountered in 3D. The electrical yield and ESD of TSVs is reviewed and 
designers are advised how to ensure yield and reliability. For thermal and thermo-mechanical 
we’ll indicate based on experimental characterization, the importance of extending the chip 
package co-design flow with thermo-mechanical simulations of the chip stack. We propose a 
new design flow which leverages information captured by smart samples.  
 
http://www.ieee-cicc.org/Sessions-Complete-10.pdf 
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Tutorial:  The International Symposium on Quality Electronic Design (ISQED) 
Tutorial: Paving the road for 3D TSV Design 
Speaker: Pol Marchal 
San Jose, USA - March 22th 2010 
Abstract: In this tutorial, we'll indicate the key design issues of a low-cost 3D Cu-TSV 
technology: impact of TSV on MOS devices and interconnect, reliability, thermal hot spots, 
ESD, signal integrity and impact on circuit performance. We will show experimental results, 
indicating their importance and offer solutions or propose changes in current design practices 
to enable low-cost systems. 
http://www.svtii.com/ISQED2010_Tutorials.htm#Paving_the_Road_for_3D_TSV_Design 

 
Workshop: International Microwave Symposium 
Invited talk: Riding the mm-waves, destination many Gbits/s 
Speaker: Piet Wambacq 
Anaheim, USA, 23-28 May, 2010 
http://www.ims2010.org/techpgm_details.html/  
 
Workshop: International Microwave Symposium - Radio Frequency IC Symposium 
Workshop 
Invited talk: CMOS radio integration for high-datarate 60GHz applications 
Speaker: Piet Wambacq 
Anaheim, USA, 23-28 May, 2010 
http://www.ims2010.org/techpgm_details.html/  
 
Workshop: GPU Technology Conference 2010 (GTC 2010) 
Title: Maximizing throughput of Barco’s GPU-enabled video processing server 
September 20-23, San Jose, CA, USA 
Speaker: Maja D’hondt 
http://www.nvidia.com/object/gpu_technology_conference.html 
Keynote: Strategies for Embedded Computing Research 
Speaker: Werner Damm 
Vienna, Austria - 18-19 March, 2010 

Keynote: The German Embedded Systems Roadmap 

 

 

 

Abstract: The National Roadmap Embedded Systems was written by a Steering Board 
comprising members from key industrial and academic stakeholders in the area of Embedded 
Systems (Daimler, EADS, Siemens, OFFIS, Fraunhofer IESE, TU Munich). It comprises input 
from experts from more than 30 industrial and academic partners as well as from all relevant 
business associations (BITKOM, VDI, VDE, VDMA, ZVEI). The roadmap has been published in 
December 2009 and is used as a guideline for future R&D activities in the area of Embedded 
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Systems. In this keynote the content of the roadmap was presented (sociatal and econimic 
challenges, contribution of Embedded Systems in overcoming these challenges, technology 
and process innovations needed, recommendations for politics and industry) and its roll-out in 
future R&D activities was shown. 

http://www.cosine-ist.org/index.php?id=18 

Invited talk: BITKOM Symposium Embedded Systems	  
Berlin, Germany – November 4th 2010 
Werner Damm gave a talk on “Challenges and Strategic Research Topics” 

http://www.bitkom.org/de/veranstaltungen/62218_65424.aspx  

TRENTO: 
 
Key Note: DATE 2010, Everything is Connected. 
Dresden, March 9, 2010 

Alberto Sangiovanni Vincentelli gave one of the two key notes at DATE, a leading conference 
in design technology with more than 1,000 attendants. The talk was about the importance of 
distributed systems in the world of the future, what problems we may have to face in this world 
and how to design complex distributed systems. 

http://www.ecsi.org/date-2010-conference 

 
Key Note: Plenary Talk at the CPS week in Stockholm, Cyber Physical Systems: the 
Dream of Dr. Frankenstein 
Stockholm, April 14, 2010 

Alberto Sangiovanni Vincentelli gave one of three Plenary Talks at CPS week 2010 that hosted 
5 conferences and several workshops. The talk was about forward looking applications of 
Cyber Physical Systems and methodology to reduce the complexity of the design. 

http://www.kth.se/ees/omskolan/organisation/centra/access/dls/cpsweekplenary-
1.58510?l=en_UK 

 
Key Note: 2010 Symposium on Industrial Embedded Systems (SIES) Conference, 
Connections, connections and connections. The problems of the embedded systems of 
the future 
Trento July 7th, 2010 

