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Message from the éeralChairs

Welcome to the 8th IEEE International Conference on Cloud Comfigatmology and Science!

CloudCom 2016 will be hethlis time at the heart of Europgom December 12th to December 15th, 20ih6
Luxembourg at the Parc Alvisse HoteK S OF LA Gt 2F 2yS 2F (KS 62NI RQa
city nestled vithin a romantic, peaceful countrysideleadquarters for several major European institutions
Luxembourgity is a modern, open and friendly plaggh a human dimensionWe thus hope you will have a
memorable stay during this conference whighl featureworld-class keynotes, technical papers, tutorials and
odzaAySaa LIySta FRRNBaaiayad GKS (1Se GKSYS 2F a4/ f2dz
CloudCom is the premier conference on Cloud Computing worldwide, attracting researchers, developers,
users, students and practitioners frothe fields of big data, systems architecture, services research,
virtualization, security and privacy, high performance computiligfributed and fog computinglways with

an emphasis on how to build cloud computing platforms with real impaqirovides a major forum for
engineers and scientists from academia, industry and government to share their views on many challenging
research problems, and to present and discuss their novel ideas, research results, new applications and
experience on all aspects the Cloud ComputindCbudCom 2016s casponsored byEEEIEEE Computer
Society,|EEE Cloud Computing Initiative (CB University of Luxembourg (www.uni.lu), the Luxembourg
National Research Fund (fnr.lu) and several industrial sponsors. Tlereame is steered by the Cloud
Computing Associatiorfwww.cloudcom.org) and draws on the excellence of its wodiss Program
Committee (supported also by IEEE Technical Committee on Scalable Computingid@S@articipants.

IEEE CloudCom 2016 is expected to attract more than 300 of industry professionals, scientists, and academics
from all over the world.

This year, CloudCom 20&6nsists of a main conferencive workshops several panels, symposiuraad
technical tutorials, with over 11presentdions in total from more than 5%ountries around the world. In
addition, the conference program includes five distinguished keyndésudCom 2018 turning to be one

of the largest conferences in the sesigince its birth in terms of both the number of participants and the
number of technical sessions. For the successful organization of an international conference of this size and
diversity, we counted on the great support of many people and organizations.

First of all, we would like to sincerely thank the Steering Committee for giving us the opportunity to organize
the conference and for their supporiThen, he Technical Program Committeender the outstanding
leadership of the prograrohairs, DrGrégare Danoy and DSathish Gopalakrishnan, and the respective Track
Cochairs, have put in a tremendous amount of efforts to assemble an excellent technical program, for which
we show our sincere appreciatio®f course, this technical program wamade posile by the higkquality
submissions from the authors and the rigorous reviews by the reviewers and TPC members, for which we are
alsotruly grateful

We would like to express our appreciationMiischa DohlefY A y 3 Qa / 2 f ), DHabalepwtinKRAglay = | Y
(Ohio State University, JJSLizhe WangGhinese Academy of Sciences, @hdReinhard Schneiddt.CSB,
Luxembourg for accepting our invitén and contributing their valuable time to share their unique
perspectives of cloud computiras keynote spdeers.

Special thanks go to our Corporate Spossdheir financial contributions alloed us to plan an outstanding
conference program. Delegates shd not miss the three social events we organized throughout the
conference: TheCocktail Receptiorat the Parc Alvisse Hotel on Monday, théelcome Receptiorat
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Philharmonie Luxembourg on Tuesday, and finallyGbaference Banquet and Cruise the Mosel river on
Wednesday.

We would also like to thank all organizing committee membddss Grégoire Daoy and Sathish
Gopalakrishnafor managing the technical progravalentin Plugarand DrHenry Charfior putting together

the workshop and tutorial prograni)rs. Xavier Besseron and Martin Rosalie for handling the short papers,
demos and poster®dany DanenandMazin Yousifor handling industrysessions; Dr. Lin Wang fanganizing

the PhD Consortiurand the Student grants; Hyacinthe Cartiaux for taking care of the conference website and
the publication issued)Drs Xavier Besseron, Joseph EmerasCardtry KlaziovicHor looking after sponsors;
Magali Martin and Laurent Betry for handlifigancial mattersMagali Martin (again), Stephanie Annet, Daniel
Gugan and Bertrand Dessatrt for local arrangement and registraiieralso own a debt of gratitude #andall

Bilof of IEEE Computer Society Conference Publishing Servideis ffi@lp to producethe proceedings in a

very tight schedule.

Finally, ve would like to take this opportunity to thank all the authors, participants and session chairs for their
valuable efforts, many of whom traveled long distances to attend this conference and make their valuable
contributions.

We sincerely hope that yowill find the conference and the networking opportunity rewardarginteresting
for your research and professional activiti#¥e arein all case 2 N G KFy RSt AIKGSR (2
edition. We do hope you will appreciate your time here ixénbourg!

Sébastien Varrettdniversity of Luxembourg, Luxembourg
Pascal Buvry, University of Luxembourg, Luxembourg
Albert Y ZomayalJniversity of Sydney, Australia

IEEE CloudCom 2016 General Chairs
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Message from the Program Chairs

We have the pleaserto present the Proceedings of CloudCom 2016, the eighth IEEE International Conference
on Cloud Computing Technology & Science.

The conference was held in Luxembourg, from December 12th to 15th, 2016, and was organized by the
University of Luxembourg/SnTuxembourg, under the auspices of the IEEE, IEEE Computer Society, Cloud
Computing Association (www.cloudcom.org), IEEE Technical Committee on Scalable Computing (TCSC), anc
the IEEE STC Cloud Computing.

The interest in Cloud computing in both academial andustry keeps increasing. With a total of 273
submissions, IEEE CloudCom reflects this tendency and remains the main regular event in the field worldwide.
193 papers were submitted to the main conference, 37 to the PhD consortium, and the posters &
demonstrations session and the five different workshops received a total of 43 submissions. 51 high quality
full papers were selected by the program committee for presentation at the main conference and inclusion in
the proceedings (26% acceptance rate) vathaverage of more than 3.5 reviews per paper.

The Technical Program Committee was organized in seven different tracks, each of them representing a key
research topic in Cloud Computing. Each track washeired by two leading researchers in their
correspnding field assisted by 264 PC members in total. We would like to deeply thank all of them for their
hard work, and the rigorous and high quality reviews they provided.

We are also very thankful to the Steering Committee Chairs, Prof. Chunming Rong EtadtrGilje Jaatun

for their time and very valuable support. We additionally would like to express our gratitude to the General
chairs, Prof. Albert Y. Zomaya, Prof. Pascal Bouvry and Dr. Sébastien Varrette, for their continuous effort in
making CloudGu 2016 another great and successful event in the CloudCom series. Finally, special thanks also
goes to Hyacinthe Cartiaux and IEEE CPS for preparing and publishing these proceedings.

Grégoire DanoyJniversity of Luxembourg, Luxembourg
Sathish Gopalakrishnamhe University of British Columbia, Canada

IEEE CloudCom 2016 Program Chairs
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Message from the Cloud Computing Association Organizing Committee

The Cloud Computing Association initiated the annual "International Conference od Clomputing
(CloudCom)" in 2009, which since 2010 has been known as the "IEEE International Conference on Cloud
Computing Technology and Science". CloudCom was successfully held in Beijing, China (2009), Indianapolis,
USA (2010), Athens, Greece (2011)pdiaTaiwan (2012), Bristol, UK (2013), Singapore (2014) and Vancouver
(2015).

CKAAd @2SIFNDa O2yFSNBYOSz /f2dzR/ 2Y HamcI KIFa O2y FAN
computing conferences, with continued interest and contributionsnf many academic and industrial
research groups. We thank the local organizers, University of Luxembourg, for an impeccapémgbthe

sponsors |IEEE, IEEE CS, IEEE TCSC, IEEE Cloud Computing, Luxembourg National Research Fund,
Interdisciplinary Ceme for Security, Reliability and Trust, and the UL HPC Centre for their unwavering support.

