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3rd INTERNATIONAL WORKSHOP ON QUALITY OF EXPERIENCE MANAGEMENT:
QOE-MANAGEMENT 2019 (IN CONJUNCTION WITH ICIN 2019)

Video Streaming |

Computing QoE-relevant Adaptive Video Streaming Metrics using Discrete-Time Analysis
Susanna Schwarzmann, Paula Breitbach, Thomas Zinner (TU Berlin, Germany)

QUICker or not? - an Empirical Analysis of QUIC vs TCP for Video Streaming QoE Provisioning

Michael Seufert (AIT Austrian Institute of Technology GmbH, Austria), Raimund Schatz (AIT Austrian
Institute of Technology GmbH & Vienna University of Technology, Austria), Nikolas Wehner (AIT
Austrian Institute of Technology GmbH, Austria), Pedro Casas (Austrian Institute of Technology (AIT),
Austria)

Video Streaming Il

Peeking under the Hood: How the Measurement Setup Influences the Video Streaming Behavior

Anika Schwind and Lea Janiak (University of Wuerzburg, Germany), Christian Moldovan (University of
Woiirzburg, Germany), Florian Wamser (University of Wuerzburg, Germany), Tobias HoRfeld (University
of Wirzburg, Germany)

Quality Assessment for Adaptive Virtual Reality Video Streaming: A Probabilistic Approach on the User's
Gaze

Jeroen van der Hooft and Maria Torres Vega (Ghent University, Belgium), Stefano Petrangeli (Adobe
Research, USA), Tim Wauters and Filip De Turck (Ghent University - imec, Belgium)

Implementation of Quantum Decision-Making Based Recommendation Method for Adaptive Bitrate
Streaming
Tatsuya Otoshi and Masayuki Murata (Osaka University, Japan)

Machine learning based quality prediction

Stream-based Machine Learning for Real-time QoE Analysis of Encrypted Video Streaming Traffic
Michael Seufert (AIT Austrian Institute of Technology, Austria), Pedro Casas (Austrian Institute of
Technology (AIT), Austria), Nikolas Wehner (AIT Austrian Institute of Technology GmbH, Austria), Gang
Li and Li Kuang (Huawei, P.R. China)

Towards the Prediction of the Quality of Experience from Facial Expression and Gaze Direction
Simone Porcu, Alessandro Floris and Luigi Atzori (University of Cagliari, Italy)



ACQUA: A user friendly platform for lightweight Network Monitoring and QoE Forecasting
Othmane Belmoukadam (COTE D'AZUR University & inria Sophia ANTIPOLIS, France), Thierry
Spetebroot and Chadi Barakat (INRIA Sophia Antipolis, France)

Resource allocation

The Interplay between QoE, User Behavior and System Blocking in QoE Management

Tobias HoRfeld (University of Wiirzburg, Germany), Luigi Atzori (University of Cagliari, Italy), Poul E.
Heegaard (Norwegian University of Science and Technology & NTNU, Norway), Lea Skorin-Kapov
(University of Zagreb, Faculty of Electrical Engineering and Computing, Croatia), Martin Varela
(callstats.io, Finland)
............................................................................................................................................................. page 112

QoE-Aware Resource Allocation for Multiple Cloud Gaming Users Sharing a Bottleneck Link

Ivan Slivar (University of Zagreb, Croatia), Lea Skorin-Kapov and Mirko Suznjevic (University of Zagreb,
Faculty of Electrical Engineering and Computing, Croatia)

Quality monitoring

Enabling Superior and Controllable Video Streaming QoE with 5G Network Orchestration

Tomas Boros (Slovak University of Technology, Slovakia), Piotr Zuraniewski (TNO & AGH University of
Science and Technology, The Netherlands), Rick Hindriks, Niels van Adrichem, Emmanuel Thomas and
Lucia D'Acunto (TNO, The Netherlands)
............................................................................................................................................................. page 124

Towards the Definition of the Value of Influence Factors Data in QoE-aware Management
Alessandro Floris and Luigi Atzori (University of Cagliari, Italy)

Web View: Measuring & Monitoring Representative Information on Websites

Antoine Saverimoutou (Orange, France), Bertrand Mathieu (Orange Labs, France), Sandrine Vaton (IMT
Atlantique, France)
............................................................................................................................................................. page 133

6TH INTERNATIONAL WORKSHOP ON THE RECURSIVE INTERNETWORK ARCHITECTURE:
RINA 2019 (IN CONJUNCTION WITH ICIN 2019)

Experimenting with Real Application-specific QoS Guarantees in a Large-scale RINA Demonstrator
Jordi Perell6 (UPC, Spain), Albert Lépez (UPC, Spain), Davide Careglio (UPC, Spain)