Alberto Sangiovanni Vincentelli gave the key note at the Conference stressing the problems 
that stem from emerging behavior of widely distributed embedded systems. 

http://events.unitn.it/en/sies2010  

Key Note: Emerging Technologies and Factory Automation (ETFA) 2010, Distributed 
System Design: A Nightmare 'in fieri' 
Bilbao, September 14, 2010 

Alberto Sangiovanni Vincentelli gave a key note at the Conference addressing the nightmares 
that may ensue from the distributed system design problems.  

http://www.etfa2010.org/ 
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Key Note: IEEE System on Chip Conference (SOCC) 2010, SoC Design as an Example of 
Component-Based Design of Distributed Systems 
Las Vegas, September 27, 2010 

Alberto Sangiovanni Vincentelli gave the key note at the main conference on systems on chip 
outlining the need for a rigorous component-based design methodology to address the design 
of very large chips. 

http://www.ieee-socc.org/SOCC2010/Program/program.html 

Key Note: IEEE International Behavioral Modeling and Simulation Conference, Away 
from Plug and Pray towards Plug and Play in Analog-Mixed Signal Design: A Tale of 
Design Re-use 
San Jose’, September 24, 2010 

Alberto Sangiovanni Vincentelli gave the key note at this mainly analog design conference 
stressing the need for compositional reasoning in analog design thus enabling a better 
approach to analog design re-use. 

http://www.bmas-conf.org/program.html 

Tutorials: Model Based System Engineering at the 2010 Control and Decision 
Conference (CDC) 
Atlanta, Georgia – December 15th-19th, 2010 

Alberto Sangiovanni Vincentelli co-organized and co-chaired with John Baras of University of 
Maryland two tutorial sessions at the CDC 2010 where he also presented two talks on 
Platform-Based Design and Model Based Design in the context of industrial applications. 

Workshop: Green and Smart Embedded System Technology: Infrastructures, Methods 
and Tools (GREEMBED) at the Cyber-Physical System Week  
Organizing committee, general chairs, Alberto Sangiovanni Vincentelli, Huascar 
Espinoza, Marco Di Natale, Roberto Passerone 
Stockholm, Sweden, April 12th, 2010, 
Efficient production, transmission, distribution and use of energy are fundamental requirements 
for our modern society and the challenge of a green, low carbon economy. Embedded systems 
have an important role to play in increasing the energy efficiency and in reducing carbon 
emissions to sustainable growth. Indeed, most systems for monitoring and control of energy 
production, distribution and use are today interconnected and controlled by embedded devices, 
in areas such as industrial manufacturing, transportation systems, building automation, 
domestic appliances and more. This offers the opportunity for the creation of new integrated 
systems offering new products, processes and services with greater efficiency and better 
situation awareness to end-users and service and infrastructure owners. 

Energy-efficient systems offer unique challenges to the embedded system community, from 
system-level design to dynamic and adaptive controls, optimization of architectures and 
communication, real-time and reliable services as well as reusable software components and 
systems.  
Energy efficient solutions include both local and global smart solutions. Smart embedded 
solutions merge ubiquitous computing and the Internet of Things, i.e., the technology 
integration with sensors, actuators, micro-chips, micro- and nano-embedded systems that 
allow for collecting, filtering and producing more and more information locally, to be further 
consolidated and managed globally according to business functions and services. Locally, 
embedded systems provide information on energy consumption of every energy consuming 
appliance in a single location (e.g., home, building, vehicle) to be provided in real-time, in a 
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user friendly way, thereby empowering citizens to take decisions that lead to energy savings. 
Globally, energy efficient solutions include smart grid concepts, which require dynamic controls 
for balancing and organizing production from renewable and conventional sources, negotiating, 
purchasing and routing power requests, but also regulating, balancing and controlling the 
amount of electrical power that systems consume. From the system-level design perspective, 
there is a need for simulation, modelling, analysis, and monitoring methods and tools to 
facilitate an integrated system approach. Today, energy efficient solutions are developed by 
independent companies whose products or components are tested for individual performance 
independently of each other. An integrated system approach to the design and implementation, 
where these components are integrated in a way that they reduce energy consumption through 
cooperation, is rarely used. This often leads to significant system-level inefficiencies. System 
design methods and tools, including model-based solutions, must consider the growth and 
evolvability of hardware and software platforms, to ease the conception, development, 
validation and integration of new devices and services. The challenge and opportunities not 
only lie in the integration issue, but also in providing methods and tools for innovative solutions 
that satisfy government regulations, customer expectations and meet environmental 
challenges.   
http://www.artist-embedded.org/artist/Overview,1928.html 

