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Technical Sessions

Tuesday, June 26,2018

10:30 a.m. - 12:30 p.m.

Room:Cartier

PS1 - SDN Control and Reliability

Session Chair: Rashid Mijumbi,Nokia - Bell Labs, Ireland

A Novel Algorithm for Flow-Rule Placement in SDN Switches 1
Artur Pilimon, Technical University of Denmark, Denmark

Angelos Mimidis, Technical University of Denmark, Denmark

José Soler, Technical University of Denmark, Denmark

Michael Berger, Technical University of Denmark, Denmark

Sarah Ruepp, Technical University of Denmark, Denmark

Efficient Data Plane Protection for SDN 10
Daniel Merling, University of Tuebingen, Germany
Wolfgang Braun, University of Tuebingen, Germany
Michael Menth, University of Tuebingen, Germany

Fast Control Channel Recovery for Resilient In-band OpenFlow Networks
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“XNETSOFT

Abu Saleh Mohammad Asadujjaman, Banglalink Digital Communications Ltd., Bangladesh

Elisa Rojas, University of Alcala, Spain

Mohammad Shah Alam, Bangladesh University of Engineering and Technology, Bangladesh

Suryadipta Majumdar, Concordia University, Canada

Evaluating Path Query Mechanisms as a Foundation for SDN Network Control

Ilya Baldin, University of North Carolina at Chapel Hill, USA
Kemafor Anyanwu, North Carolina State University, USA
Yufeng Xin, RENCI, USA

Sidan Gao, North Carolina State University, USA

Shalki Shrivastava, North Carolina State University, USA

2:00 p.m. - 3:30p.m.

Room:Cartier

PS2 - Security & Monitoring

Session Chair: Danny Raz, Technion, Israél

DARN: Dynamic Baselines for Real-time Network Monitoring 37
Rashid Mijumbi, Nokia, Ireland

Markku Koivunen, Nokia, Finland

Haiyong Fu, Nokia, PR. China

Abhaya Asthana, Nokia, USA

Norman Zhu, Nokia, PR. China

A Security Orchestration System for CDN Edge Servers 46
Elaheh Jalalpour, University of Waterloo, Canada

Milad Ghaznavi, University of Waterloo, Canada

Daniel Migault, Ericsson, Canada

stere preda, Ericsson, -- Select Country --

Makan Pourzandi, Ericsson Research, Canada

Raouf Boutaba, University of Waterloo, Canada

Container-based design of a Virtual Network Security Function
Marco De Benedictis, Politecnico di Torino, Italy

Antonio Lioy, Politecnico di Torino, Italy

Paolo Smiraglia, Politecnico di Torino, Italy



Wednesday, June 27, 2018

11:00 a.m. - 12:30 p.m.

Room:Cartier

PS3 - SDN at the Edge

Session Chair: Slawomir Kuklinski,Orange Labs Poland, Poland

A new RAN slicing strategy for multi-tenancy supportin a WLAN scenario 64
Aikaterini Koutlia, Universitat Politecnica de Catalunya (UPC), Spain

Anna Umbert, Universitat Politecnica de Catalunya (UPC), Spain

Roberto Riggio, FBK CREATE-NET, Italy

Irene Vila, Universitat Politecnica de Catalunya (UPC), Spain

Fernando Casadevall, Universitat Politécnica de Catalunya - UPC, Spain

Evolving SDN for Low-Power loT Networks 71

Michael Baddeley, University of Bristol, Great Britain

Reza Nejabati, University of Bristol, Great Britain

George Oikonomou, University of Bristol, Great Britain
Mahesh Sooriyabandara, University of Bristol, Great Britain
Dimitra Simeonidou, University of Bristol, Great Britain

Load Profiling and Migration for Effective Cyber Foraging in Disaster Scenarios with FORMICA 80
Agnese Vincenza Ventrella, Politecnico di Bari, Italy

Flavio Esposito, Saint Louis University, USA

Alfredo Grieco, Politecnico di Bari, Italy

2:00 p.m. - 3:30p.m.