First Contact: Can Switching to RINA save the Internet?
Kristjon Ciko (University of Oslo, Norway), Michael Welzl (University of Oslo, Norway)

Unifying WiFi and VLANs with the RINA model
Leland Smith (Boston University, USA), Dan Cokely (Boston University, USA), Heather Bell (Boston
University, USA), Lou Chitkushev (Boston University, USA), John Day (Boston University, USA)



One of the Ways How to Make RIB Distributed
Kamil Jerabek (Brno University of Technology, Czech Republic), Vladimir Vesely (Brno University of
Technology, Czech Republic)

Design Considerations for RINA Congestion Control over WiFi Links
Kristian A. Hiorth (University of Oslo, Norway), Michael Welzl (University of Oslo, Norway)

Large-scale Experimentation with Network Abstraction for Network Configuration Management
Sven van der Meer (Ericsson, Ireland), John Keeney (Ericsson, Ireland), Liam Fallon (Ericsson, Ireland),
Saman Feghhi (Ericsson, Ireland), Amy Amy de Buitleir (Ericsson, Ireland)

Error and Flow Control Protocol (EFCP) Design and Implementation: A Data Transfer Protocol for the
Recursive Internet Architecture

Miquel Tarzan (Fundacié i2CAT, Spain), Leonardo Bergesio (Fundacié i2CAT, Spain), Eduard Grasa
(Fundacio i2CAT, Spain)

Multi-operator IPC VPN Slices: Applying RINA to Overlay Networking

Miguel Ponce de Leon (Waterford Institute of Technology, Ireland), Raghu Ranganathan (Ciena, USA),
David Bainbridge (Ciena, USA), Karthik Ramanarayanan (Ciena, USA), Andy Corston-Petrie (BT, UK),
Eduard Grasa (Fundacio i2CAT, Spain)

1st INTERNATIONAL WORKSHOP ON ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING TECHNIQUES
FOR ENHANCED NETWORK MANAGEMENT: AIMLEM 2019 (IN CONJUNCTION WITH ICIN 2019)

Technical Session 1

An Approach to Apply Reinforcement Learning for a VNF Scaling Problem
Hai Nguyen and Tien Van Do (Budapest University of Technology and Economics, Hungary), Attila
Hegyi (Nokia - Bell Labs Research, Hungary), Csaba Rotter (Nokia - Bell Labs Research, Hungary)

Improving the QoE of DASH over SDN: A MCDM Method with an Intelligent Approach
Simge Ozcan and Muge Sayit (Ege University, Turkey)

Toward Real-time Packet Classification for Preventing Malicious Traffic by Machine Learning
Toki Suga (The University of Tokyo, Japan), Kazuya Okada (The University of Tokyo & ATR, Japan),
Hiroshi Esaki (The University of Tokyo, Japan)

............................................................................................................................................................. page 106



Technical Session 2

WCDMA Mean User Throughput Prediction Using Linear Regression Algorithm

Mourad Nasri (Higher School of Communicatins of Tunis, Carthage University, Tunisia), Mohamed
Hamdi (University of Carthage, Tunisia)
............................................................................................................................................................. page 139

LTE QoS Parameters Prediction Using Multivariate Linear Regression Algorithm

Mourad Nasri (Higher School of Communicatins of Tunis, Carthage University, Tunisia), Mohamed
Hamdi (University of Carthage, Tunisia)
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Technical Session 1 — Mobile Edge Computing

Higher aggregation of gNodeBs in Cloud-RAN architectures via parallel computing
Veronica Quintuna and Fabrice M. Guillemin (Orange Labs, France)
............................................................................................................................................................. page 151

ReSeT: Reducing the Service Disruption Time of Follow Me Edges over Wide Area Networks

Jin Jeong and Jaehee Ha (Korea Advanced Institute of Science and Technology (KAIST), Korea) and
Myungchul Kim (KAIST, Korea)
............................................................................................................................................................. page 159

Enhanced Augmented Reality Applications in Vehicle-to-Edge Networks

Pengyuan Zhou (University of Helsinki, Finland), Wenxiao Zhang, Tristan Braud (The Hong Kong
University of Science and Technology, Hong Kong), Pan Hui (Hong Kong University of Science and
Technology & University of Helsinki), Jussi Kangasharju (University of Helsinki, Finland)

Semantic Service Gateway for ECHONET based Smart Homes

Cu Van Pham (Japan Advanced Institute of Science and Technology, JAIST, Japan), Yoshiki Makino
(JAIST & National Institute of Information and Communications Technology, NICT, Japan), Yuto Lim
(JAIST & School of Information Science, Japan), Yasuo Tan (JAIST & NICT, Japan)