The number of submissions confirms the enduring interest in cloud computing from the international research
community. We are immensely grateful to the contributing authors, and offer special thanks to our technical
program committee members and externaviewers who did a great job in reviewing the large amount of
high-quality papers.

We also extend our thanks to the keynote speakers, tutorial speakers, panelists, and the members of the
CloudCom Steering and Advisory Committees. Special thanks ® wias helped promote the conference,
particularly the program chairs, track chairs and workshop chairs. Last, but not least, we are immensely
grateful for the efforts of the local organizing team members. Academic conferences like CloudCom rely on
such had-working volunteers for their existence!

Chunming Rong

Steering Chair, CloudCom.org
Martin Gilje Jaatun

Steering Vice Chair, CloudCom.org

The Cloud Computing Association (www.cloudcom.org) is a global, nonprofit member organization that shall
promote the development of cloud computing technology and related matters. The Cloud Computing
Association is registered in Norway and was founded by a global group of experts interested in cloud computing
technology. You may join us through LinkedId=£186493} and follow us on Twittex@CloudCom_OJg
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Organizing Committee

General Chairs

Sébastien Varrette, University of Luxembourg, Luxembourg
PascaBouvry University of Luxembourd.uxembourg
Albert Y. ZomaydJniversity of Sydneyustralia

Steering Committee

Chunming Rong (chaityniversity of Stavanger, Norway
Martin Gilje Jaatun (vieehair), SINTEF, Norway

Albert Y. Zomaya, University of SgginAustralia

Stephen L. Diamond, IEEE Cloud Computing Initiative, USA

Program Chairs

Gregoire Danoy, University of Luxembourg, Luxembourg
Sathish Gopalakrishnan, The University of British Columbia, Canada

Workshops and Tutorials Chairs

Valentin PlugaruJniversity of Luxembourg, Luxembourg
Henry Chan, The Hong Kong Polytechnic University, China

Posters and Demo Chair

Xavier Besseron, University of Luxembourg, Luxembourg
Martin Rosalie, University of Luxembourg, Luxembourg

Industry Panel Chasr

Dany Danen, Bidvest Belgium, Belgium
Mazin Yousif, -Bystems International, IEEE, USA

Student Travel Grants and PhD Forum Chairs

Lin Wang, Technische Universitat Darmstadt, Germany
Magali Martin, University of Luxembourg, Luxembourg

Publicity Chair

Robert (Chig-Hsien) Hsu, Chung Hua University, Taiwan

Sponsorship Chairs

Xavier Besseron, SnT, Luxembourg
Joseph Emeras, SnT, Luxembourg
Dzmitry Klaziovich, SnT, Luxembourg
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Publication and Web Chair

Hyacinthe Cartiaux, University of Luxembourg, Luxembourg

Registration Chairs

Magali Martin, University of Luxembourg, Luxembourg
Stephanie Annet, University of Luxembourg, Luxembourg

Local Arrangement Chairs

Stephanie Annet, University of Luxembourg, Luxembourg
Magali Martin, University of Luxembourg, Luxemlgpur
Daniel Gugan, University of Luxembourg, Luxembourg
Bertrand Dessart, University of Luxembourg, Luxembourg
Laurent Betry, University of Luxembourg, Luxembourg

Financial Chag

Magali Martin, University of Luxembourg, Luxembourg
Laurent Betry, Universityf Luxembourg, Luxembourg

Technical Program Committee

Track 1: Architecture and Virtualization

Track Chairs

Prof. Stefan Schmid, Aalborg University, Denmark
Dr. Javid Taheri, Karlstad University, Sweden

Program Committee Members

Hong Xu, City Universiof Hong Kong, China

Xingwei Wang, College of Information Science and Engineering, China
Chandra Sekaran, NITK, India

Gabor Kecskemeti, MTA SZTAKI, Hungary

Hemant Mehta, Senior Member IEEE, India

Gilles Fedak, INRIA, France

Oliver Hohlfeld, RWTH Aachemiversity, Germany

Craig Lee, The Aerospace Corporation, USA

Vineet Chadha, Huawei, USA

Jakub Szefer, Yale University, USA

Annette Bieniusa, University of Kaiserslautern, Germany

Saeid Abolfazli, YTL Communications and Xchanging, Malaysia
Rafael Mayo GuaUniversitat Jaume, Spain

Timothy M Jones, University of Cambridge, UK

Ivona Brandic, TWien, Austria

Pieter Simoens, Ghent University, Belgium

Silvina Caino Lores, University Carlos Il of Madrid, Spain
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Francisco Brasileiro, UFCG, Brazil

Shaolei Ren, Uversity of CalifornidRiverside, USA

Roberto Canonico, Universita di Napoli Federico Il, Italy

Jinho Hwang, IBM, USA

ChaeTung Yang, Department of Computer Science, Taiwan
CheRung Lee, National Tsing Hua University, Taiwan

Bahman Javadi, Western Sydneyivérsity, Australia

Quan Z. Sheng, The University of Adelaide, Australia
Pengcheng Xiong, NEC Labs America, USA

Alessio Botta, Universita di Napoli Federico Il, Italy

Andreas Kassler, Karlstad University, Sweden

Kyle Hale, Northwestern University, USA

Brian Kocoloski, University of Pittsburgh, USA

Kurt Tutschku, Blekinge Institute of Technology (BTH), Sweden
Erwin Laure, KTH/PDC, Sweden

Shriram Rajagopalan, IBM T. J. Watson Research Center, USA
Farookh Hussain, University of Technology Sydney, Australia
Flavio Lombardi, Dipartimento di Matematica e Fisicaiversity Roma Tre, Italy
Thomas Bauschert, TU Chemnitz, Germany

Pietro Michiardi, Eurecom, France

Kirill Kogan, IMDEA Networks, Spain

Tamas Lukovszki, Eotvos Lorand University, Hungary

Upendra SharmdBM T. J. Watson Research Center, USA
Rebecca Steinert, SICS, Sweden

Ekasit Kijsipongse, NECTEC, Thailand

Dana Petcu, West University of Timisoara, Romania

Thomas Hacker, Purdue University, USA

Valentin Plugaru, University of Luxembourg, Luxembourg
Rafa¢ Mayo Garcia, CIEMAT, Spain

Ali Shoker, HASLab, INESC TEC & University of Minho, Portugal
Shyam Wagle, University of Luxembourg, Luxembourg

Jorge Barbosa, FEUP, Portugal

Frederic Desprez, INRIA, France

Samer AKiswany, The University of British Columkianada
Lucas Nussbaum, LORIALGORILLE, France

Lutz Schubert, University of Ulm, Germany

Huashan Yu, School of Electronic Engineering and Computer Science, Peking University, China
Jing Gong, KTH Royal Institute of Technology, Sweden

Track 2: Cloud Seices and Applications

Track Chairs

Dr. Patrick Hung, University of Ontario, Canada
Prof. ShikChia Huang, National Taipei University of Technology, Taiwan

Program Committee Members

Rafael Mayo Garcia, CIEMAT, Spain

IEEE CloudCom 2016 Program



Fabrizio Marozzo, University Galabria, Italy
Pieter Simoens, Ghent University, Belgium

. SYALFYAY2 5A alNIAy2: {S$02yRI ! yAGSNBRAGIQ RA

JeanLouis Roch, INRIA Grenoble, France

Suzanne Mclintosh, NYU Courant Institute and Cloudera Inc., USA

Ajay Deshpande, IBM T. J. WatsondResh Center, USA

Yutao Ma, Wuhan University, China

HuangChia Shih, Yuan Ze University, Taiwan

Bo-Hao Chen, National Taipei University of Technology, Taiwan

Chang Hong Lin, National Taiwan University of Science and Technology, Taiwan
Haopeng Chen, Schaafl Software Shanghai Jiao Tong University, China
Raymond Wong, University of New South Wales, Australia

