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Message from the General Chair
Welcome to the 36th 2018 IFIP Performance Conference, held on the campus of ENSEEIHT, December 57 in Toulouse. The conference remains a leader in promoting cutting-edge research in the areas of
modeling, measurements, and performance evaluation of communication systems.
The program of the main conference is formed by keynote talks by Leandros Tassiulas and Patrick Thiran,
and 24 paper presentations organized in 8 sessions, spanning theoretical contributions, as well as
modeling and analysis of novel technologies.
Performance 2018 was made possible by the hard work of many volunteers, and I would like to thank all
of them for their time and dedication. The IFIP steering committee members Sem Borst, Benny van Houdt
and Mark Squillante provided, through their experience and advice, valuable organizational assistance
and guidance throughout the entire process of organizing the event. The TPC chairs John L. Lui, Michel
Mandjes and Debasis Mitra assembled a strong program committee, and ran the review process. Also, I
would like to thank the program committee members who volunteered their time to identify a strong set
of papers for presentation. Manu Gupta maintained the conference web page and I thank him for always
being on call to make the necessary changes that kept the page up-to-date. Tejas Bodas helped setting up
and configuring the submission web server. Publication chair Marko Boon handled the preparation of the
proceedings booklet and ensured a smooth publication process. Student travel grant chair Jonatha
Anselmi arranged for travel support that helped many students attend the event. Marlène Giamporcaro,
Estelle Henry and Maaike Verloop, took care of many practical aspects of the organization including
registrations and organization of social events.
An exciting new feature of IFIP Performance 2018 is that it will host four half-a-day workshops. I wish
to extend a special thanks to Balakrishna Prabhu as workshop chair, who was instrumental in organizing
and coordinating the process that led to the organization of these new workshops. The success of this
new initiative is largely due to the all the workshop organizers who did a great job in putting together
very interesting sessions of talks.
Several institutions played a key role in the organization of the conference. My gratitude goes to INPENSEEIHT for providing the conference venue, IRIT-CNRS for help in organizational matters including
setting up the submission website, and the French region of Languedoc-Roussillon Midi Pyrenees for
their financial contribution. Last but not least, the sponsorship provided by ACM Sigmetrics, the
Computer Performance Foundation and Nokia Bell Labs improved both the quality and accessibility of
the conference.
I hope that Performance 2018 will be an occasion for all the participants to renew acquaintances, to make
new friends, and to discuss problems and new ideas.
Enjoy the Conference!
Urtzi Ayesta
Performance 2018 General Chair
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Message from the Program Chairs
This special issue of SIGMETRICS Performance Evaluation Review contains the papers presented at the
36th International Symposium on Computer Performance, Modeling, Measurements and Evaluation 2018,
held in Toulouse, France, December 5-7, 2018. The Performance conference is a leading international
venue for high quality state-of-the art research in the area of performance modeling, measurement,
analysis, and evaluation of computer, communication, and information processing systems.
This year’s program contains a mix of short and long papers of broad interest to the modeling and
performance evaluation community. They cover a range of topics which combine methodological studies
with models and analyses of recent innovations in computing, communications and information
technologies. To some extent the program indeed reflects our original intent to broaden the scope of the
conference, as indicated in the topics of interest in the Call for Papers. The new topics include, for
instance, Blockchains, Net Neutrality, EVs, Network Science and Network Economics. It is our hope that
the message sent to the community this year will influence the scope of future Performance conferences.
We received 37 long paper submissions and 14 short paper submissions. All paper submissions received
4-5 reviews. All reviews were completed by TPC members and a (virtual) program committee meeting
was held July 12th. As a result of the reviews, online discussions, and TPC meeting, 19 long papers and 5
short papers were accepted into the program. The Stephen S. Lavenberg Best Student Paper Award was
selected by a committee comprising the Program Committee Co-chairs and the WG 7.3 Chair, and
awarded to “SRPT for Multiserver Systems” by Isaac Grosof, Ziv Scully, and Mor Harchol-Balter (all from
Carnegie-Mellon University, Pittsburgh, United States).
Many people have contributed to the success of Performance 2018. First, we thank all authors for
contributing their work. Second, we thank the TPC members, who were diligent and thorough in their
reviews, online discussions, and participation in the TPC meeting. The General Chair Urtzi Ayesta and
the IFIP WG7.3 Chair Mark Squillante provided much leadership and direction. Finally, we would like to
thank Kechao Cai for the unstinted and extensive support that he gave us on various administrative and
technical matters.
We hope you enjoy Performance 2018!