Room:Cartier

PS4 - Service Migration

Session Chair: Giovanni Schembra,University of Catania, Italy

Towards A Fast Service Migration in 5G [Paper Withdrawn] N/A

Rami Akrem Addad, Aalto University, Finland

Diego Leonel Cadette Dutra, COPPE, Universidade Federal do Rio de Janeiro, Brazil
Miloud Bagaa, Aalto, Finland

Tarik Taleb, Aalto University, Finland

Hannu Flinck, NOKIA, Finland

Let the state follow its flows: An SDN-based flow handover protocol to support state migration 97
Manuel Peuster, University of Paderborn, Germany

Hannes Kiittner, University of Paderborn, Germany

Holger Karl, University of Paderborn, Germany

EVPN/SDN Assisted Live VM Migration between Geo-Distributed Data Centers 105
Kyoomars Alizadeh, Karlstad University, Sweden

Andreas Kassler, Karlstad University, Sweden

Prem Sankar Gopannan, Ericsson, USA



Thursday, June 28,2018

10:30 a.m. -12:30 p.m.

Room:Cartier

PS5- NFV Placement

Session Chair:Mohamed-Faten Zhani,Ecole de Technologie Supérieure, Canada

Virtual Function Placement and Traffic Steering over 5G Multi-Technology Networks 114
Nabeel Akhtar, Boston University, USA

Ibrahim Matta, Boston University, USA

Ali Raza, Boston University, USA

Leonardo Goratti, CREATE-NET, Italy

Torsten Braun, University of Bern, Switzerland

Flavio Esposito, Saint Louis University, USA

Scaling and Placing Bidirectional Services with Stateful Virtual and Physical Network Functions 123
Sevil Draxler, Paderborn University, Germany

Stefan Schneider, Paderborn University, Germany

Holger Karl, University of Paderborn, Germany

Latency Aware Placement in Multi-access Edge Computing 132
Dor Harris, Technion, Israel

Joseph Naor, Technion, Israel

Danny Raz, Technion, Israel

A Green VNF-FG Embedding Algorithm 141

Oussama Soualah, Institut-Mines Telecom, Telecom SudParis, France
Marouen Mechtri, Orange Labs, France

Chaima Ghribi, Telecom SudParis, -- Select Country --

Djamal Zeghlache, Télécom SudParis, France

2:00 p.m. - 3:30p.m.
Room:Cartier

PS6 - Modeling, Ontologies & Machine Learning
Session Chair:Olivier Festor,Telecom Nancy, France

Hierarchical Two Dimensional Queuing: A Scalable Approach for Traffic Shaping using Software Defined
Networking 150

Sandip Chakraborty, IIT Kharagpur, India

Sumitro Bhaumik, /IT Kharagpur, India

ReasoNet: Inferring Network Policies Using Ontologies 159
Charalampos Rotsos, Lancaster University, Great Britain
Arsham Farshad, Lancaster University, Great Britain

Qianru Zhou, Heriot-Watt University, Great Britain

Daniel King, Lancaster University, Great Britain

Alasdair J. G. Gray, Heriot-Watt University, Great Britain
Cheng-Xiang Wang, Heriot-Watt University, Great Britain
Stephen McLaughlin, Heriot-Watt University, Great Britain
David Hutchison, Lancaster University, Great Britain

Applying Big Data, Machine Learning, and SDN/NFV to 5G Traffic Clustering, Forecasting, and Management 168
Luong Vly Le, National Chiao Tung University, Taiwan

Bao-Shuh Paul Lin, National Chiao Tung University, Taiwan

Li-Ping Tung, National Chiao Tung University, Taiwan

Sinh Do, National Chiao-Tung University, Taiwan



4:00 p.m. -6:30 p.m.