Kelvin Tsoi, Chinese University of Hong Kong, China

Carson Leung, University of Manitoba, Canada

Florin Pop, University Politehnica of Bucharest, Roanani

Shajulin Benedict, HPCCLoud Research Laboratory, SXCCE, Anna University, India
Xiuquan Qiao, Beijing University of Posts and Telecommunications, China
Ruppa Thulasiram, University of Manitoba, Taiwan

Gabor Kecskemeti, MTA SZTAKI, Hungary

Vlado StankovskUniversity of Ljubljana, Slovenia

Andrea Perego, European Commissidnint Research Centre (JRC), Italy
Marco Vieira, University of Coimbra, Portugal

ShikHao Hung, National Taiwan University, Taiwan

Juan J. Durillo, University of Innsbruck, Austria

AnaMaria Oprescu, Universiteit van Amsterdam, Netherlands

Hamid Arabnejad, Dublin City University (DCU), Ireland

Luis Veiga, Universidade de Lisboa / INESIGsboa, Portugal

Attila Kertesz, University of Szeged, Hungaria

Filipe Araujo, University of Gobra, Portugal

Paolo Trunfio, DEIS University of Calabria, Italy

Nuno Laranijeiro, University of Coimbra, Portugal

Naghmeh Ivaki, University of Coimbra, Portugal

Amr Alasaad, UBC, Canada

HongLinh Truong, TU Wien, Austria

Sven Groppe, University of Libe@ermany

Richard Lomotey, University of Saskatchewan, Canada

Min-Chun Hu, National Cheng Kung University, Taiwan

Eleanna Kafeza, Athens University of Economics and Business, Greece
Victor Manuel Landassuri Moreno, Centro Universitario UAEM Valle de MBlaega;0
Luis Alfonso Razo Ruvalcaba, CINVESTAYV Unidad Guadalajara, Mexico
Mutaz Barka, University of Tasmania, Australia

Ruizhu Huang, Texas Advanced Computing Center, University of Texas at Austin, USA
Farkhund Igbal, Zayed University, United Arab Ensrate

Jun HuangChongqging Universityfdosts and Telecommunicatigrhina
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Duan Li, Chinese University of Hong Kong, China
Marcelo Fantinato, University of Sdo Paulo, Brazil
Jorge Roa, National Technological University, Argentina
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J. Octavio Gutierre@arcia, Instituto Tecnol6gico Autonomo de México, Mexico
Andrey Kashlev, Wayne State University, USA

Pedro Furtado, University of Coimbra / CISUC, Portugal

Laura Ricci, dipartinmto di informatica, Univ. di Pisa, Italy

WeiFeng Tung, Fu Jen Catholic University, Taiwan

Carmela Comito, ICARNR, Italy

Shyam Wagle, University of Luxembourg, Luxembourg

Abdallah Ali Zainelabden Abdallah Ibrahim, University of Luxembourg, Luxembourg
Valentin Plugaru, University of Luxembourg, Luxembourg

GuanPu Pan, National Taipei University of Technology, Taiwan

JingJie Lin, Beijing University of Posts and Telecommunications, China
Victor Chu, UNSW, Australia

Salvatore Maisto, Seconda Universitgli&tudi di Napoli, Italy

Stefania Nacchia, Seconda Universita degli Studi di Napoli, Italy

Andre Salgado, ICMC, University of Sdo Paulo, Brazil

Benjamin Fung, McGill University, Canada

Zibin Zheng, Chinese University of Hong Kong, China

Ming-Kai Jiau, Nioonal Taipei University of Technology, Taiwan

Jialei Liu, Beijing University of Posts and Telecommunications, China
Yujiong Liu, Beijing University of Posts and Telecommunications, China
Jinliang Xu, Beijing University of Posts and Telecommunicatioms, Chi

Track 3: Internet of Things (IoT) and Mobile in the Cloud

Track Chairs

Dr. Yan Zhang, Simula Research Laboratory, Norway
Prof. Jiannong Ca®he Hong Kong Polytechnic Universitpng Kong

Program Committee Members

Puneet Jain, HP Labs, United States

Marcos Dias de Assuncao, LIP, ENS de Lyon, France
Bernabé Dorronsoro Diaz, University of Cadiz, Spain
Lutz Schubert, University of Ulm, Germany

Ivona Brandic, TWien, Austria

Christine Morin, INRIA RenneBretagne Atlantique, France
Pieter SimoengGhent University, Belgium

Thierry Coupaye, Orange Labs, France

Qixiang Pang, Telus, Canada

Jiangchuan Liu, Simon Fraser University, Canada

Yan Bai, University of Washington Tacoma, USA
Laurence T. Yang, St Francis Xavier University, Canada
Edith Ngai, Upmda University, Sweden

Enzo Mingozzi, University of Pisa, Italy

Feng Wang, The University of Mississippi, USA

Jelena Misic, Ryerson University, Canada

Apivadee Piyatumrong, National Electronics and Computer Technology Center (NECTEC), Thailand
Sébastien Maette, University of Luxembourguxembourg
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Track 4: Big Data
Track Chairs

Dr. Jinjun Chen, University of Technology, Sydney, Australia
Dr. Tomasz Wiktorski, University of Stavanger, Norway

Program Comnittee Members

Ricardo Morla, University of Porto, Portugal

Miguel Cardenas, CIEMAT, Spain

Marcos Dias de Assuncao, LIP, ENS de Lyon, France

Fabrizio Marozzo, University of Calabria, Italy

Suleyman Serdar Kozat, Bilkent University, Ankara, Turkey
Ivona Bradic, TUWien, Austria

Francisco Fernandez de Vega, University of Extremadura, Spain
Pieter Simoens, Ghent University, Belgium

Bogdan Nicolae, IBM Research (Ireland), Ireland

Dries Kimpe, KCG Holdings Inc., Belgium

Javier Blas, Universidad Carlos IIM#glrid, Spain

Yong Chen, Texas Tech University, USA

Dana Petcu, West University of Timisoara, Romania

Julian Kunkel, Universitat Hamburg, Germany

Felix Cuadrado, Queen Mary University of London, UK

Douglas Thain, University of Notre Dame, USA

Dan Reed, Unersity of lowa, USA

Shadi Ibrahim, Inria Rennes Bretagne Atlantique Research Center, France
Rui Aleixo Pais, University of Stavanger, Norway

Jay Lofstead, Sandia National Laboratories, USA

Osamu Tatebe, University of Tsukuba, Japan

Domenico Talia, Univetg of Calabria, Italy

Heiko Schuldt, Universitat of Basel, Switzerland

Apivadee Piyatumrong, National Electronics and Computer Technology Center (NECTEC), Thailand

Track 5: High Performance Computing (HPC) in/with the Cloud

Track Chairs

Dr. Sébastien Veette, University of Luxembourg, Luxembourg
Dr. Matei Ripeanu, University of British Columbia, Canada

Program Committee Membey

Frederic Deprez, INRIA Rhehlpes, France

Denis Trystram, INRIA RheAlpes, France

Georges Da Costa, IRIT, France

JeanMarc Pierson, IRIT, France

Rafael Mayo Gual, Universitat Jaume, Spain
Laurent Lefevre, ENS Lyon, France

Jorge Barbosa, Universidade Porto, Portugal
Roberto Rey Expésito, University of A Coruna, Spain

IEEE CloudCom 2016 Program 11



Alexey Lastovetsky, UCD School of Computer Science, Ireland
Jing Gong, KTH Royal Institute of Technology, Sweden