Technical Session 2 — Blockchain Technologies and Security

Towards a Performance Evaluation of Private Blockchain Frameworks using a Realistic Workload
Marcela Tuler de Oliveira and Gabriel R. Carrara (Universidade Federal Fluminense, Brazil), Natalia
Fernandes (Universidade Federal Fluminense & Midiacom, Brazil), Celio Albuquerque (Universidade
Federal Fluminense, Brazil), Ricardo C Carrano and Dianne Medeiros (Universidade Federal
Fluminense, Brazil), Diogo Mattos (Universidade Federal Fluminense & MidiaCom, Brazil)
............................................................................................................................................................. page 180




Addressing Multi-Stage Attacks Using Expert Knowledge and Contextual Information

Francisco Javier Aparicio Navarro (De Montfort University & Loughborough University, United Kingdom
(Great Britain)), Timothy Ascus Chadza (Loughborough University, United Kingdom (Great Britain) &
University of Malawi - The Polytechnic, Malawi), Konstantinos Kyriakopoulos, lbrahim Ghafir and
Sangarapillai Lambotharan (Loughborough University, United Kingdom (Great Britain)), Basil AsSadhan
(King Saud University, Saudi Arabia)

Network Access Control for the loT: A Comparison Between Cellular, Wi-Fi and LoRaWAN

Shanay Behrad, Stephane Tuffin and Emmanuel Bertin (Orange Labs, France), Noel Crespi (Institut
Mines-Télécom, Télécom SudParis, France)
............................................................................................................................................................. page 195

BALAdIN for blokchain-based 5G networks

Vincent Messié (IMT Atlantique & Orange, France), Gaél Fromentoux (Orange labs, France), Xavier
Marjou (Orange, France) Nathalie Omnes, (Orange Labs, France)

Technical Session 3 — Cloud Networks and Security

Mitigating Reordering Vulnerability of MPTCP With Transparent Proxies
Tacettin Ayar (Technical University Berlin, Germany), tukasz Budzisz (HPE Aruba, Germany), Berthold
Rathke (TU Berlin, Germany)

Designing and Assessing Multi-tenant Isolation Strategies for Cloud Networks

Bruno Medeiros (Ecole Normale Supérieure, France), Marcos A. Simplicio Jr. (University of Sdo Paulo,
Brazil), Ewerton Andrade(Instituto Federal de Ronddnia, Brazil)
............................................................................................................................................................. page 214

Detection of DDoS Attacks and Flash Events Using Shannon Entropy, KOAD and Mahalanobis Distance
Salva Daneshgadeh (Middle East Technical University & MAYCybertechnology, Turkey), Tarem Ahmed
(Independent University, Bangladesh (IUB), Bangladesh), Thomas Kemmerich (Norwegian University
of Science and Technology, Norway), Nazife Baykal (Middle East Technical University, Turkey)
............................................................................................................................................................. page 222

Demo Session

Designing and Implementing Resilient IoT Applications in the Fog: A Smart Home Use Case

Umar Ozeer, Loic Letondeur and Frangois-Gaél Ottogalli (Orange Labs, France), Gwen Salalin and Jean-
Marc Vincent (University Grenoble Alpes, CNRS, Inria, LIG, France)
............................................................................................................................................................. page 230

An Integrated SLA Management Framework in a real 5G Environment

Marios Touloupou, Evgenia Kapassa, Chrysostomos Symvoulidis, Panagiotis Stavrianos and
Dimosthenis Kyriazis (University of Piraeus, Greece)
............................................................................................................................................................. page 233

COWShED: Communication within white spots for breeders

Madoune Robert Seye and Moussa Diallo (UCAD, Senegal), Bamba Gueye (Université Cheikh Anta Diop
de Dakar, Senegal)
............................................................................................................................................................. page 236



An Artificial Intelligence Enabled Data Analytic Platform for Digital Advertisement
Naz Albayrak and Aydeniz Ozdemir (Turk Telekomunikasyon A. S., Turkey), Engin Zeydan (CTTC, Spain)

Technical Session 4 — Machine Learning and Network Intelligence

Mobile Traffic Anonymization Through Probabilistic Distribution
Louma Chaddad, Ali Chehab, Imad H Elhajj and Ayman Kayssi (American University of Beirut, Lebanon)
............................................................................................................................................................. page 242

Sparse Regression Model to Predict a Server Load for Dynamic Adjustments of Server Resources
Takaya Miyazawa, Hiroaki Harai, Yusuke Yokota and Yasushi Naruse (National Institute of Information
and Communications Technology, Japan)