Room:Amundsen

TS1 - QoS, Reliability & Security

Session Chair: Stere Preda,Ericsson Research, Canada

Domain Federation via MPLS and SDN for Dynamic, Real-time End-to-end QoS Support 177

Sidhant Hasija, Waterford Institute of Tecgnology, Ireland

Rashid Mijumbi, Nokia, Ireland

Steven Davy, Telecommunications Software and Systems Group, Waterford Institute of Technology, Ireland
Alan Davy, Waterford Institute of Technology, Ireland

Brendan Jennings, TSSG, Waterford Institute of Technology, Ireland

Keith Griffin, Cisco, Ireland

QualitySDN:Improving Video Quality using MPTCP and Segment Routing in SDN/NFV 182
Alcardo Alex Barakabitze, University of Plymouth, Great Britain

Is-Haka Mkwawa, Plymouth University, Great Britain

Lingfen Sun, University of Plymouth, UK, Great Britain

Emmanuel Ifeachor, Plymouth University, Great Britain

One-to-many file transfer using multipath-multicast with gossiping 187
Kenji Heira, Kyushu Institute of Technology, Japan

Kyohei Ogawa, Kyushu Institute of Technology, Japan

Masato Tsuru, Kyushu Institute of Technology, Japan

Anomaly Detection using Resource Behaviour Analysis for Autoscaling systems 192
Rajsimman Ravichandiran, Student, -- Select Country --

Hadi Bannazadeh, University of Toronto, Canada

Alberto Leon-Garcia, University of Toronto, Canada

NFV-compliant Traffic Monitoring and Anomaly Detection based on Dispersed Vantage Points in Shared
Network Infrastructures 197

Adam Pavlidis, National Technical University of Athens, Greece

Giannis Sotiropoulos, NTUA, Greece

Kostas Giotis, National Technical University of Athens, Greece

Dimitris Kalogeras, National Technical University of Athens, Greece

Vasilis Maglaris, National Technical University of Athens, Greece

Deep Recurrent Neural Network for Intrusion Detection in SDN-based Networks 202
Anh Tuan Tang, University of Leeds, Great Britain

Lotfi Mhamdi, The University of Leeds, Great Britain

Des McLernon, The University of Leeds, Great Britain

Syed Ali Raza Zaidi, The University of Leeds, Great Britain

Mounir Ghogho, The University of Leeds, International University of Rabat, Great Britain

SDN-based Attack Detection in Wireless Local Area Networks 207
Radoslaw Cwalinski, Brandenburg Univerity of Technology Cottbus, Germany
Hartmut Konig, Brandenburg University of Technology Cottbus-Senftenberg, Germany

Stateful Distributed Firewall as a Service in SDN 212
Ali Zeineddine, American University of Beirut, Lebanon
Wassim El-Hajj, American University of Beirut, Lebanon



4:00 p.m. - 6:30 p.m.

Room:Cartier

TS2 - Network Slicing & Edge Computing

Session Chair: Alex Galis,University College London, UK

A reference architecture for network slicing 217

Slawomir Kuklinski, Orange Polska and Warsaw University of Technology, Warsaw, Poland
Lechostaw Tomaszewski, Orange Polska, Poland

Marius Julian Corici, Fokus Fraunhofer, Germany

Adlen Ksentini, Eurecom, France

Eleonora Cau, Fraunhofer FOKUS Institute, Germany

Pantelis A. Frangoudis, EURECOM, France

Tomasz Osinski, Orange Polska, Poland

EdgeChain: Blockchain-based Multi-vendor Mobile Edge Application Placement 222
He Zhu, Carleton University, Canada

Changcheng Huang, Carleton University, Canada

Jiayu Zhou, Michigan State University, -- Select Country --

Assessing Lightweight Virtualization for Security-as-a-Service at the Network Edge [Paper Withdrawn] N/A
Abderrahmane Boudi, Ecole nationale Supérieure d'Informatique, Algeria