Javid Taheri, Karlstad University, Sweden

Bernabé Dorronsoro Diaz, Unisity of Cadiz, Spain

Lutz Schubert, University of Ulm, Germany

Ivona Brandic, TWien, Austria

Sergio Nesmachnow, Universidad de la Republica, Uruguay
Malgorzata Sterna, Poznan University of Technology, Poland
Jesus Carretero Pérez, Universidad Carlde Madrid, Spain
Silvina Caino Lores, University Carlos Il of Madrid, Spain
Franciszek Seredynski, Cardinal Stefan Wyszynski University in Warsaw, Poland
JeanLouis Roch, INRIA Grenoble, France

Andrei Tchernykh, CICESE Research Center, Mexico
Suzanne Shuz, University of Kansas, USA

Samer AKiswany, The University of British Columbia, Canada
YungHsiang Lu, Purdue University, USA

Tom Hacker, Purdue University, USA

Qing He, Institute of Computing Technology

Huashan Yu, School of Electronic EngineerinigGomputer Science, Peking University, China
Lucas Nussbaum, LORWLGORILLE, France

Paul Watson, Newcastle University, UK

loan Raicu, lllinois Institute of Technology, USA

Florina M. Ciorba, University of Basel, Switzerland

Eric Matson, Purdue UnivergjtUSA

Xavier Besseron, University of Luxembourg, Luxembourg
Valentin Plugaru, University of Luxembourg, Luxembourg
Ekasit Kijsipongse, NECTEC, Thailand

Track 6: Security and Privacy

Track Chairs

Prof. Nuno Ferreira Neves, Universidade de Lisboa, Portugal
Dr. Wenbo He, McGill University, Canada

Program Committee Members

Michele Colajanni), University of Mod& and Reggio Emilia, Italy
KimKwang Raymond Choo, University of South Australia, Australia

Zahir Tari, RMIT University, Melbourne, Australia

Paulo Verrissimo, University of Luxembourg, Luxembourg

Franciszek Seredynski, Cardinal Stefan Wyszynski Unjiveréfarsaw, Poland
JeanLouis Roch, INRIA Grenoble, France

Rakesh Bobba, Oregon State University, USA

Vanishree Rao, PARC, a Xerox Commpany, USA

Cong Wang, City University of Hong Kong, China

Yu Hua, Huazhong University of Science and Technology, China

Wei Gong, Department of Computer Science and Techneldginghua UniversityBeijing, China
Yuan He, Tsinghua University, China
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Anderson Santana De Oliveira, SAP, France

Alireza Shamebendi, McGill, USA

Bogdan Carbunar, Motorola Labs, USA

Alexander Predchner, Technische Universitat Munchen, Germany
Ryan Henry, Indiana University, USA

Raphael M. Reischuk, ETH Zurich, Switzerland
Noman Mohammed, University of Manitoba, Canada
William Harris, Georgia Institute of Technology, USA
Trent Jaeger, Theennsylvania State University, USA
Yingian Zhang, The Ohio State University, USA
Karthick Jayaraman, Microsoft, USA

Track 7: Distributed Cloud / Cloud Brokering / Edge Computing

Track Chairs

Prof. Elghazali Talbi, University of Lille, France
Dr. Adrien Lebre, Bt des Mines de Nantes, France

Program Committee Members

Yongwei WU, Tsinghua University, China

Frederic Depez, INRIA Rhorg&lpes, France

Jacek Blazewicz, Poznan University of Technology, Poland

Dana Petcu, West University of Timisoara, Romania

Thierry Coupaye, Orange Labs, France

Guillaume Pierre, IRISA, France

Omer Rana, Cardiff University, UK

Rafael Mayo Gafa, CIEMAT, Spain

Ali Shoker, HASLab/INESC TEC & University of Minho, Braga, Portugal
Helen Karatza, Aristotle University of Thessaloniki, Greece

Zahir Tari, RMIT University, Melbourne, Australia

Javid Taheri, Karlstad University, Sweden

Ivona Brandic, TWien, Austria

Christine Morin, INRIA RenneBretagne Atlantique, France

Pieter Simoens, Ghent University, Belgium

Gilles Fedak, University of Lyon, France

Beniamino Di Martino, Seconda Universita degli Studi di Napoli, Italy
Franciszek Seredynsiardinal Stefan Wyszynski University in Warsaw, Poland
Nouredine Melab, LIFL, France

Patricia Stolf, IRIT, France

Andrei Tchernykh, CICESE Research Center, Mexico

Pierre Manneback, Polytedfions, Belgium

Bernabé Dorronsoro, University of Cadiz, Spain

PeterKorosec, Jozef Stefan Institute, Slovenia

Shyam Wagle, University of Luxembourg, Luxembourg
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Ph.D. Consortium

Track Chairs

Dr. Lin Wang, Technische Universitat Darmstadt, Germany
Magali Martin, University of Luxembourg, Luxembourg

Program Committee Members

Qing Wang, TU Delft, Netherlands
Lei Jiao, Bell Labs, Ireland

Posters, Demos & Short Papers

Track Chairs

Dr. Xavier Besseron, University of Luxembourg, Luxembourg
Dr. Martin Rosalie, University of Luxembourg, Luxembourg

Program Committee Members

Dhabaleswar (D. K.) Panda, The Ohio State University, USA
Jerome Vienne, Texas Advanced Computing Center, USA
Jedrzej Musial, Poznan University of Technology, Poland
Hao Wang, Virginia Tech, USA

Swann Perarnau, Argonne National Laboratory, USA
Johnatan Pecero, University of Luxembourg, Luxembourg
Grégoire Danoy, University of Luxembourg, Luxembourg

e
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Keynotes

The Tactile Interneg 10T, 5G and Cloud on Steroids

t NEPTP aiAdaOKI|l I6g2KohdSMNEK YA Yy 3IQa [/ 2f¢
Tuesday, Dec. 13th, 2016 | 09:8M - 10:30am

Abstract:Currently we can see and hear through the Internet, but we cannot touch. We have a vision to create
the Tactical Internet, where we would be able to touch through the median of therriat. This would
transform some very basic but vital tasks, like online shopping where the user might want to touch and feel
the texture of a dress or jacket before buying it, but, most importantly, this has the potential to transform the
way that healthare, engineering and wealth is delivered globally. We will be able to convey physical, tactile
experiences remotely and thus invoke a fundamental shift from condefitery to skillsetlelivery networks.

This talk will summarize the potentials, buildiigdks and challenges which lay ahead for designing the Tactile
Internet.

Biographya A 8 OKI 52 Kf SNJ Aa FdzZAf tNRBFSaaz2NJ Ay 2ANBt-Saa /
disciplinary research and innovation in technology, sciences and arts tHe Director of the Centre for
Telecommunications Research-foander of the pioneering smart city company Worldsensing, Fellow of the
IEEE and the Royal Society of Arts (RSA), and a Distinguished Membeaaodf Bguare Leaders Excellence.

He is afequent keynote, panel and tutorial speaker, and has received numerous awards. He has pioneered
several research fields, contributed to numerous wireless broadband, 10T/M2M and cyber security standards,
holds a dozen patents, organized and chaired numeocmngerences, was the Editam-Chief of two journals,

has more than 200 publications, and authored several book$ds a citation {index of 44.