Next-cell Prediction Based on Cell Sequence History and Intra-cell Trajectory

Meysam Goodarzi (IHP - Leibniz-Institut fur Innovative Mikroelektronik & Humboldt University of
Berlin, Germany), Jesus Gutiérrez, Vladica Sark and Nebojsa Maletic (IHP, Germany), Eckhard Grass
(IHP & Humboldt-University Berlin, Germany)
............................................................................................................................................................. page 257

A Predictive Approach for Managing Network Port Resources of Service Providers

Feyzullah Kalyoncu (Bogazici University, Turkey), Engin Zeydan (CTTC, Spain), Ahmet Yildirim (Bogazici
University, Turkey)

Technical Session 5 — Network and Service Orchestration

Combined Degree-Based with Independent Dominating Set Approach for Controller Placement Problem
in Software Defined Networks

Abdunasser Alowa and Thomas Fevens (Concordia University, Canada)
............................................................................................................................................................. page 269

An Autonomous Service-Oriented Orchestration Framework for Software Defined Mobile Networks
Xuan-Thuy Dang (TU Berlin & DAI Labor, Germany), Manzoor Ahmed Khan (TU Berlin, Germany), Fikret
Sivrikaya (GT-ARC gGmbH & TU Berlin, Germany)

Topology Discovery Performance Evaluation of OpenDaylight and ONOS controllers
Mamadou Tahirou Bah, Abdelhadi Azzouni, Thi Mai Trang Nguyen, Guy Pujolle (Sorbonne University,
France)

Layered Solutions for Dynamic Service Chaining
Zoltan Zséka and Khalil Mebarkia (Budapest University of Technology and Economics, Hungary



Wormbhole: a novel big data platform for 100 Gbit/s network monitoring and beyond

Rafael Leira Osuna, Lluis Gifre Renom, Ivan Gonzalez (Universidad Auténoma de Madrid, Spain), Jorge
E. Lopez de Vergara (Universidad Auténoma de Madrid (UAM) & Naudit High Performance Computing
and Networking, Spain), Javier Aracil (Universidad Autonoma de Madrid, Spain)
............................................................................................................................................................. page 297

Design and Implementation of Tracking System for Moving Objects in Information-Centric Networking
Tatsuya Tanaka (Osaka University, Japan), Suyong Eum (OSAKA University, Japan), Shingo Ata (Osaka
City University, Japan), Masayuki Murata (Osaka University, Japan)
............................................................................................................................................................. page 302

Technical Session 6 — Software Defined Networking

BBGDASH: A Max-Min Bounded Bitrate Guidance for SDN Enabled Adaptive Video Streaming

Ali Al-Issa (University of Plymouth, United Kingdom), Abdelhak Bentaleb (National University of
Singapore, Singapore), Thomas Zinner (TU Berlin, Germany), Bogdan Ghita (University of Plymouth &
Centre for Security, Communications, and Network Research, United Kingdom), Is-Haka Mkwawa
(University of Plymouth, United Kingdom)

SDN Controller Requirements for Next Generation Telco PaaSes

Angelos Mimidis and Jose Soler (Technical University of Denmark, Denmark), Fernando Diaz (ATOS,
Spain), Aurora Ramos (Atos, Spain), Olivier Choisy (BCOM, France), Gopalasingham Aravinthan (Nokia
Bell Labs, France)
............................................................................................................................................................. page 315

Paving the Way towards Enterprise SDN Adoption: New Selection Strategies for Hybrid Networks
Osamah Lutf Hamood Barakat, Tayyebe Emadinia, David Koll and Xiaoming Fu (University of
Goettingen, Germany)
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Technical Session 7 — Enablers for Network Management

Using the Total Cost of Ownership to Decide Resource Adjustment in Virtual Networks

Pedro Martinez-Julia and Ved P. Kafle (National Institute of Information and Communications
Technology, Japan), Hitoshi Asaeda(National Institute of Information and Communications Technology
(NICT), Japan)
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Optimal Cache Budget Distribution for Hierarchical ICN Networks
Alireza Montazeri and Dwight Makaroff (University of Saskatchewan, Canada)
............................................................................................................................................................. page 336

Non-Orthogonal Multiple Access for Cognitive Mobile Radio Networks in 5G Communications

Pablo Palacios (Universidad de Chile, Ecuador), Milton Roman (Universidad de Las Américas, Ecuador),
Carlos Saavedra (Escuela Superior Politécnica del Litoral, Ecuador), José Julio Freire (Universidad de Las
Ameéricas, Ecuador)