Ivan Farris, Aalto University, Finland

Miloud Bagaa, Aalto, Finland

Tarik Taleb, Aalto University, Finland

Yacine Khettab, Aalto University, Finland

LEGION : Lightweight and Distributed Mobility Management for MSDN based Large-scale WiFi 232
Pragati Shrivastava, /IT Hyderabad, India
Kotaro Kataoka, Indian Institute of Technology Hyderabad, India

A5G platform for Unmanned Aerial Monitoring in Rural Areas: Design and Performance Issues 237
Giuseppe Faraci, Universita di Catania, -- Select Country --

Angelo Raciti, University of Catania, Italy

Santi Rizzo, University of Catania, Italy

Giovanni Schembra, University of Catania, Italy

On-Demand Network Slicing using SDN/NFV-enabled Satellite Ground Segment Systems 242
Toufik Ahmed, University of Bordeaux / Bordeaux INP, France

Abdelhamid Alleg, Bordeaux University, France

Ramon Ferrus, UPC, Spain

Roberto Riggio, FBK CREATE-NET, Italy

A Decomposition-based Architecture for Distributed Stochastic Cyber-Foraging of Multiple Edge Functions 247
Flavio Esposito, Saint Louis University, USA

Federica Paganelli, CNIT, Italy

Romano Fantacci, University of Florence, Italy



4:00 p.m. -6:30 p.m.

Room:Amundsen

TS3 - Programmability & SDN Control

Session Chair: Eduardo Jacob,University of the Basque Country, Spain

Semantic-Based Global Network View Construction in Software Defined Networks with Multiple Controllers 252
Wassim Sellil Atoui, Orange Labs, France

Imen Grida ben yahia, Orange labs, France

Walid Gaaloul, Télécom SudParis, France

LODGE: LOcal Decisions on Global statEs in programmable data planes. 257
German Sviridov, Politecnico di Torino, Italy

Paolo Giaccone, Politecnico di Torino, Italy

Marco Bonola, University of Rome Tor Vergata, Italy

Andrea Bianco, Politecnico di Torino, Italy

Angelo Tulumello, CNIT - University of Rome Tor Vergata, Italy

Giuseppe Bianchi, University of Roma Tor Vergata, Italy

Comprehensive Prediction Models of Control Traffic for SDN Controllers 262
Bong-yeol Yu, Korea University, Republic of Korea

Gyeongsik Yang, Korea University, Republic of Korea

Chuck Yoo, Korea University, Republic of Korea

A Network Coding Approach for In-Band Control Traffic Dissemination for Software Defined Networks 267
Fayaz Akhtar, Waterford Institute of Technology, Ireland

Mubashir Rehmani, Waterford Institute of Technology, Ireland

Alan Davy, Waterford Institute of Technology, Ireland

ONOS Intent Monitor and Reroute service: enabling plug and play routing logic 272
Davide Sanvito, Politecnico di Milano, Italy

Daniele Moro, Politecnico di Milano, Italy

Mattia Gulli, Politecnico di Milano, Italy

Ilario Filippini, Politecnico di Milano, Italy

Antonio Capone, Politecnico di Milano, Italy

Andrea Campanella, Open Networking Foundation, USA

Fault Tolerance Comparison of ONOS and OpenDaylight SDN Controllers 277
Jose Manuel Sanchez Vilchez, Orange Labs, France
David Espinel Sarmiento, Orange Labs Networks, France, France

Efficient Multicore Scaling in Software Packet Forwarding Engines 283
Hirochika Asai, Preferred Networks, Inc., Japan



4:00 p.m. - 6:30 p.m.