IS +OGa la LRtAOEY (SOKy2f238 YR SYGNBLINBYSdzNEKA
RoonE 51 @AR 2AffS0GaQ y DNBIG ¢SOKy2f23&8 Cdzy Rz wS3d
Team, European Commission, Tech London Advocate, ISO Smart City working group, and vatipss idiart

is also an entrepreneur, composer & pianist, #imént in 6 languages. He has talked at TEDx. He had coverage

by national and international TV & radio, and his contributions have featured on the BBC and the Wall Street
Journal.
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HPC Meets Cloud: Opportunities and Challenges in Designir@erigimane MPI
and Big Data Libraries on Virtualized InfiniBand Clusters

Prof. Dr. Dhabaleswar K. Panda, Ohio State UniversityAUS
Tuesday, Dec. 13th, 2016 | 13:8t - 14:30om

Abstract: Significant growth has been witnessed during the last few years ircldBigrs with mult/many-

core processors, accelerators, and hfggrformance interconnects (such as InfiniBand, ORwatih, iIWARP,

and RoCE). To alleviate the cost burden, sharing HPC cluster resources to end users through virtualization for
both scientifc computing and Big Data is becoming more and more attractive. The recently introduced Single
Root 1/0 Virtualization (SRV) technique for InfiniBand and High Speed Ethernet provides native 1/O
virtualization capabilities and is changing the landscapdR( virtualization. However, 8BV lacks locality

aware communication support, which leads to performance overheads for-ifitércommunication even

within the same host. In this talk, we will first present our recent studies done on MVARIGHZ2PI livary

over virtualized SRROVtenabled InfiniBand clusters, which can fully take advantage-¢®SFRind IVShmem to

deliver nearnative performance for HPC applications. In the second part, we will present a framework for
extending SLURM with virtualizati@miented capabilities, such as dynamic virtual machine creation with SR
IOV and IVShmem resources, to effectively run MPI jobs over virtualized InfiniBand clusters. Next, we will
demonstrate how higiperformance solutions can be designed to run Big Dafdiegtions (like Hadoop) in

HPC cloud environments. Finally, we will share our experiences of running these designs on the Chameleon
Cloud testbed.

Biography:Dhabaleswar K. (DK) Panda is a Professor of Computer Science and Engineering at the Ohio State
University. His research interests include parallel computer architecture, high performance networking,
InfiniBand, Exascale computing, Big Data, programming models, GPUs and accelerators, high performance file
systems and storage, viralization and cloudamputing.He has published over 300 papers in major journals

and international conferences related to these research areas. Dr. Panda and his research group members
have been doing extensive research on modern networking technologies including InfinlBgh&peed

Ethernet and RDMA over Converged Enhanced Ethernet (RoCE). The MVAPICH2 (High Performance MPI ove
InfiniBand, iIWARP and RoCE) and MVARKH2ybrid MPI and PGAS (OpenSHMEM and UPC)) software
packages, developed by his research group, are otiyrdbeing used by more than 2,100 organizations
worldwide (in 71 countries). This software has enabled several InfiniBand clusters to get into the latest TOP500
ranking during the last decade. More than 200,000 downloads of this software have takerfrplacthe
LIN2E2SO00Qa 6So0aAitsS ft2ySd ¢KAA a2FGgl NB LI O1I13IS A&
server vendors, and Linux distributors. Recently, Dr. Panda and his team have also developed a high
performance RDM#&nabled Apache Hadposoftware package to accelerate Hadoop with RDMA for Big Data
5N t I yRFEQad NB&aSFNOK KlFa 0SSy &adzZJR2NISR o6& Fdzy RAY:
Energy, and several industry including Intel, Cisco, Cray, SUN, Mellanox, QLogicaN¥NdtApp. He is an

IEEE Felo and a member of ACM.
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Big Trajectory Data Processing on GPUs: Handle the Positional Streams

Prof. Lizhe Wang, Chinese Academy of Sciences, CN

Wednesday, Dec. 14th, 2016 | 09:8t - 10:30am

Abstract: Recently there has been increasing development of positioning technologies in various Big Data
applications, such as smart city computing. This enables us to collect trajectory streaming big data for moving
objects. Efficient processing and analyzingajetictory streaming big data have thus become an emerging and
challenging task. The Graphics Processing Unit (GPU) is a promising platform for processing streaming data.
This talk will highlight our GP&lded approaches to improving the performance of d¢oabus queries,
compression, and clustering for streaming big trajectory data.

Biography:5 NX» [ AT KS 2Fy3 A& | &/ Kdz¢Alyé / KFANI t NEPFS&4;
Geosciences (CUG), and a Professor at Inst. of Remote Sensing & &ititalliinese Academy of Sciences
(CAS). Prof. Wang received B.E. & M.E from Tsinghua Univ. and Doctor of Eng. from Univ. Karlsruhe, Germany
Prof. Wang is a Fellow of IET, Fellow of British Computer Society. Prof. Wang serves as an Associate Editor of
IEEE Trans. on Computers, IEEE Trans. on Cloud Computing, IEEE Trans. on Sustainable Computing. His ma
research interests include Cloud Computing, Big Data Computing, and remote sensing data processing.
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Cloud Computing in the Life Sciences

/

Dr. Reinhad Schneider, Luxembourg Centre for Systems Biomedicine (LCSB), University of Luxembourg

Thursday, Dec. 15th, 2016 | 09:af - 10:30am

Abstract: The life sciences became a data driven research area, with high demands in compute power and
storage infrastruture. The talk will give an overview how cloud computing is used in the life sciences. We will
discuss the current situation, current bottlenecks and limitations as well as data security and protection issues.

Biography:Dr. Reinhard Schneider is the Hezdhe Bioinformatics Core facility at the Luxembourg Centre

for Systems Biomedicine (LCSB) at the University of Luxembourg. BetweeB(ll¥0HKe worked as a Team

Leader at the European Molecular Biology Laboratory (EMBL) in Heidelberg, Germany, wih&dhe i KS ¢ 5 |
LYGSaNIaGAz2y FyR Yy2gt SR3IS al yl 3 SWHBIEMDELIDN bi&FenddBG, 2 2 A
Heidelberg where he served as Chief Information Officer being responsible for the worldwide software
development. Before that, he was CE®D LION bioscience Research Inc., Cambridge, Massachusetts,
establishing an IT based knowledge management system for Bayers gene based research and development
efforts. Before founding LION bioscience, he worked as a scientist in the biocomputing degaatntles

EMBL, Heidelberg, where he studied various aspects of protein structures.-theveloped a largscale
Fdzi2YFGSR &Sljdz2SyO0S |ylfeara aeaidsSy 6KAOK 0SOFYS
expert in the use of massive parallel camgrs in biology. Dr. Schneider received his Ph.D. in biology at the
University of Heidelberg, Germany and has over 120 research papers published. He is a member of the board
of Directors of the International Society for Computational Biology where hedéhyears as the treasurer.

Beside his academic career, he is involved in severatgtaptojects in Germany and Luxembourg.

e
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DNARQpAnnn: wdzyyAy3a | [ NBS Ly
for Parallel and Distributed Computing Experiments

Assoc Prof. Lucas Nussbaurbniversité de Lorraine, France

Monday December 12th | 13:3pm - 14:30om

Asbtract: D NJA R Q p n n nrscale &and lversétile XeBtiSed for experimeafiven research in all areas of
computer science, with a focus on Cloud, HPC and Big Data. In this tali{] first provide an overview of
DNARQpnnn: GKSYy F20dza 2y LINBaSydiAy3a (GKS FSIF GddzNBa
virtualization and clouds, such as: support for deployment of custom software stacks, support for network
isolation, bols for the automated deployment of an OpenStack cloud, etc. Some use cases will illustrate what
it is already possible to perform using those features. Finally, the talk will end with an overview of planned
evolutions of the testbed in that area, and disss requirements for reproducible research on clouds.

Biography: Associate professor at Université de LorraifResearcher in the MADYNES team, at LORIA
laboratory, a joint laboratory with INRIA Nandgrand Est and CNRS.

My research activities focusnoexperimentation for the evaluation of distributed systems in the context of
High Performance Computing and Clouds. | work on the design of experimental testbeds (Grid'5000),
emulation (Distem emulator), and Open Science and reproducible research.
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Tutorals
Reproducible Research at the Cloud Era

Dr. Sébastien Varrette, Research Associate
Parallel Computing and Optimization Group, University of Luxembourg

Monday December 12th |09:00am- 12:15pm

Synopsis

The term Reproducible Research (RR) refers to "the idea that the ultimate product of academic research is the
paper along with the full computational environment used to produce the results in the paper such as the
code, data, etc. that can be used to reduce the results and create new work based on the research."
[Source: Wikipedia].

