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This project was funded 2011-2016. During this time, we have had six successful and productive years,
during which we have published twelve (8+4) papers in premier journals (including IEEE/ACM Transactions
on Networking, IEEE Transactions on Parallel and Distributed Systems, ACM Transactions on Web, ACM
CCR, and Performance Evaluation), two (2) articles in a reputable magazines (IEEE Network and IEEE
Internet Computing), thirty-eight (38) papers in selective conferences (including premier venues such as
ACM Multimedia, IEEE INFOCOM, ACM SIGKDD, and IFIP Performance), and three (3) papers in
workshops of premium conferences (ACM FhMN@SIGCOMM, ACM WISCS@CCS, and UEOP@NDSS).
We have also won the best paper award at the ACM SIGCOMM Workshop on Future Human-Centric
Multimedia Networking (FhRMN) 2013, been runner-up for the best paper award at ACM/SPEC ICPE 2016,
and won an outstanding poster award at ACM CODASPY 2015.

Important scientific results: The results produced during this project cover a wide range of topics. First, we
have designed, implemented, and evaluated novel protocols and systems to serve personalized “branched
video” content and other novel and generalized variations of video streaming services for tomorrow’s users.
This work has been published in premier venues such as ACM Multimedia (twice), received a best paper
award at an ACM SIGCOMM workshop, and based on this work the PI recently was awarded a grant from
the Swedish Research Council (VR). Within the scope of this work, we have also applied for additional
funding from EU and are actively continue to pursue this line of research. Second, we have modeled and
analyzed various aspects of the content delivery process, content popularity dynamics, answered questions
related to what makes some content more popular than others, and designed novel protocols that help deliver
this content. This include works that look at the most popular content (e.g., works published at ACM KDD,
IFIP Performance, and ACM TWEB), works that look at serving the long tail of less popular content (e.g.,
IEEE TPDS, IFIP Performance), or works that focus on the full content catalogue under static (e.g., IPTPS,
IEEE P2P) and dynamic workloads (e.g., IEEE INFOCOM). Third, we have designed systems and protocols
for improved system utilization or that in other ways push the performance of routers, web servers, or multi-
core machines in general (e.g., ICPE papers). Fourth, we have addressed various security related aspects,
including BGP-routing related problems (e.g., PAM, IFIP Networking), third-party authentication (e.g.,
PAM, IFIP SEC, IEEE Internet Computing), and HTTPS-related characterizations (e.g., PAM, IEEE LCN).

Degrees and promotions: In February 2013, the Pl was given the docent title. At LiU, the PI has graduated
two PhD students: Anna Vapen and Rahul Hiran, both co-supervised with Nahid Shahmehri. Furthermore,
his current PhD student (Vengatanathan Krishnamoorthi) has defended his licentiate in Dec. 2016 and is
expected to graduate in Dec. 2017. During the project, the Pl has also assisted in the supervision of, and
helped graduate, two remote PhD students: Aniket Mahanti (University of Calgary, Canada) and Youmna
Borghol (UNSW and NICTA, Australia). Dr. Mahanti has taken a job as an Assistant Professor at University
of Auckland, New Zeeland. Dr. Borghol is now a Data Analytics Manager at MediaCom, Australia. During
the project, the PI has also helped supervise Benoy Varghese (NICTA) and Raoufeh Hashemian (University
of Calgary), who both are working towards their PhDs but have yet to graduate. Both Youmna and Benoy
have done internships at LiU, while the other students have been assisted remotely (with some shorter
research visits). During the project, the PI have also supervised two postdocs (Tatiana Polishchuk and Ajay
Gopinathan) and two researchers (Cyriac James and Vengatanathan Krishnamoorthi). Finally, the PI has
been external examiner for one PhD thesis at Simula Research Laboratory (Oslo University, Norway), been
on the thesis committee for a PhD thesis at Delft University of Technology (Netherlands), one at Umea
University (Sweden), one at Linkoping University (Sweden), and has been the external examiner for two
Licentiates at Lund University (Sweden).



Master thesis works: During the project, the Pl has had the pleasure to work with some very good MSc and
BSc students. The number of MSc theses during this time is estimated to 13 and the number of BSc theses
are estimated to be roughly 16. Out of these, at least seven has resulted in research publications, and we have
other works in the pipeline related to these projects. This includes a very interesting paper in PAM 2017
about certification transparency, which we believe can result in some very interesting follow-up studies.