Room:Cartier

TS4 - Service Function Chaining & Network Function Placement
Session Chair: Abdelkader Lahmadi,University of Lorraine, France

Considerations for a Successful Network Service Chain Deployment 288
Aris Leivadeas, Carleton University, Canada

Matthias Falkner, Cisco Systems, Canada

loannis Lambadaris, Carleton University, Canada

George Kesidis, Pennsylvania State University, USA

Chung-Horng Lung, Carleton University, Canada

Mohamed Ibnkahla, Carleton University, Canada

SET: a Simple and Effective Technique to improve cost efficiency of VNF Placement and Chaining Algorithms for
Network Service Provisioning 293

Shohreh Ahvar, Institut Télécom SudParis, France

Mohammad Mehdi Mirzaei, University of Tehran, Iran

Jérémie Leguay, Huaweli, France Research Center, France

Ehsan Ahvar, Telecom sudparis, France

Ahmed Mohamed Medhat, Technical University of Berlin, Germany

Noél Crespi, Telecom Sud Paris, France

Roch Glitho, Concordia University, Canada

LARAC-SN and Mole in the Hole: Enabling Routing through Service Function Chains 298
Amaury Van Bemten, Technical University of Munich, Germany

Jochen W. Guck, Technical University of Munich, Germany

Petra Vizarreta, Technical University of Munich, Germany

Carmen Mas Machuca, Technische Universitét Miinchen (TUM), Germany

Wolfgang Kellerer, Technical University of Munich (TUM), Germany

Optimized Service Chain Mapping and reduced flow processing with Application-Awareness 303
Deepak Nadig, University of Nebraska-Lincoln, USA
Byrav Ramamurthy, University of Nebraska-Lincoln, USA

Virtual-Mobile-Core Placement for Metro Network 308
Abhishek Gupta, University of California, Davis, USA
Massimo Tornatore, Politecnico di Milano, Italy

Brigitte Jaumard, Concordia University, Canada
Biswanath Mukherjee, University of California, Davis, USA

PCPV: Pattern-based Cost-efficient Proactive VNFPlacement and Chaining for Value-Added Servicesin Content
Delivery Networks 313

Shohreh Ahvar, Institut Télécom SudParis, France

Jagruti Sahoo, Department of Mathematics and Computer Science, South Carolina State University, USA

Ehsan Ahvar, Telecom SudParis, France

Mouhamad Dieye, Université du Québec A Montréal, Canada

Roch Glitho, Concordia University, Canada

Halima Elbiaze, UQAM, Canada

Noel Crespi, Institut Mines-Telecom, France

Generating Resource and Performance Models for Service Function Chains: The Video Streaming Case 318
Sevil Draxler, Paderborn University, Germany

Manuel Peuster, University of Paderborn, Germany

Marvin Illian, Paderborn University, Germany

Holger Karl, University of Paderborn, Germany



Demos

Tuesday, June 26, 2018

10:00 a.m. - 10:30 a.m. and 15:30 p.m. - 16:00 p.m.
Room: Champlain

DS1

A Prototype for Dynamic Provisioning of QoS-oriented Virtualized Network Functions in the Internet of Things 323
Clovis Anicet Ouedraogo, LAAS-CNRS

Service Specific Management and Orchestration for a Content Delivery Network 326
Thomas Soenen, UGENT - imec, Belgium

Wouter Tavernier, Ghent University - imec, Belgium

George K. Xilouris, N.C.S.R Demokritos, Greece

Stavros Kolometsos, NSCR Demokritos, Greece

Felipe Vicens, ATOS, Spain

Einar Meyerson Uriarte, i2CAT Foundation Barcelona - Spain, Spain

Muhammad- Shuaib Siddiqui, i2CAT, Spain

Dynamic Security Orchestration for CDN Edge-Servers 329
Elaheh Jalalpour, University of Waterloo, Canada