The need for reproducibility is increasing dramatically as data analyses become more complex, involving larger
datasets and more sophisticated computations. Obviously attieent of the Cloud Computing paradigm is
expected to provide the appropriate means for RR. This tutorial is meant to provide an overview of sensible
tools every researcher (in computer science but not only) should be aware of to enable RR in its own work.
particular, and after a general talk presenting RR and the existing associated tools and workflow, this tutorial
will propose several practical exercises and hamasneant to be performed on each attendee's laptop, to
cover the management of sharab@evelopment environment using Vagrant. Resources of this tutorial will

be available on Github.

Topics

1 Overview ofReproducible Research (RR) and Open Challenges

1 Relevant Tools for RR: git, make & ®oitr, continuous integration using Travis/GHRLI.

1 Creation and configuration of lightweight, reproducible and portable environments using Virtual
Machines

1 Installation, configuration and generation of Vagrant boxes

1 Box Provisioning using puppet

1 Vagrant providers

Biography of Presenter

Sebastien Vaette is research associate in the Parallel Computing and Optimization Group at the University

of Luxembourg (UL). His main research interests lie in the security and performance of parallel and distributed
computing platforms, such as HPC clusters or Clomhputing infrastructures. Since he joined Prof. Pascal
Bouvry in 2007, he is also leading the management of the UL HPC Platform and the associated expert team of
a2aidSY FTRYAYAAOUNXrd2NAR® | SQa Fftaz2 | OlA @8Com, OPTAA, NA 2 d
Europar, PCGrid etc.) and technical workgroups
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Clément Parisot, System and Network Engineer, INRIA
Hyacinthe Cartiaux, HPC System Administrator, University of Luxendpour

Monday December 12th [14:30m¢ 18:00pm

Synopsis

D NR& R Qp n n nscake &@nd Iversétile KeBttSd for experimairiven research in all areas of computer
science, with a focus on parallel and distributed computing including Cloud, HPC and Big Data.

CKA& Gdzi2NRFE gAff g1 f] €2dz GKNRdzZAK &2dzNJ FANRG ad
the key features of the platform, connection, reserving resources, reconfiguring and redeploying computing
nodes, etc.

Finally, it will lead you tsetup a working OpenStack environment, in different configurations, by making a
heavy usage of the core functionalities of the platform.

Topics

9 SSH connection to the platform

Reserving resources with the OAR batch scheduler

t NI OGAOIt RSLOOD®EYSYd 2y DNARQp
Experimental environment

OpensStack short introduction on laaS architecture and components
Deployment scenarios and tools

= =4 =4 =8 =4

Biography of Presenters

Clément Parisotvorks as Network & System engineer for the Grid'5000 distributed computing platform, at
Inria, Nancy. He graduated with an engineering degree in Computer Science from TELECOM Nancy in 2014.

Hyacinthe Cartiauxvorks as a system administrator at the High Performance Computing department of the
University of Luxembourg, since he graduated waithachelor degree in network and system administration
in 2011.
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Panels and Symposiums

2016 Chind&U Symposium on Big Data and Green Informatics (CEBGS 2016)
Monday December 12th [09:00amg 12:15pm

Scope

Managing and processing large volumes ofdabjoa . A3 5 GF €% yR 3IFAYyAy3 YSI
challenge facing the distributed computing community. The goal of CEBGS 2016 is to provide a forum for
scientists, engineers, and researchers to discuss and exchange their new ideas, nitgelwesuin progress

and experiences on all aspects of Big data, Green and sustainable computing, Communications, etc.

Topics

Papers or reports from researchers in academic institutions and R&D organizations on current research, new
trends, latestdevelopments, emerging technologies and new industrial standards, come under the following
primary areas but not limited to:

Green Cloud Computing

Green High Performance Computing
Efficient And Green Data Science

Smart Grid And Green Energy
Information Fusn And Smart Applications
IoT Applications

= =4 =4 -4 4 4

Program

Panel discussionMerge or Split: Mutual Influence among Big Data, Green Computing and Security.

Moderator: Prof. Xianghan Zheng, Fuzhou University, China
Members

1 Chunming Tang, Guangzhou Universitfina

Tahar Kechdi, University College Dublin, Ireland

Chunming Rong, University of Stavanger, Norway

Hai Jin, Huazhong University of Science and Technology, China
Lizhe Wang, Chinese Academy of Science, China

= =4 =4 =4

The panel will discuss on the following thiegortant questions the Big Data, Green computing, and Security
are facing today:

1 What is the impact of Big Data techniques on Green Informatics?

1 What is the impact of Green Informatics techniques on Big Data?

1 What is the security Challenge and futurewns in Big data and Green Informatics?

1 How to strengthen big data research collaboration in academia between EU and China?
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Presentations

1 Deep Learning based Fast and Accurate Sentiment Analysis.
Prof. Xianghan Zheng, Fuzhou University, China.
9 Secure Outsourcing in Big Data.
Prof. Chunming Tang, Guangzhou University, China.
9 Accountability based secure service in Big Data.
Prof. Chunming Rong, University of Stavanger, Norway.
1 PSO based task scheduling in cloathputing resource Arrangement.
Prd. Wenzhong Guo, Fuzhou University, China.
9 Agricultural Internebf things and its application.

Prof. Riging Chen, Fujian Agriculture and Forestry University, China.
1 Presentation byrof. Tahar Keéli, University College Dublin, Ireland.

1 Panel summary.

Committee

Chair

Xianghan Zheng, Fuzhou University, China
Program Chairs

Chunming Tang, Guangzhou University, China
Riging Chen, Fujian Agriculture and Forestry University, China

Program Committee

Chunming Rong, University of Stavanger, Norway

Hai JirHuazhong, University of Science and Technology, China
Yan Zhang, University of Olso, Norway

Bingsheng He, Nanyang Technological University, Singapore
Tahar Kechdi, University College Dublin, Ireland

Wenzhong Guo, Fuzhou University, China

VladimirOleshchuk, University of Agder, Norway

Yi Ren, National Chiao Tung University, Taiwan

Martin Gilje Jaatun, SINTEF, Norway

Thomas J Hacker, Purdue University, USA

Guolong Chen, Fuzhou University, China

Henry Chan, The Hong Kong Polytechnic University, Kong, China
Jiannong Cao, The Hong Kong Polytechnic University, Hong Kong, China
Victor Leung, UBC, Canada

ChungMing Hwang, National ChedAgun University, Taiwan
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Panel session: @hrole of HPC & Cloud Computing

in Financial Services and Technologies
Monday December 12th [13:30pm¢ 14:30pm

Moderator: Dr. Mazin Yousif, -Bystems International, IEEE, USA

Panelists:
9 Pascal Bouvry, University of Luxembourg, Luxembourg
1 Marco Houwen, LKCIX AsbIChairman Luxembourg
1 Lizhe Wang, Chinese Academy of ScierCesia
1 Chunming Rong, University of Stavanger, Norway

Biography: Mazin Yousif

Dr. Yousifs the Chief Technology Officer and Vice President of Architecture for the Royal Dutch Shell Global
account at TSystems, International. Before joiningSystems, hespent some time with IBM Canada GTS,
Avirtec and Intel. He was also a Professor at Louisiana Tech University. Dr. Yousif serves as a Technology
Advisor, Board Member and investor for Simudyne Corporation. He is also a Board Member for Stafford &
Associates He chairs the Advisory Board of the European Research Consortium for Informatics and
Mathematics (ERCIM). He is also the EditeChief of the IEEE Cloud Computing Magazine. He founded the
NSF Industry/University Cooperative research Center for Autan@oimputing. He was a principal leader
defining the InfiniBand Architecture and-cbaired the management working group in the InfiniBand Trade
Association. He was an adjunct professor in several universities including Duke, NCSU, OGI and Arizona. He
has rved as the General Chair or Program Chair for many conferences and serves in the editorial board of
many journals. He is a frequent speaker in academic and industry conferences on topics related to cloud
computing, big data and autonomic computing. Hes halso published extensively and was an |IEEE
Distinguished Visitors Program speaker from 2Q0&013. Dr. Yousif finished his Master (Electrical
Engineering) and Ph.D. (Computer Engineering) degrees from the Pennsylvania State University in 1987 and
1992 respectively.