People funded through the project: We have hosted two visiting PhD students (Benoy Varghese and
Youmna Borghol; both from NICTA, Australia) for three and six months, respectively, hired a postdoc (Ajay
Gopinathan) for three months, hired two hard-working researchers (Cyriac James and Vengatanthan
Krishnamoorthi, the second of which was admitted as a PhD student in Nov. 2012). Within this project, we
have also hosted senior researchers from NICTA (Australia), University of Calgary (Canada), and University
of Auckland (New Zeeland). The remaining funding has covered conference travel expenses and some salary.

Industrial connections and technology exchange: During the project we have had many productive
meetings and discussions with different companies (e.g., various groups at Ericsson, Spotify, Peerialism, .SE,
Opera, IBM, HP, Google, NICTA, AT&T), which have helped identify projects and research questions of
mutual interest. Some of these collaborations have also resulted in companies sharing data (e.g., Spotify,
.SE, and AT&T) and help refine ideas and confirm the importance of many of the problems that we are
working on. We are very appreciative for these connections and hope that some of these connections will
result in long-term collaborations. Current research projects are primarily aligned with projects that we have
discussed with Ericsson and AT&T, including a joint ongoing project with AT&T research in which we look
closer at improving the quality of experience of video streaming services. We are very excited about these
projects and believe that they will lead to strong long-term cooperation. We also have an EU grant
application under submission together with companies from Sweden, Spain, UK, and Germany, which may
result in new interesting industry collaborations.

Relation to other CENIIT projects: While some of our discussions with Ericsson, an SSF application, and
a VR application have included Jose Pena (who in the past had a CENIT project) and | have had some
interesting discussions with Erik G. Larsson (who also had a CENIIT project in the past) that | hope will lead
to future collaborations, thus far, our CENIIT projects never overlapped. In general, this project has been
independent of the other CENIIT projects, and instead focused on collaboration with external partners in
academia and industry.

The start of a new research group: One of the primary goals of the Pl and this project is to build a strong,
productive, and highly recognized research group that specializes in distributed systems and networks. As
stated in previous reports, the group should (i) stay aligned with the most important problems, (ii) help
educate the next generation of scientists, and (iii) produces high-quality research shared through publications
in premier conferences/journals or more targeted high-profile venues. During the project, we have educated
and graduated students, and have worked on problems that have allowed us to publish the works in the top-
tier venues of different sub-fields, which have helped promote the work of the group. We have also obtained
very competitive funding from the Swedish Research Council (VR) for the continuation of the project,
showing that we are heading in the right direction. In the next few years, we hope to attract additional
funding, further strengthen the research program, and continue to build a strong international research
profile. To further strengthen the visibility of the group and stay up-to-date on recent research activities, the
Pl actively participate in the performance community. Since 2009, the PI has co-chaired and organized
GreenMetrics, collocated with ACM SIGMETRICS. Since the start of the project, the Pl has reviewed for
roughly thirty different journals/magazines, has served on the program committee for roughly thirty
conferences, including four years on the ACM SIGMETRICS program committees (2012, 2013, 2016, 2017)
and two years at IEEE ICDCS (2016, 2017). The Pl is also TPC co-chair for IEEE MASCOTS 2015, the
elected secretary/treasurer for ACM SIGMETRICS (2015-2019), the chair for IEEE STC on Sustainable
Computing (STCSC), which has over 600 members in both academia and industry, is on the steering
committee of the IEEE Technical Community on Environmental Engineering, and is an Associate Editor for
both ACM Transactions on Modeling and Performance Evaluation of Computing Systems (ToMPECS) and
IEEE Transactions of Sustainable Computing (TSUSC). Finally, we continue to aim higher, will continue
building a strong research group, and look forward to many more productive years.
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Techniques”, Advances in Secure and Networked Information Systems — The ADIT Perspective
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International Conference on Communications (IEEE ICC), Paris, France, May 2017.
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Algorithm for Wireless Sensor Networks”, Proc. IEEE International Performance Computing and
Communications Conference (IEEE IPCCC), Las Vegas, NV, Dec. 2016. (25% accept rate)
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IEEE Conference on Local Computer Networks (IEEE LCN), Dubai, Nov. 2016.
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Interfaces”, Proc. ACM/SPEC International Conference on Performance Engineering (ACM/SPEC
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Cyriac James and Niklas Carlsson, “Green Domino Incentives: Impact of Energy-aware Adaptive
Link Rate Policies in Routers”, Proc. ACM/SPEC International Conference on Performance
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Vengatanathan Krishnamoorthi, Niklas Carlsson, Derek Eager, Anirban Mahanti, and Nahid
Shahmehri, “Quality-adaptive Prefetching for Interactive Branched Video using HTTP-based
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