 
Panel: 2010 Design Automation Conference, Designing the Always-Connected Car of the 
Future 
Anaheim, California, June 15th, 2010   
The panel was co-organized and chaired by Alberto Sangiovanni Vincentelli. The  
automotive industry is introducing novel features, such as seamless vehicle-to-vehicle and 
vehicle-to-infrastructure connectivity to improve in vehicle driver safety (e.g., forward collision) 
and comfort (e.g., routing to avoid congestion) while facing stricter government regulations, 
and shortened time-to-market. As a result, automotive Electronic Control System (ECS) 
architectures are becoming increasingly complex. To cope with these challenges and 
opportunities, the entire automotive supply chain is engaged as follows: automotive OEMs are 
managing complexity by reusing legacy components and enabling new technologies; tier one 
suppliers are increasingly up-integrating features on the same computing platform; tier two 
suppliers are providing multicore and other powerful technologies; academic institutions are 
doing research in new analysis, synthesis and optimization methods; and tool providers are 
trying to raise the level of abstraction for system modeling, analysis and optimization. 
http://www.dac.com/conference+program.aspx  
 
 

Workshop: IWBDA: International Workshop on Bio-Design Automation at 2010 DAC,  
Anaheim, California, June 14th 

Alberto Sangiovanni Vincentelli co-organized and chaired the panel on the future of the field in 
synthetic biology. The Second International Workshop on Bio-Design Automation (IWBDA) at 
DAC brought together researchers from the synthetic biology, systems biology, and design 
automation communities. The focus is on concepts, methodologies and software tools for the 
computational analysis of biological systems and the synthesis of novel biological systems. Still 
in its early stages, the field of synthetic biology has been driven by experimental expertise; 
much of its success has been attributable to the skill of the researchers in specific domains of 
biology. There has been a concerted effort to assemble repositories of standardized 
components. However, creating and integrating synthetic components remains an ad hoc 
process. The field has now reached a stage where it calls for computer-aided design tools. The 
electronic design automation (EDA) community has unique expertise to contribute to this 
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endeavour. This workshop offered a forum for cross-disciplinary discussion, with the aim of 
seeding collaboration between the research communities. Topics of interest included: 

■ Design methodologies for synthetic biology; 

■ Standardization of biological components; 

■ Automated assembly techniques; 

■ Computer-aided modeling and abstraction techniques; 

■ Engineering methods inspired by biology. 

http://cctbio.ece.umn.edu/wiki/index.php/IWBDA:International_Workshop_on_Bio_Design_Automati
on 

Workshop: Software Synthesis, as part of ESWEEK, co-organized by A. Sangiovanni 
Vincentelli and P. Marwedel 
Phoenix, US, October 2010 

An increasing amount of software is not written manually any more. Rather, software is 
synthesized from abstract models of the required functionality. As a result, the effort of 
generating software is reduced and software verification typically becomes easier.  

Software synthesis has been implemented in various disperse communities.  

The workshop aims at bringing these communities together and at identifying research 
problems which should be addressed by the scientific community. 

http://www.esweek.org/ 

 

TU Dortmund: 
Forum: ICT 4 Energy Efficiency 
Brussels, Belgium – Feb. 23rd, 2010 
IMEC representatives and P. Marwedel participated at a forum on energy efficiency organized 
by the Commission of the European Communities. The goal was to provide a contribution in 
the area of energy efficiency for embedded systems. 

Forum: Cebit 
Hannover, Germany – March 9th, 2010 
P. Marwedel participated at a panel at the Cebit fair. The purpose was to contribute an 
embedded systems view on energy efficiency issues of ICT. 

Workshop: Industrial Workshop 
Stockholm, Sweden – April 12th, 2010 
L. Thiele, P. Marwedel, AbsInt and other members of the PREDATOR project organized an 
industrial workshop during the Cyber-physical systems week. 