John Lui, Michel Mandjes, and Debasis Mitra
Performance 2018 Program Committee Co-chairs
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Message from the Workshop Chair
The past few years have seen the emergence of several technologies that have opened new horizons for
the Performance community. Artificial Intelligence (AI), 5G networks, and smart-grids come to mind as
examples of exciting domains in which new methodologies and techniques for performance evaluation
will be needed to bring these technologies to full fruition. To foster discussions and initiate collaborations
on these hot-topics, it was decided to organize several thematic workshops to be collocated with the main
conference, with each workshop focusing on a given hot-topic.
For this first edition of workshops, we are glad to present four half-day events that will be held in parallel
on the afternoon of the 6th of December. The workshop on Performance and Modelling of Energy Systems
(ePerf) has invited some of the leading researchers in the field of energy networks to share their vision,
experiences, and results. The topic of the second workshop, Performance evaluation of Satellite Networks
(PESN), is closely related to the host city, Toulouse, which is the aerospace capital of Europe. This
workshop brings together researchers working on problems arising from integration of 5G and satellite
networks. The third workshop, Symposium on Cryptocurrency Analysis (SOCCA), focuses on
Cryptocurrencies, a topic that has the potential to shape the economic and monetary future of our
societies. Finally, the Workshop on Artificial Intelligence (WAIN) will showcase the latest theoretical as
well as experimental results in the field of AI.
The workshops would not have been possible without the efforts and help of several people. First, and
foremost, my sincere gratitude goes to all the workshops organizers – Prashant Shenoy and Omid
Ardakanian for ePerf; André-Luc Beylot, Riadh Dhaou, Giovanni Giambene for PESN; William
Knottenbelt and Katinka Wolter for SOCCA; and, Luca Vassio, Zhi-Li Zhang, and Sung-Ju Lee for WAIN
– for accepting to organize their workshops. It is mainly thanks to their efforts that a great program could
be assembled at a short notice. Special thanks are due to Urtzi Ayesta, the General Chair, who was part
of the organizational process right from its beginning. Finally, I would like to thank the Steering
Committee of IFIP Performance for giving me the opportunity to coordinate the organization of these
workshops.
I hope you all will enjoy the various talks, and that these workshops will serve their purpose of fostering
discussions and collaborations on these exciting topics.

Balakrishna Prabhu
Workshop Chair
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Workshop SOCCA: welcome message
We are delighted to welcome you to the 1st Symposium on Cryptocurrency Analysis (SOCCA 2018), which
is being held in Toulouse, France, on Thursday 6 December 2018, co-located with Performance 2018. This
symposium aims to bring together researchers, performance modellers and practitioners interested in
quantitative aspects of two of the most exciting emerging technologies of our times, namely
cryptocurrency and blockchain technology. Aspects of interest include performance, dependability,
energy-efficiency, profitability and scalability.
The programme includes two keynote talks, from Aad van Moorsel and Ricardo Perez-Marco, and
presentations associated with six peer-reviewed papers covering diverse topics from the dynamics of
blockchain data structures to intelligent decision making in the context of cryptocurrency mining. The
methodologies employed are equally diverse, and include queueing theory, simulation, machine learning
and game theory.
SOCCA has only materialised due to the efforts of its dedicated supporting team. We would like to thank
the Technical Programme Committee: Arthur Gervais, Anthony E. Krzesinski, Roger Wattenhofer,
Sebastian Faust, Pedro Moreno-Sanchez, Edgar Weippl, and Philip Treleaven, for their constructive and
swift reviewing. We also thank Dominik Harz and Alexei Zamyatin for creating and maintaining the
symposium website (https://socca.science), and Sam Werner for promoting the symposium to a wide
audience in his role as Publicity Chair. Finally, our sincere thanks go to the Freie Universität Berlin for
their generous sponsorship of this event.
It is our hope that this symposium will be the first of many, and that the talks will stimulate many
conversations and collaborations which will in turn lead to many more talented performance modellers
turning their minds to the challenges of the cryptocurrency and blockchain domains.

William Knottenbelt and Katinka Wolter
Organizers of SOCCA

Workshop ePerf: welcome message
It is our great pleasure to organize the 1st Workshop on Performance and Modelling of Energy Systems
(ePerf) at the Performance 2018 in Toulouse, France. This workshop aims to explore how improvements
to or new uses of Information and Communication Technology (ICT) can improve the environmental
sustainability of computer systems, networks, and applications as well as cyber-physical systems (e.g.,
buildings, power grids, and transportation systems). ePerf is intended to bring together researchers from
the Performance community with researchers and practitioners in the Energy Systems and Informatics
area, to exchange technical ideas and experiences on issues related to energy systems, sustainability and
ICT.
We thank the speakers for presenting their high-quality research at the workshop and the organization
committee of IFIP Performance 2018 for contributing to the realization of this event.
We sincerely hope you find this workshop informative and enjoyable, and that it will bring you new
perspectives for your research in this emerging field of Energy Systems.

Prashant Shenoy and Omid Ardakanian
Organizers of ePerf
iv
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Workshop PESN: welcome message
It is a great pleasure to welcome you to the 1st International Workshop on Performance Evaluation of
Satellite Networks (PESN 2018) held in conjunction with IFIP Performance 2018. It comes in the context
of evolution of satellite networks to integrate a wide range of services and to support heterogeneous
traffic and services in the 5G and IoT era, raising new challenges in modeling and performance
evaluation. The evolution of satellite networks towards the 5th generation of networks and towards
virtualization architectures and the renewal of satellite constellations are generating new problems of
modeling complex systems, simulation, and experimentation. New test and measurement platforms and
emulation tools will be exposed in this workshop.
The PESN 2018 program consists of eight talks and one demonstration, all based on high-quality and
valuable invited contributions from research communities working on diversified aspects of
telecommunication and networking on satellite systems. Many people contributed to the success of PESN
2018. First, we would like to thank the organizing committee of IFIP Performance for giving us the
opportunity to organize PESN 2018. We thank all of the authors and speakers of the workshop for
submitting their research work and for their participation. We look forward to meeting them again in the
forthcoming editions of the workshop. Finally, we thank the Local Arrangement Chairs for the local
arrangement of the workshop. We hope you will enjoy the workshop and have a great time in Toulouse.