Biography: Pascal Bouvry

Dr. Bouvry earned his undergraduate degree in Economical & Social Sciences and his Master degree in
/ 2Y LIz SN { OASYOS 4A0K RAAUGAYOUAZ2Y OoWhpmO FNRBY (GKS !
degree('94) in Computer Science with great distinction at the University of Grenoble (INPG), France. His
research at the IMAG laboratory focussed on Mapping and scheduling task graphs onto Distributed Memory
Parallel Computers. Next, he performed pdsictoral iesearches on coordination languages and rraggnt
evolutionary computing at CWI in Amsterdam.

Dr. Bouvry gained industrial experience as manager of the technology consultant team for FICS (belonging to
S1 corp) a world leader in electronic financial s&s. Next, he worked as CEO and CTO of SDC, alsssgdn

joint venture between SPT (the second telecom operator in Vietham), Spacebel SA (a Belgian leader in Space,
GIS and Healthcare), and IOIT, a public research and training center. After thatyBriBoued to Montreal

as VP Production of Lat45 and Development Director for MetaSolv Software, aleauttt in Operation

Support Systems for the telecom industry (e.g. AT&T, Worldcom, Bell Canada, etc).
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Dr. Bouvry is currently "Chargé de Mission aughedRecteur” in charge of the University High Performance
Computing, heading the ILIAS laboratory, directing the doctoral scho@SQ%, directing the certificate
SmartICT for Business innovation, and serving as Professor. Pascal Bouvry is alsotlaettyeadisciplinary

Center of Security, Reliability and active in various scientific committees and technical workgroups (IEEE CIS
Cloud Computing vieehair, IEEE TCSC GreenlT steering committee, ERCIM WG, ANR, COST TIST, etc.).

Pascal Bouvry is also mber of the editorial boards of IEEE Transactions on Sustainable Computing, IEEE
Cloud Computing Magazine, and Elsevier journal in Swarm and Evolutionary Computation.

Biography: Marco Houwen

Before getting involved in the thrilling FinTech and Virtual €wies industry and efounding BHSServices,

Marco founded LuxCloud S.A. in 2010. A market leading provider of cloud service brokerage enablement. Prior
to that in 2000, Marco cdounded Datacenter Luxembourg S.A., now recognised as one of the biggeséetnt
success stories in Luxembourg. Marco alsdocmded EuroDNS,-Brand Services, VoipGate and other
ventures

Marco successfully launched the crésdustry initiative LUCIX and has the honor to senv&Rresident of LU
CIX A.s.b.As such he contrildes actively on the construction and promotion of the Luxembourgish internet
eco-system. In addition to the above Marco is an active investor in several internet ventures like Doctena.

Luxembourgish born and fluent in English, German and French, Mardouliaan international profile by
participating in numerous industry forums and advisory groups. With a background in Sales and Marketing, he
is passionate about human excellence and contact and strives to get the best out of himself and others.

BiographyLizhe Wang

Dr.LizheWang & | &/ Kdz¢Alyé [/ KIFIANI t NPFS&ada2N i {OK22f 2
(CUG), and a Professor at Inst. of Remote Sensing & Digital Earth, Chinese Academy of Sciences (CAS). Prc
Wang received B.E. & M.E frosifighua Univ. and Doctor of Eng. from Univ. Karlsruhe, Germany. Prof. Wang

is a Fellow of IET, Fellow of British Computer Society. Prof. Wang serves as an Associate Editor of IEEE Tran:
on Computers, IEEE Trans. on Cloud Computing, IEEE Trans. on Bestanguting. His main research
interests include Cloud Computing, Big Data Computing, and remote sensing data processing.

Biography: Chunming Rong

Prof. Chunming Ronig head of the Center for {FPased Service Innovation (CIPSI) at the University of
Stavanger (UiS) in Norway. The CIPSI has the mission to promotefemilszation between several research

fields to facilitate design and delivery of largeale and complex {Pased services required by many
application areas. He is also visiting chairfepssor at Tsinghua University and served also as an adjunct
professor at the University of Oslo 20@8B09. He spent one sabbatical year as visiting professor at the
Stanford University 2002010. His research interests include cloud computing, big datlysisasecurity and
privacy. He is ciounder and chairman of the Cloud Computing Association (CloudCom.org) and its associated
conference and workshop series. He is member of the IEEE Study Group on Cloud Standachains it

IEEE Technical Area@bud Computing, in TCSC (Technical Committee on Scalable Computing). He-is the co
Editorsin-Chief of the Journal of Cloud Computing by Springer. He received award Editor's Choice in Discrete
Mathematics in 1999. He coauthored a book titled "Security iineldss Ad Hoc and Sensor Networks"
published by John Wiley and Sons in 2009. Prof. Rong has extensive experience in managing research and
development projects funded by both industry and funding agencies, such as the Norwegian Research Council
and the EUFramework Programs.
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The Sixth Workshop on Network Infrastructure Bessas part of Cloud
Computing(NetCloud 2016)

Monday December 12th [09:00an ¢ 12:15pm

Preface

Welcome to the sixth international workshop on Network Infrastructure Services asfp@tbud Computing
organised within CloudCom 2015, Luxembourg, December1Z2th 2016. The previous workshops mostly
held in conjunction with CloudCom have been a steady success stories creating an environment that
reenforces team efforts and activitiesgsearch, and international collaborations between several projects
leading to broad disseination of the work presented.

NetCloud workshops attempt to address the problem of how the underlying network infrastructure is capable
of supporting advanced claucomputing use cases, big data power users for an example. The workshop
regularly brings together people from the network research community, commercial network operators and
industry with the major cloud computing players, including IT specialists, ndsa and commercial
providers. NetCloud covers an area that can transform theory into practice and the outputs of the workshop
can provide organizations with several useful recommendations, pafeéencepts and demonstrations to
improve current clod related networking practices.

The selected papers in NetCloud 2016 present the collaborative efforts of researchers from 11 different
O2dzy i NASa F20dzaAy3a 2y RAFFSNByG laLlsSoita 2F (GKS Of
workshop inalide discussions about intercloud and inatacenters networks designed using the Software
Defined Networks (SDN) paradigm in combination with newly proposed architecture frameworks and
automated ondemand network infrastructure provisioning. Also, thangel service provisioning in clouds is
investigated and new architecture developments are presented. With service delivery addntand
provisioning frameworks being in the spotlight, there are also contributions that focus on network
infrastructure optimization in combination with high performance virtual resources usage that provide means

to achieve the required Service Level Agreements and QoS guarantees as perceived by the user. Other
contributions discuss the policy based infrastructure services gemant and demonstrate the creation,

usage and management of experimentation tbsids in the cloud supported by solutions that offer holistic
cloud and network self service provising and performance monitoring.