Workshop: 10th International Workshop on Worst-Case Execution Time Analysis, 2010 
Brussels, Belgium – July 6th, 2010, in connection with ECRTS 2010 
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Objectives for the meeting: To present and discuss recent work in WCET analysis of all kinds 
of systems by static or dynamic methods. 
Organizer: Björn Lisper (Mälardalen) 
Other participants: About 35 
Conclusions: this year, the workshop had several contributions concerning WCET analysis for 
multicore systems, and the use of model checking techniques for timing analysis, in addition to 
the more traditional timing analysis topics. An invited talk by Dr. Jean Souyris from Airbus gave 
an industrial perspective on timng analysis of safety-critical software. 
http://www.artist-embedded.org/artist/-WCET-2010-.html 

Tutorial: Model-Based Embedded Systems Design 
Rabat, Morocco – July 12th, 2010 
P. Marwedel presented a full-day tutorial on model-based design of embedded systems at the 
first African ArtistDesign Summer School. 
http://www.artist-embedded.org/artist/Overview,1958.html 

Workshop: 2nd Workshop on Software Synthesis, 2010 
Scottsdale, US, – October 29th, 2010 
Objectives for the meeting: An increasing amount of software is not written manually any more. 
Rather, software is synthesized from abstract models of the required functionality. Software 
synthesis has been implemented in various disperse communities. The workshop aimed at 
bringing these communities together. 
Organizer: Peter Marwedel (TU Dortmund); Alberto Sangiovanni-Vincentelli 
Other participants: About 10 
Conclusions: Presenters at this workshop presented industrial as well as academic results. 
Attendees agreed on the necessity of more work in this area. 
http://www.artist-embedded.org/artist/-WSS-10-.html 

USAAR: 
Workshop: Industrial Workshop at CPSWEEK2010 
An industrial workshop was held at CPSWEEK 2010 in Stockholm. The second half of the 
workshop was devoted to predictability results. The purpose of the event was raising 
awareness in the industry to the problems of predictability. 

-- The above is new material, not present in the Y2 deliverable -- 
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4. Overall Assessment and Vision for the 
Transversal Activity 

 

4.1 Assessment for Year 3 
The level of energy at the meetings organized to foster industrial integration was excellent. In 
2009, we proposed the change from Nomadic to Energy Efficient Building has had a re-
sounding success.  This theme is of increased interest to the European community in response 
to energy conservation concerns. In this respect, in 2009 a detailed plan was drafted for 
meetings to be held in 2010 and a modus operandi that included international interaction. The 
GREEMBED Conference was a result of these efforts. In 2010, we launched a new direction in 
the area of Synthetic Biology, with the sponsorship and participation to the 2010 International 
Workshop on Bio-Desing Automation. This area is bound to have a strategic impact on 
research world-wide. The meetings were very well attended and strong positive feedback was 
received also from some of the companies involves. The funding model of a NoE does not 
allow substantial research work to be carried out under ArtistDesign umbrella. Most of the 
actual research is sponsored by other means. The meeting organization and support is indeed 
the only leverage we can utilize to direct researchers towards a common goal. However, the 
budget restrictions posed by the rules used for ArtistDesign force a continuous quest for 
additional resources. The budgeting process should be made more liberal in terms of 
support.  

4.2 Overall Assesment since the start of the ArtistDesign NoE 
The overall assessment is in line with Section 4.1 except that the workshop organizations run 
more smoothly as we learned better how to operate to obtain maximum results from a limited 
amount of resources. If we project in the future, we believe that the transversal activities can 
indeed play a fundamental role in ArtistDesign overall goals and as such, they should be 
strengthened. 

4.3 Indicators for Integration 
The indicators of integration are related to partners meetings with industry as well as joint 
papers with industrial participants. In the description of work we indicated meeting and 
workshops within the automotive, avionics, health-care, including synthetic biology, and energy 
efficiency domains and in special sessions in conferences. Both have been achieved: In 
chronological order. 

1. The CPS Week was attended by a large number of partners in addition to 
representatives of all companies we are working with. We organized the GREEMBED 
conference and gave a plenary talk at the event. 

2. The Design Automation Conference was also attended by a sizable number of partners 
and a large group of companies including European, US and Japan groups. We 
organized a panel on the car of the future that was attended by more than 200 people 
and that was an important event of the Conference (the overall conference lists more 
than 5,000 participants). In addition, the IWBDA workshop was supported by Artist and 
had the world-wide leaders in the topic present their views. 



214373 ArtistDesign NoE JPRA Year 3 (Jan-Dec 2010) 
Transversal Activity: Integration Driven by Industrial Applications D16-(7.3)-Y3 
  
 

46/59 

3. The WSS10 meeting at ESWEEK 2010 was a technical meeting intended to explore the 
impact and future outlook of software synthesis. Software design is at the core of the 
agenda of ArtistDesign and we believe it will have a major impact on the future of the 
industry. In particular, the presence of National Istruments and its presentation gave an 
important input to the research community. 

In addition, there have been quite a large number of joint papers with industrial partners 
addressing design flow issues. In particular, automotive design flows were examined by a 
number of different teams and compared in an invited paper in a special issue of the 
Proceedings of the IEEE and a special issue of the IEEE Embedded System Letters was 
organized that included some key advances in electronics for the car. 