André-Luc Beylot, Riadh Dhaou, Giovanni Giambene
Organizers of PESN

Workshop WAIN: welcome message
WAIN 2018 shows how AI can be effectively used in many networking areas, such as cyber-security,
event correlation and prediction, log analysis, and design optimization, just to name a few. The
complexity of today networks makes it challenging to design scalable network measurement and analysis
techniques and tools. Machine learning and big data analytics techniques help to shed light on this
enormous amount of data. Still smart and scalable approaches must be conceived to make them applicable
to the networking practice.
The papers presented at WAIN workshop show to the community new contributions in this field,
presenting smart approaches for understanding when and how applying AI in networking. Moreover,
the workshop represents an important venue for researchers to share their experiences and ideas and
discuss the open issues.

Luca Vassio, Zhi-Li Zhang, and Sung-Ju Lee
Organizers of WAIN
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Richard Gibbens: In Memoriam
Richard J. Gibbens passed away on 12 August 2018
after a short illness, aged 56. He was Reader in
Network Modelling in the Computer Laboratory of the
University of Cambridge, and was due to become the
Professor of Network Modelling in October 2018. He
was Program co-Chair and co-edited the Proceedings
of the IFIP Performance 2013 Conference, and a
member of the TPC for Performance 2018.
Richard came to Cambridge as a mathematics
undergraduate in 1980 and received his PhD in 1988.
His doctoral thesis, on Dynamic Alternative Routing
(DAR), was based on work performed with David
Songhurst and Peter Key at British Telecom's
Laboratories at Martlesham and with Frank Kelly in
Cambridge. DAR provided a call-routing procedure in
telephone networks for choosing alternative call paths
when the primary path between a source and destination was blocked; the work was presented
at the 12th International Teletraffic Congress (ITC) in Turin in 1988. Key to the success of DAR
was the ability to determine the alternative paths online and in real time with limited
information. DAR’s success led to implementation in the British Telecom network and
Richard’s work attracted international attention.
There followed a postdoctoral year at Bell Labs, in the Mathematics of Networks and Systems
Research Department led by Debasis Mitra, when his interests included state-dependent
routing, a topic of importance to AT&T’s network at that time. Richard made lifelong friends
during his stay, and it left him with a lasting love for the United States. His period at Bell Labs
was a formative influence on Richard’s work, an example being his later important paper with
Phil Hunt on effective bandwidths on the multi-type uniform arrival and service channel.
European collaborations were also valued by Richard, and he was an active contributor to
several EU sponsored programmes. Richard was a pioneer of work on measurement-based
distributed admission control for packet networks and incentive mechanisms within and
between congested networks.
In 1993 Richard was awarded a prestigious Royal Society University Research Fellowship.
Richard was an early example of what we would now call a data scientist. In the Statistical
Laboratory in Cambridge during the 1990s he was a tireless early advocate of first S-plus and
then the R programming language for data analysis in research and teaching. It was natural
when the Alan Turing Institute, with its focus on data science and artificial intelligence, was
founded in 2015 that Richard should be one of its first Turing Fellows.
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Richard became a University Lecturer in
the Computer Laboratory and a Fellow of
Gonville and Caius College, Cambridge, in
2001. His research interests extended from
communication networks to road transport
networks and energy networks. He
developed algorithms to predict journey
times on road networks from a fusing of
historic and real-time data, and for the
optimal control of large-scale electricity
storage. Most recently he was, with Don
Towsley, working on an International
Technology Alliance between the US Army
Research Laboratory and the UK Ministry
of Defence on distributed analytics and
information science, and an Alan Turing
Institute project on modelling the effects on
distribution grids of the recharging of
electric vehicles. Richard published over 70
papers and held six patents.
Richard collaborated widely with
researchers around the world, and it has
been striking to see the international
reaction to his passing. He was a gentle and
kind soul, modest and unassuming; the best
of friends for many of us; generous and
hospitable, delighted to share an ingenious
new way of doing something. He had, as
some of his American friends in particular
have noted, a wonderfully dry sense of
humour.
Richard’s loss is felt deeply by all who
knew him, but especially by his wife Helen
and their two teenage children. He was a
wonderful husband and father, much loved
by his family, and found great enjoyment in
spending time with them. It is of some
consolation for them to know that Richard
was so well-respected and esteemed by
fellow researchers around the world. He made many influential scientific contributions but will
also be fondly remembered for his exceptional kindness and gentle demeanour.
Frank Kelly, Debasis Mitra and Ilze Ziedins
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