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Zurich, 10th January 2018

To whom it may concern

Report CISTER Activities, Quinquennium 2013-20177

I am very pleased to write this letter in support of the Research Centre in Real-Time and Embedded
Computing Systems (CISTER) in Portugal, whose External Advisory Board I joined recently. I have
known several researchers of CISTER for more than a decade, since we participated together in the
ARTIST2 (FP6) and ArtistDesign (FP7) Networks of Excellence on Embedded Systems Design that ran
between 2005 and 2012, which consolidated Embedded Systems research in Europe. Since then we
meet frequently in international scientific venues such as the IEEE Real-Time Systems Symposium
(RTSS), the IEEE/ACM Cyber-Physical Systems Week (CPSweek), the IEEE International Conference
on Distributed Computing in Sensor Systems (DCOSS) or even the European Conference on Wireless
Sensor Networks (EWSN). In the last two cases, I was the Program Chair of DCOSS 2014, a selected
venue that counted with a paper from CISTER, and I was the keynote speaker of EWSN 2015, which
was organized by CISTER in Porto, which also allowed me to visit their impressive infrastructure.
This convergence emerges from common research interests in similar domains and, thus, I feel qualified
to give a critical opinion on the quality of CISTER activities. Before, though, let me elaborate a few lines
on myself.
I have been with ETH Zurich, Switzerland, as a full Professor of Computer Engineering since 1994,
where I lead the Computer Engineering research group developing models, methods and software tools
for the design of embedded systems, embedded software and bioinspired optimization techniques.
Some of our results became reference and impacted significantly the cyber-physical and real-time
embedded systems communities, such as the Real-Time Calculus design framework, the Glossy
wireless sensor network protocol, and temperature-aware real-time scheduling in multi-core processors,
among many other. Because of my research I was appointed to numerous prestigious organizations,
positions and awards. For example, in 2015 I was the recipient of the "EDAA Lifetime Achievement
Award" and recently, in 2017, I became Associate Vice President of ETH for Digital Transformation.
Currently, I am associate editor of IEEE Transaction on Industrial Informatics, IEEE Transactions on
Evolutionary Computation, Journal of Real-Time Systems, Journal of Signal Processing Systems,
Journal of Systems Architecture, and INTEGRATION, the VLSI Journal.
Coming back to CISTER activities, the research the group develops falls under the hat of CyberPhysical Systems (CPS), an increasingly relevant area from social, economic and scientific
perspectives, that will eventually impact all our lives. It deals with the physical properties of computation
and communication and their impact in the interactions with the respective operational environment, so
that correct operation can be assured. Examples of CPS that CISTER has been addressing extend from
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automotive systems to avionics, smart industry, smart cities and smart grid. Attention has been given to
the analysis and design of the embedded distributed and parallel computing platforms that compose
most CPS, with a special concern on real-time and dependability issues and covering from networks of
simple nodes to high performance computing (HPC) systems.
From the knowledge I have of the group, I can confidently state that it has conquered a place among the
international reference groups in CPS / real-time embedded systems (RTES) analysis and design. This
achievement is clearly supported by the activity report for the 2013-2017 period. CISTER researchers
regularly integrate the organization of the most relevant scientific events in the field (Table 3), they
consistently publish their research results in selective conferences and journals in the area (Tables 4
through 6), they partner recurrently with leading industry and academia in international project consortia
setting up projects in highly selective funding programs (Table 10), they have been attracting leading
researchers for short visits and collaborations (section on Internationalization) as well as highly skilled
students from all around the globe, especially they successfully set up a PhD students pipeline that has
already generated alumni that are integrated in prestigious industries and academic groups (Table 8 and
preceding text), and finally they started having a structured impact on the local ecosystem of
enterprises, schools and society in general through outreach activities (see the CiTech initiative
consolidating local industry and the associated CiWork industry-academia workshop series).
Nevertheless, despite the impressive results achieved in the reported period, these become even more
significant when compared with the previous periods, i.e., along the last 15 years. Not only these metrics
show continued growth in all dimensions (except for a few cases in the previous period 2008-2012) but
they also show significant improvements in this last period across all metrics (Table 2 – integrated
members, Table 7 – publications, Table 9 – students, Table 11 – projects, Table 13 – competitive
funding), revealing beyond doubts the success of a strategy to create a world class group in CPS /
RTES, properly put in place by a highly skilled and capable team involving several young members.
With a sustained budget of around 1M EUR per year in the last period, several projects that started in
2016/2017, and the announced reduction in infrastructure costs, indicate the potential for some slack in
the coming period that maybe be sufficient to accommodate further growth as aspired by the group and
exposed in the Outlook section.
Given these considerations, I have no doubts in recommending the highest rank in the assessment of
CISTER, not just because of the impressive performance shown in the period under evaluation in which
the group established itself as a word reference group in the realm of CPS / RTES but essentially the
potential the group shows for the future turning the support it receives into a solid investment.