4.4 Long-Term Vision  
The industry-motivated transversal activity necessitates additional care as on one hand, we 
need to understand the concerns of companies that have been investing substantially in 
embedded system design such as the ones in automotive and aerospace domains; on the 
other hand, we need to understand the characteristics of emerging domains such as 
independent living and health, energy efficient buildings and synthetic biology. In the emerging 
sectors, the links among the different players are not clear as yet when we look at the promises 
of these markets. We believe that the activity in the more traditional segments will continue 
along a journey that has begun several years ago and we do not expect major surprises in 
corralling the industrial participants as well as the ArtistDesign partners. The emerging sectors 
represent significant new opportunities to impact the formation of new business models and 
approaches. We expect that the ArtistDesign community will have to dig deep into its 
accumulated expertise and into its research network to help industry find its path to profitable 
products and services.  
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5. Transversal Activity Participants 

-- Changes in the Cluster Participants wrt Y2 deliverable -- 

The Team Leader of IMEC, Stylianos Mamagkakis, was replaced by Maya D’Hondt. 

5.1 Core Partners 
Transversal Activity Leader 

Activity Leader for “Industrial Integration” 

 

Alberto Sangiovanni Vincentelli (Trento)  
 www.eecs.berkeley.edu/~alberto/; 

 

 

Technical role(s) within 
ArtistDesign 

Bring in Expertise in embedded system modelling, 
validation, tools and methodologies and IC design. 

Deep involvement in cooperation with the industry: tools 
(co-founder Cadence and Synopsys), telecommunications 
(Telecom Italia), automotive (member of the GM STAB), 
avionics and energy efficient buildings (UTC). Participation 
to Venture Capital Activities in US (Walden International 
(Member of Advisory Board), Xseed (member of Advisory 
Board) and Europe (Banca Intesa Atlante Venture and 
Atlante Venture Sud, member of investment committee, 
Sofinnova, member of Advisory Board, Fondo Next, 
member of Investment Committee, Innogest, Member of 
Advisory Board).  

Involvement in International Boards of Directors (Cadence 
Design Systems and Sonics Inc (USA), Accent (EU)). 

 

Research interests  Embedded system design methodologies and tools 
including modelling, validation, synthesis and formal 
verification, semantic foundations.  

 

Role in leading 
conferences/journals/etc in the 
area  

Program Committee Member CODES and EMSOFT. 
Organizer of SEEC 09 Smart and Efficient Energy 
Council and of the 2009 CPS Forum, Organizer of 
GREEMBED 2010 and 2011, of Special Sessions on 
Compositional Approaches (two) at DATE 2011, co-
organizer and moderator of Automotive Electronics 
Panel at DAC 2010, co-organizer and chair of panel 
on Synthetic Biology at DAC 2010. 
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Member of the ARTEMIS High-level Group, Governing 
Board, Public Authority Board  and Steering 
Committee 

Notable projects  
 

SPEEDS - Speculative and Exploratory Design in Systems 
Engineering 
Provide a semantics based modelling methods with 
analysing techniques to support the construction of 
complex embedded systems by composing 
heterogeneous subsystems together with a 
speculative tool-supported design process. 

Center for Hybrid and Embedded Software Systems 
(CHESS) co-director 

Gigascale System Research Center 

MuSyC, Distributed Sense and Control Systems theme 
leader 

COMBEST COMponent-Based Embedded Systems 
design Techniques 
 

Awards/Decorations IEEE Fellow, Member National Academy of Engineering, 
Kaufmann Award for pioneering contributions to 
EDA, IEEE Graduate Teaching Award, Gulliemin-
Cauer Award, Darlington Award, Aristotle Award, 
University of California Distinguished Teaching 
Award, IEEE/RSE Wolfson James Clerk Maxwell 
Medal for groundbreaking contributions that have 
had an exceptional impact on the development of 
electronics and electrical engineering or related 
fields, EDAC R. Newton Impact Award, Honorary 
Doctorate, Aalborg University 
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Team Leader 

 
 

Boudewijn Haverkort (Embedded Systems Institute (ESI)) 

www.esi.nl 

 

 

Technical role(s) within 
ArtistDesign 

Model-based methods for embedded system engineering; 
collaborative research with industry 

Research interests Model-driven design and implementation of (embedded) computer-
communication systems and the evaluation of their performance, 
dependability and performability. 