We hope the sixth NetCloud workshop wibintinue to foster collaborations of projects, research publications
and funding opportunities at the international setting in Luxembourg. The Workshop Organizing Committee
would like to thank CloudCom organizers for their fullest suppamimittee.
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The Third RDA Workshop on Curricula and Teaching MdthGiisud
Computing, Big Data, and Data Science (Data Teaching 2016)
Monday December 12th [14:30pm¢ 18:00pm

Preface

The emergence of Cloud Computing, Big Data, and Data (Intensive) Science as specialized fields in computing
is motivating development afew books and courses to provide education in the techniques and technologies
needed to extract knowledge from large datasets in virtualized environment. In current literature there is a
lack of centralized learning resource for beginners that would irtiegadministrative, programing, and
algorithm design aspects of related domains. We believe it is important to allow students, researchers, and
professionals to understand credesmain aspects of these challenges before they embark on further
exploration d these fields.

Topics

Include but are not limited to the following areas applied to one of the Cloud Computing, Big Data, Data
Science fields, or closely related to them:

1 novel or updated curricula;

T y20St 2NJ dzLJRF GSR (S Gekonofmy forhidniitypes REECBmMpStap Science &nd 2 Y C
Big Data courses, flipped learning, etc;

1 review and presentation of novel teaching materials;

1 review of methodologies;

9 characterization of domain knowledge (Body of Knowledge);

9 adoption as a part ahstitutional strategies;

1 review and analysis of existing practices in the design, implementation, and evaluation;

1 multimedia and interactive components in residential and online education, educational platforms,
MOOCs and others;

9 cooperation between uniusities/academia and industry in delivering advanced education and
leadership programs;

1 implementation reports and lessons learnt;

9 future trends and issues.
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The Second International Workshop on Quality of Service Assurance in the
Cloud (QAC 2016)

Monday December 12th [09:00an ¢ 12:15pm

Preface

Cloud computing offers a computational modehere network, storage, and compute domains can be
abstracted into virtual resources offered on demand. While these abstractions offer opportunities to
significantly simplify the management and optimize the use of resources, they impose additiafiahgs

on assurig the quality of service (Qo0S).

Ly GKS O2yGSEG 2F YdZ GAnidSylyodOés G(GKS &bl YS LKe&aArAo
necessarily share the same service level agreements; hence the QoS distinction has to be enfoficed at a
grain. Moreover, certain attributes of the QoS may contradict with others, for instanceawlability favors
replication and distributed redundancy while energy efficiency favordg@icationand consolidation. The
multi-layered architecture of thdistributed cloud requires not only a thorouginchestration between layers

to ensure the required QoS, but also makes the root cause analysisrexercomplicated in case of the SLA
violation. Continuous changes and migrations of the resouatiesatedat all layers of abstraction pose

further challenges to detecting problems, identifying theicationand reasoning about causality.

The aim of this workshop is to raise awareness of the challenges of the QoS assurance in the claninnty and
together practitioners and researchers to discuss potential solutions.

¢KS ¢g2N) akKz2L) a2f AOAG&a KAIKmljdzr £ Ade LI LISNE | dzi K2 NB
(but not limited to) the following topics:

Security assurance, and regulations compléimcthe Cloud

Multi-level isolation orchestration for the Cloud tenants

High Availability and fault tolerance approaches and techniques in the Cloud
Dynamic performance assessment and prediction

Telemetry and smart metering in the Cloud

Managing Canbn Footprint versus QoS trademt 2 ¥ T a

Requirement modeling and specification for the QoS

Orchestration and refinement for cloud QoS policies

Dynamic verification and validation of cloud service quality

Automated generation of muHiayer QoS test cases

Autonomic approaches for assurance of cloud service quality

Realtime analytics integration with QoS control loops

Evaluations of cloud QoS impact on application or service QoE

Automatic generation of workflows related to assuring QoS in cloud

Machine learning and data mining techniques for optimizing QoS assurance processes
The effect of virtualization (VMs vs. Containers, NFV vs. specialized HW) on QoS
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QAC 2016 Organizing Committee
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The Second International Workshop on Cloud Security and Data Privacy by
5S8aA3y 6/ f2dR{t5Qmc0

Monday December 12th [09:00an ¢ 15:45pm

Preface

Welcome to the 2016 CloudSPD Worksh@nd International Workshop on Cloud Security and Data Privacy

by Design to be held as part of CloudCom 2016 in Luxembourg, December 12, 20fii&t Titernational
workshop held in Limassol, Cyprus has succeeded to plant the seed for formulating a highly focused
community of researchers and experts that address the several different dimensions of cloud security and
data privacy by design. CloudBRmMc FAYA (2 3INRBg GKIFIG O2YYdzyAade Iy
research for the cloud computing adoption.

Enterprises increasingly recognize the compelling economic and operational benefits of Cloud Computing.
Virtualizing and pooling IT resourcesthe cloud enables organizations to realize significant cost savings and
accelerates deployment of new applications, simultaneously transforming business and government at an
unprecedented pace. However, those valuable business benefits cannot be unlithedt addressing new

data security challenges posed by Cloud Computing.

Deploying confidential information and critical IT resources in the Cloud raises concerns about vulnerability to
attack, especially because of the anonymous, rtaliiant nature ofcloud computing. Applications and
storage volumes often reside next to potentially hostile virtual environments, leaving information at risk to
theft, unauthorized exposure or malicious manipulation. Governmental regulation of data privacy and location
presents the additional concern of significant legal and financial consequences if data confidentiality is
breached, or if Cloud providers inadvertently move regulated data across international borders.

This workshop aims to provide a fertile ground for creatdebate and presentation of research results,
practical experiences, and innovative ideas in all security aspects related to cloud computing. CloudSPD'16
focuses on Cloud Computing security, and has attracted research efforts from both the acadeimuatrg

in order to facilitate the dissemination of research and development of the next generation cloud platforms,
applications and methods that will lead to better and more secure by design-blasel] systems.
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The First Workshop on Business Process Monitoring and Performance
Analysis in the Cloud (CloudBpm 2016)

Monday December 12th [14:30pm¢ 18:00pm

The International Workshop on Business Process Monitoring and Performance Analysis in the Cloud
(CloudBpm) 2016 aims to provide researchers and practitioners a forum to exchange information on theories,
methods, emerging technologies, tools and practegleriences related to business process monitoring and
performance analysis in the context of cloud computing.

Preface

Cloud computing allows the provision of ICT resources to remote users. The illusion of access to a limitless
pool of resources, eliminain of upfront cost, and finegrained billing give cloud computing the potential to
transform a considerable part of the IT industry, making software attractive as a service and modeling the way
IT hardware is purchased. Full lifecycle business procesmgament cloud services are now available.
Although Business Process Management (BPM) matured as a scientific field and as an industry practice, this
field is not yet fully exploiting the possibilities provided by cloud computing.

Cloud computing providasew opportunities for sharing and configuration of business processes and services.
For example:

9 business process management knowledge available through monitoring services could be useful to
enhance resource prediction of laaS astalers,

1 configurableprocess models provide support in dealing with variability across organizations and cross
organizational process mining can be used to benefit riettancy environments provided through
SaaS and cloud computing.

The opportunities introduce novel challersgéor monitoring and analyzing business processes and services
executed in the cloud.

The International Workshop of Business Process Monitoring and Performance Analysis in the Cloud
(CloudBpm) 2016 was held in conjunction with the 8th IEEE Internaf@orakerence on Cloud Computing
Technology and Science (CloudCom) on December 12, 2016 in Luxembourg. The main goal of the CloudBpm
2016 workshop was to bring together researchers and practitioners to exchange ideas, present and discuss
their most recent acievements and lessons learned addressing challenges related to business process
monitoring and performance analysis in a cloud environment.

The CloudBpm 2016 keynote of Prof. dr. ir. Wil van der Aalst (Eindhoven University of Technology, The
Netherlands)focused on comparative process mining in the cloud. After introducing basic process mining
concepts, explaining a particular discovery technique (inductive process mining) and elaborating on
collaboration with industry, in this keynote, it was then argulkdt process mining can be used for learning
about the actual usage of cloud services.
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Technical Program
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