Prof. Lothar Thiele
Zurich, 10th January 2018
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January 9, 2018
Subject: Report on CISTER Activities 2013-2017
To whom it may concern:
I am writing to express my recognition of the outstanding contribution of CISTER to
the state-of-the-art in real-time and embedded systems over the last years, and my acknowledgement of its position among the top research centers in the area, in Europe and
worldwide. I am a professor of Computer Science & Engineering at Washington University in St. Louis, where I co-direct the very highly regarded real-time and embedded
systems research group1 ; I therefore consider myself qualified to provide an evaluation
of CISTER’s research activities which are also primarily in real-time and embedded
systems.
Real-time and embedded computing relates to computing as supportive of significant
practical and industrial applications. Research in this area has the potential to revolutionize both the economic realities and the everyday life. As such it attracts a lot
of attention and funding worldwide, both from industrial and public bodies. Based
upon frequent interactions with CISTER researchers over an extended period of time
(including multiple visits to Porto, co-authorship of research papers, and service on
PhD dissertation committees), I strongly feel that the CISTER research unit definitely
deserves such support and its track record shows that it can indeed make good use of
it. I note that the results of the unit have been solidly consistent and notable. The
scientific output is very impressive and translates to papers every year in all of our
top-tier conferences (IEEE RTSS, IEEE RTAS and EuroMicro ECRTS), which serve as
the stage for all cutting-edge research in our area. I would also like to highlight that
the trend in research productivity has been very positive: as Table 7 of the CISTER
2013–2017 Quinquennium Report shows, publication numbers overall, and in top journals in particular, have increased significantly despite no similar increase in the number
of integrated researchers.
In addition to these impressive productivity numbers, I would also like to highlight that
some top-quality and highly influential research has happened in CISTER during this
five-year period. For instance a CISTER-authored paper that was presented in the 2015
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The ranking site csrankings.org ranks us as the top-rated Computer Science department in the
area of embedded and real-time systems.

ACM Symposium on Applied Computing engendered a significant amount of follow-up
work, including from my research group, and led eventually to the conditional sporadic
DAG tasks model, currently accepted as being the most expressive tractable model
for representing parallelizable real-time code. CISTER has facilitated the integration
of this very powerful formal model into industrial practice by working closely with
industrial partners in developing tool-suites that enable its use in system design and
implementation.
CISTER has been especially noted for attracting young talent from around the world
to Portugal and providing them with the opportunities to develop fully into established
researchers (Cucu, Andersson, Bletsas, Prabh, Easwaran, Nelis, Nelissen, Yomsi). This
is ultimately to the benefit of our entire research community, which in turn routinely
entrusts CISTER researchers with important organizational roles, such as regular membership in the technical program committees of all our top conferences as well as of other
related events, editorial boards of our flagship journals, scientific societies (IEEE, ACM,
Euromicro) and evaluation panels and doctoral committees in many different countries.
Such services are mainly undertaken by the most distinguished members (e.g., Eduardo
Tovar, Miguel Pinho, Luis Almeida, Anis Koubaa, Konstantinos Bletsas or Stefan Petters) but increasingly also by the younger academics of the unit, such as Vincent Nelis,
Geoffrey Nelissen, Ricardo Severino or Patrick Yomsi. In the period, it is notable that
various members of CISTER were Program Committee Chairs of RTAS, ECRTS and
RTCSA, were Track Chairs in RTSS and were General Chairs of ECRTS and RTAS, as
well as of other relevant conferences in the field.
The reputation and international standing of CISTER researchers is also reflected in
the increasing external collaborations of the unit, being it scientific works done together
with other top international researchers, or research projects with leading international
partners from both the academia and the industry (an extensive list is presented in the
5-year activity report in pages 9 and 10).
During the period CISTER was involved in around 30 projects, with approximately a
50/50 decomposition between industry-driven and fundamental research projects. Although I’m aware of many relevant CISTER projects, I would like to point out a few
relevant projects in my area of expertise. That is the case of the European projects CONCERTO (http://www.concerto-project.org/) on model driven design of multicore
real-time systems), P-SOCRATES (http://www.p-socrates.eu/) on parallel software
for time-critical many-core systems) or EMC2 (https://www.artemis-emc2.eu) on embedded multi-core systems for mixed criticality applications in dynamic and changeable
2