Role in leading 
conferences/journals/etc 
in the area 

Member of IFIP WG6.3 on "performance of communication 
systems" and of IFIP WG7.3 on "computer performance 
modelling and analysis" 

Fellow of the IEEE 

Member of the editorial board of the journal Performance Evaluation 

Chair of the steering committee of the IEEE Conference on 
Quantitative Evaluation of SysTems (QEST); 
http://www.qest.org/  

Chair of the steering committee of the performability evaluation 
workshop series (PMCCS); http://www.pmccs.net/  

 

Notable past projects  
 

Rocks: Rigorous Dependability Analysis using Model Checking 
Techniques for Stochastic Systems (DFG/NWO) 

VOSS I and II: Validation of Stochastic Systems (DFG/NWO) 
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Team Leader 

 

Prof. Dr. Werner Damm (OFFIS) 
http://www.offis.de  

 

Technical role(s) within 
ArtistDesign 

Bring in Expertise in embedded system modelling and validation. 

Deep involvement in cooperation with the automotive and avionics 
industry. 

Research interests  His recent research covers foundational research on mathematical models 
of embedded systems, specification languages, hybrid systems, formal 
verification methods, and real-time and safety analysis. This is 
complemented by applied research with industrial partners in avionics, 
automotive, and train system application. The focus of this research is on 
enhancing model-based development processes with formal method-based 
approaches to verification, testing, and safety and real-time analysis, as 
well as on enabling component-based design for embedded systems. 

Role in leading 
conferences/journals/etc 
in the area  

Program Committee Member CAV2008 

Member of the Editorial Board “Formal Methods in System Design” 

Chairman of the competence cluster SafeTRANS 

First Chairman of the ARTEMIS Innovation Cluster on 
Transportation 

Notable projects  OMEGA - Correct Development of Real-time Embedded Systems  

Formal verification of embedded systems based on UML 
http://www-omega.imag.fr/    

AVACS - Automatic Verification and Analysis of Complex Systems 

This project addresses the rigorous mathematical analysis of 
models of complex safety critical computerized systems. 
http://www.avacs.org/    

SPEEDS - Speculative and Exploratory Design in Systems Engineering 

Provide a semantics based modelling method with analysing 
techniques to support the construction of complex embedded 
systems by composing heterogeneous subsystems together with a 
speculative tool-supported design process. 
http://www.speeds.eu.com/  

COMBEST – Component-Based Embedded Systems design Techniques 

COMBEST will provide a formal framework for component based 
design of complex embedded systems: 1) formal integration of 
heterogeneous components; 2) encapsulation of components; 3) 
prediction of emergent key system characteristics; 4) corresponding 
certificates. 
http://www.combest.eu  

CESAR – Cost efficient methods and processes for safety relevant 
embedded systems 
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CESAR is an ARTEMIS project which will provide 
innovations within the two engineering disciplines 
Requirements Engineering and Component-based Design. 
Furthermore, it will develop a customizable systems 
engineering "Reference Technology Platform" (RTP) making 
it possible to integrate or interoperate existing or emerging 
available technologies. 
http://www.cesarproject.eu  

SPES2020 – Software Platform Embedded Systems  
SPES2020 is a German Innovation Alliance dedicated to 
model-based design methods for embedded software 
systems across application domains. 
http:// www.spes2020.de  
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Prof. Dr. Bernhard Josko (OFFIS) 
http://www.offis.de/  

 

Technical role(s) within 
ARTIST2 

Participating in several activities bringing in the expertise on real-
time UML verification  

Research interests Modelling and analysis of embedded systems, formal verification, 
real-time UML, SysML 

Notable projects  
 

OMEGA - Correct Development of Real-time Embedded Systems  
Formal verification of embedded systems based on UML 
http://www-omega.imag.fr/   

EASIS – Electronic Architecture and System Engineering for 
Integrated Safety Systems  
Within WP System Dependability provide formal verification 
guidelines  
http://www.easis.org   

SPEEDS - Speculative and Exploratory Design in Systems 
Engineering 
Provide a semantics based modelling methods with analysing 
techniques to support the construction of complex embedded 
systems by composing heterogeneous subsystems together 
with a speculative tool-supported design process. 

CESAR – Cost efficient methods and processes for safety relevant 
embedded systems 
CESAR is an ARTEMIS project which will provide innovations 
within the two engineering disciplines Requirements 
Engineering and Component-based Design. Furthermore, it 
will develop a customizable systems engineering "Reference 
Technology Platform" (RTP) making it possible to integrate or 
interoperate existing or emerging available technologies. 
Leader of sub project “Requirements Engineering” 
http:// www.cesarproject.eu  
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Core Teamleader 

 

Prof. Dr.-Ing. Rolf Ernst (TU Braunschweig) 
 

http://www.ida.ing.tu-bs.de/en/home/faculty_and_staff/ernst/  

Technical role(s) within 
ArtistDesign 

Core Teamleader in Platform and MpSoC Design, Platform and 
MpSoC Analysis, Design for Adaptivity, Integration Driven by 
Industrial Applications.  

Affiliated Teamleader in Design for Predictability and Performance  

Research interests Research interests include embedded architectures, hardware-
/software co-design, design automation, real-time systems, and 
embedded systems engineering. 

Role in leading 
conferences/journals/etc 
in the area 

Rolf Ernst chaired major international events, such as the 
International Conference on Computer Aided Design of VLSI 
(ICCAD), or the Design Automation and Test in Europe (DATE) 
Conference and Exhibition, and was Chair of the European Design 
Automation Association (EDAA). He is a founding member of the 
ACM Special Interest Group on Embedded System Design 
(SIGBED), and was a member of the first board of directors. He is 
an elected member (Fachkollegiat) and Deputy Spokesperson of the 
"Computer Science" review board of the German DFG (corresponds 
to NSF). He is an advisor to the German Ministry of Economics and 
Technology for the high-tech entrepreneurship program EXIST 
(www.exist.org). 

Awards / Decorations In 1995 he received the Jorck's Foundation Research Award for his 
research in hardware/software codesign  
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Team Leader 

 

Prof. Dr. Maja D’hondt   

IMEC vzw. 

http://www.imec.be   

 

Technical role(s) within 
ArtistDesign 

Representing IMEC Smart Systems and Energy Technology division 
in: 
-Cluster: SW Synthesis, Code Generation and Timing Analysis 
-Cluster: Operating Systems and Networks  
-Cluster: Hardware Platforms and MPSoC Design 
-Intercluster activity: Design for Adaptivity 
-Intercluster activity: Integration Driven by Industrial Applications 

Research interests Maja D’Hondt received her Master and Ph.D degrees in Computer 
Science from the Vrije Universiteit Brussel in Belgium in 1998 and 
2004 respectively. Since 2008 she leads a team of (senior) 
researchers and PhD students working on run-time resource 
management middleware for embedded systems. 

Role in leading 
conferences/journals/etc 
in the area 

Maja D’Hondt has published in International Journals and 
Conferences. She has sat on several program committees of 
international conferences. She played an active role in the 
organization of international conferences as workshop and tutorial 
chair. 

Notable past projects Responsible for Scalopes ARTEMIS project 
(http://www.scalopes.eu/), OptiMMA IWT project 
(www.imec.be/OptiMMA), and Stadium IWT project 
(distrinet.cs.kuleuven.be/projects/stadium/). 
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Cluster Leader  

Activity Leader & Team Leader 

  

Jan Madsen (Technical University of Denmark) 

 

Technical role(s) within 
ArtistDesign 

Member of the Strategic Management Board 
Leads Hardware Platforms and MPSoC Design 
Participates in Intercluster activity: Design for Adaptivity 
Leader of the JPRA Activity: “Platform and MPSoC Analysis” 

Research interests Research interests include high-level synthesis, hardware/software 
codesign, System-on-Chip design methods, and system level 
modeling, integration and synthesis for embedded computer 
systems.  

Role in leading 
conferences/journals/etc 
in the area 

Program Chair and Vice-Chair of Design Automation and Test in 
Europe Conference. 

Tutorial Chair and Special Sessions Chair of Design Automation 
and Test in Europe Conference. 

General Chair, Program Chair and Workshop Chair of 
CODES+ISSS Conference 

Member of the editorial board of the journal “IEE Proceedings – 
Computers and Digital Techniques” 

Member of the technical program committee and organizing 
committee of several technical conferences, including the Design 
Automation and Test in Europe Conference, the Real-Time Systems 
Symposium, the Symposium on Hardware-Software Codesign, and 
the International Workshop on Applied Reconfigurable Computing. 

Danish delegate in the Governing Board of ARTEMIS JU 

Awards / Decorations In 1995 he received the Jorck's Foundation Research Award for his 
research in hardware/software codesign  
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Team Leader 

  

Prof. Dr. Dr. h. c. mult. Reinhard Wilhelm (Saarland University) 
http://rw4.cs.uni-sb.de/people/wilhelm  

Technical role(s) within 
ArtistDesign 

Timing Analysis 

Research interests  Compilers, Static Analysis, Timing Analysis 

Role in leading 
conferences/journals/et
c in the area  

PC member of SCOPES, LCTES, MEMOCODE, RTSS etc. 