real-time environments. These projects have allowed the unit to showcase its research
activities, and together with new projects presented in page 20 and starting 2016 and
2017, give all the confidence in the prosecution of exceptional results in addressing the
proposed cutting edge work topics presented in the Outlook section (some of which with
seminal work done by CISTER researchers).
Concerning the unit plans for the next period, it is important to note the investment in
a stable and international-quality research staff and PhD students’ pipeline, to enable
continuing to produce high-quality scientific production. A remark to the difficult balance between publication in top journals and top conferences in the field, usually used
to set the research directions of the community, and that the unit is intending to tackle,
as noted in page 36.
Let me conclude by reiterating my strong opinion that by all relevant metrics of academic
excellence, the CISTER research unit has clearly established itself at the vanguard of
research in real-time systems internationally. It shows great promise and potential in
terms of both the intellectual capabilities of its researchers and the excellent physical
facilities that match highest international standards. I emphatically believe that it is
in the interests of both the international research community and your country to see
this standing validated once again with the higher-most classification, along with the
support that this brings, in the upcoming years. If there is any further information I
can provide, please feel free to contact me either by email (baruah@wustl.edu), or by
telephone (+1.314-935-7546).

Sincerely yours,

Sanjoy Baruah
Professor
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Subject: CISTER 2013-2017 Report
To whom it may concern,
It is my greatest pleasure to write this letter in firm support, acknowledgement, and recognition of the
excellence and leadership of the CISTER (Research Centre in Real-Time and Embedded Computing
Systems) research unit as a top-tier international research organization.
I am a professor and Willett Faculty Scholar at the Department of Computer Science of the University of
Illinois at Urbana Champaign. I have worked in embedded real-time systems for almost 20 years. I have
also had the pleasure and honor of being part of the CISTER External Advisory Board (EAB) since 2006
(and have generally followed the activities of the research center since around 2000). Based on the path
of CISTER and it past achievements, as well as my outlook for the coming years, I firmly believe that
CISTER’s exceptional performance can only have an exceptional classification. CISTER is internationally
recognized as a landmark and flagship establishment in real-time and embedded computing systems for
its scientific and technological output and its exceptional contributions to this area of research.
It is my conviction that the research focus of CISTER is becoming increasingly important for economic
and social progress as real-time and embedded computing systems are becoming increasingly critical in
national and international industrial and strategic infrastructure projects and initiatives. With the high
popularity of labels such Cyber Physical Systems, the Internet of Things, and Cooperating Objects, all
research directions at CISTER, research at the center can only be described as of strategic importance.
To my knowledge, the importance of the CISTER focus is well supported by the fact that the European
Commission has endorsed a large research framework around this area, with a considerable sum of
funding being committed to this effort (ARTEMIS Program) and with a current continuation (ECSEL).
CISTER is truly international. In the past reporting period, over 20 different nationalities were
represented in the research center. The research unit has a great team of PhD students coming from a
varied set of countries such as Portugal, Sweden, France, Germany, Russia, Ukraine, Serbia, India, Cuba,
Iran, Pakistan, Mexico, Egypt and the Czech Republic. The center’s multinational diversity further exists
not only in PhD students but also at the level of postdocs and research scientists. CISTER currently
employs a great number of reputed international researchers hired from the international arena. That is
the case, for example, of Vincent Nelis and Geoffrey Nelissen (PhD graduates of the ULB, Brussels,
Belgium), Konstantinos Bletsas (PhD Graduate of the University of York, UK), Raghuraman Rangarajan
(PhD Graduate of the IITB, India) and Anis Koubaa (PhD Graduate, U. Nancy, France), among others.
Some started their Postdoc life at the center, then moved on to other prominent positions elsewhere,
such as Liliana Cucu (now at INRIA, France), Arvind Easwaran (now at NTU, Singapore) and Shashi Prabh
(now at Shiv Nadar University, India), offering another measure of international impact of CISTER.
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CISTER has engaged, starting in 2008, with PhD programs in collaboration with the Faculty of
Engineering of the University of Porto, where CISTER leads the Real-Time and Embedded Systems
stream, leading to almost 20 PhD students graduating from the research unit in the last 5 years. I’ve
seen the work of some of those students and can personally attest for its high quality. They have been
consistently publishing in the top venues in the area, which (in computer science) tend to be both
journals and conferences such as the IEEE RTSS, IEEE RTAS, ECRTS or RTCSA. Notably, many of these
students received best paper and outstanding paper awards. That is the case of José Marinho at IEEE
RTCSA 2013, Alexandre Esper at RTNS 2015, Syed Rashid at ECRTS 2016 and José Fonseca at RTNS 2017.
CISTER is also known for outstanding work in the area of sensor networks. CISTER researchers, such as
Anis Koubaa, Eduardo Tovar and Mario Alves, have a number of papers in wireless sensor networks with
over than 100 citations, and have performed seminal work on how to guarantee timeliness for wireless
sensor networks and cyber-physical systems (CPS) applications by using standards such as IEEE 802.15.4
and ZigBee, an area of particular interest to me. I myself was Program Co-Chair of the 12th European
Conference on Wireless Sensor Networks, which was organized by CISTER, February 2015, with Eduardo
Tovar as General Chair. Besides sensor networks, many other seminal results have been produced by the
research center. For example, in the area of multiprocessor scheduling, various seminal discoveries were
made by researchers at CISTER, including Konstantinos Bletsas, Vincent Nelis, Bjorn Andersson, Stefan
Petters, Eduardo Tovar or Geoffrey Nelissen.
Members of the CISTER research center have also been very active in organizing and reviewing for
several sensor network and real-time computing conferences and related events. In just a small period
of time, several researchers at the center have been program chairs of main events in the area: PC Chair
IEEE RTAS 2013 (Eduardo Tovar); PC Chair ECRTS 2013 (Stefan Petters); PC Co-Chair WFCS 2014 (Eduardo
Tovar) and WFCS 2017 (Luis Ferreira); PC Co-Chair RTNS 2016 (Luis Miguel Pinho); PC Co-Chair of IEEE
RTCSA 2017 (Luis Almeida) and RTCSA 2016 (Eduardo Tovar).
The CISTER quinquennium (2013-2017) report also presents the topics proposed for the coming years.
They open interesting new directions in multiprocessors, mixed-criticality systems, cyber-physical
systems, and parallel computation. These topics are most relevant and timely. The research center has
already shown its ability to produce state-of-the-area results in these topics, and it is my conviction that
the trend will continue in the forthcoming years.
It is also commendable that the work plan will be sustained and anchored in various industry-related
initiatives. The research center had more than 10 international projects active in 2017, of which 6 will
span 2018-2020. These include the big Productive 4.0 and SCOTT projects (that will cover industry 4.0
and secure wireless communications, respectively) in application domains such as industry, aerospace
and automotive. All these projects include key industries from Europe (Airbus, BMW, Thales, Siemens,
Bosch, etc.), and the research unit was able to collaborate with a number of Portuguese companies in
the area, such as Critical Software, GMV Portugal, Tekever. These projects have been driven by various
CISTER researchers such as Ramiro Robles, Ricardo Severino, Luis Ferreira and Michele Albano.

In summary, I believe the CISTER unit is a top-tier research center on par with the best international
centers in the field. I truly hope it gets the high recognition it deserves and I look forward to further
results and breakthroughs from this vibrant organization.
Sincerely,

Tarek Abdelzaher