Steering committee member of EMSOFT, member at large of the 
steering committee of LCTES 

Member of the ACM SIGBED Executive Committee 

Notable past projects  
 

DAEDALUS 

Awards / Decorations 
 

Prix Gay-Lussac-Humboldt in 2007 

Honorary doctorates of RWTH Aachen and Tartu University in 2008 

Konrad-Zuse Medal in 2009 

Federal Order of Merit in 2010 

Further Information Co-founder of AbsInt Angewandte Informatik GmbH 

Scientific Director of the Leibniz Center for Informatics Schloss 
Dagstuhl 
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Team Leader 

Activity Leader for “Software Synthesis and Code Generation” 

 

Prof. Dr. Peter Marwedel (TU Dortmund) 
http://ls12-www.cs.tu-dortmund.de/~marwedel/ 

Technical role(s) within 
ArtistDesign 

Cluster leader, activity leader SW Synthesis and Code Generation 

Improved code quality for embedded applications is the main goal of 
the work at Dortmund University. Due to the widening gap between 
processor and memory speeds, emphasis has been on improving 
the efficiency of memory accesses, in terms of average and worst 
case execution time and in terms of the energy consumption. 

Research interests  Peter Marwedel’s Embedded Systems Group focuses on embedded 
software. Particular emphasis is on compilers for embedded 
processors. One of the very first publications in this area, the book 
“Compilers for Embedded Processors”, edited by Peter Marwedel 
and Gert Goossens, was the result of the CHIPS project, funded by 
the European Commission. The group’s current focus is on 
advanced optimizations for embedded processors (e.g. by using bit-
level data flow analysis) and energy-aware compilation techniques. 
Current research also includes high-level transformations of 
algorithms as well as WCET-aware code generation. 

Role in leading 
conferences/journals/etc 
in the area  

Member of the EDAA (European Design and Automation 
Association) Main Board. 

Editorial Board Member of the Journal “Design Automation for 
Embedded Systems” 

Editorial Board Member of the Journal of Embedded Computing. 

Editorial Board Member of the Microelectronics Journal. 

Editor of the Springer series of books on Embedded Systems 
 (http://www.springer.com/series/8563) 

Co-Founder and Steering Board Chair of the SCOPES Workshop 
(Software and Compilers for Embedded Systems) Series. 

>14 years of service for the DATE conference and its predecessors 
(program chair: 3 times, chairman of the steering committee, 
European representative to ASPDAC) 

Various other conferences 

Notable past projects  
 

MADNESS: Methods for predictAble Design of heterogeneous 
Embedded Systems with adaptivity and reliability Support 
(http://www.madnessproject.org) 
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MNEMEE: Memory maNagEMEnt technology for adaptive and 
efficient design of Embedded systems 
supported by the European Commission 
(http://www.mnemee.org) 

PREDATOR: Design for predictability and efficiency, 
supported by the European Commission 
(http://www.predator-projekt.eu) 

MORE:  
Network-centric Middleware for group communications and 
resource sharing across heterogeneous embedded systems, 
supported by the European Commission 
http://www.ist-more.org  

HiPEAC: 
European NoE on High-Performance Embedded Architecture 
and Compilation; http://www.hipeac.net 

MAMS:  
Multi-Access modular-services framework, national project 
funded by the German Federal Ministry of Education and 
Research (BMBF)Others: Various earlier projects supported 
by the EC, DFG etc. 

Awards / Decorations Teaching award, TU Dortmund, 2003 

DATE fellow, 2008 

IEEE Fellow (class of 2010) 

Further Information 
 

CEO of the Informatik Centrum Dortmund (ICD), a technology 
transfer centre founded in 1989. 

Chair of the Education Committee of TU Dortmund 
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Team Leader 

 

  

Joseph Sifakis (VERIMAG) 

http://www-verimag.imag.fr/~sifakis/  

Technical role(s) within 
ArtistDesign 

Team Leader for Verimag. Contributes with expertise on 
component-based design, the BIP framework, platform-aware 
implementation of embedded systems, structural verification. 
Context-based analysis.  

 
Team Leader 

 

  

Saddek Bensalem (VERIMAG) 

http://www-verimag.imag.fr/~bensalem/  

Technical role(s) within 
ArtistDesign 

Team Leader for Verimag. Contributes with expertise on 
compositional modelling and verification  
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