Milad Ghaznavi, University of Waterloo, Canada

Daniel Migault, Ericsson, Canada

stere preda, Ericsson, -- Select Country --

Makan Pourzandi, Ericsson Research, Canada

Raouf Boutaba, University of Waterloo, Canada

Wednesday, June 27,2018

10:00 a.m. - 11:00 a.m. and 15:30 p.m. - 16:00 p.m.
Room: Champlain

DS2

Enabling external routing logic in ONOS with Intent Monitor and Reroute service 332
Davide Sanvito, Politecnico di Milano, Italy

Daniele Moro, Politecnico di Milano, Italy

Mattia Gulli, Politecnico di Milano, Italy

Ilario Filippini, Politecnico di Milano, Italy

Antonio Capone, Politecnico di Milano, Italy

Andrea Campanella, Open Networking Foundation, USA

Containernet 2.0: A Rapid Prototyping Platform for Hybrid Service Function Chains 335
Manuel Peuster, University of Paderborn, Germany

Johannes Kampmeyer, Paderborn University, Germany

Holger Karl, University of Paderborn, Germany



5G Edge Resource Federation: Dynamic and Cross-domain Network Slice Deployment 338
Amina Boubendir, Orange Labs / Télécom ParisTech, France

Fabrice Guillemin, Orange Labs, France

Frédéric Faucheux, Nokia Bell Labs, France

Barbara Orlandi, Nokia Bell Labs, France

Jean-Luc Lafragette, Nokia Bell Labs, France

Christophe Le Toquin, Orange Labs, France

Sylvaine Kerboeuf, Nokia Bell Labs, France

Marie-Line Alberi Morel, Nokia Paris Saclay, France

Demonstration of a framework for enabling security services collaboration across multiple domains 341
Thiago R.M. Almeida, Universidade de SGo Paulo, Brazil

Bruno Medeiros de Barros, Ecole Normale Superieure, France

Ewerton Rodrigues Andrade, Federal Institute of Rondonia (IFRO), Brazil

Marcos Antonio Simplicio Jr, Escola Politécnica - USP, Brazil

Daniel Migault, Ericsson, Canada

Makan Pourzandi, Ericsson Research, Canada

Thursday, June 28,2018

10:00 a.m. - 10:30 a.m. and 15:30p.m. - 16:00p.m.
Room: Champlain

DS3

Pishahang: Joint Orchestration of Network Function Chains and Distributed Cloud Applications 344
Hadi Razzaghi Kouchaksaraei, Paderborn University, Germany

Tobias Dierich, Paderborn University, Germany

Holger Karl, University of Paderborn, Germany

An Integrated Control of IP and Optical Network for Multi-grade Virtualized Networks 347
Takuya Tojo, NTT, Japan

Shingo Okada, NTT, Japan

Yoshiyuki Hirata, NTT, Japan

Seisho Yasukawa, Nippon Telegraph and Telephone Corporation, Japan



ADDITIONAL PAPERS

REGRESSION-BASED ANALYTICS FOR RESPONSE DYNAMICS OF SDN SOLUTIONS AND

COMPONENTS bbb h bbb b e oAb h £ o1 s e b e e R bt h £ e b e bbbt e b b e bbb et b e et e b s 350
N. Rao, Q. Liu, S. Sen, R. Kettimuthu, J. Boley, B. Settlemyer, H.-B. Chen, D. Katramatos
UTILIZING ATTACK ENUMERATIONS TO STUDY SDN/NFV VULNERABILITIES ..., 356

Q.-V. Dang, J. Francois

OQR: ON-DEMAND QOS ROUTING WITHOUT TRAFFIC ENGINEERING IN SOFTWARE

DEFINED NETWORKS ...ttt bttt b et b a1t b e R b e bt e b b e bt e R b e eb e e s b ekt e sb e e bt e s b ekt et e bt eseenbeanean 362
T. Kim, T. Nguyen-Duc

ACHIEVING RESILIENCE IN SDN-BASED SMART GRID: A MULTI-ARMED BANDIT

APPROACH .t b LR E R L E R bR bbbt et 366
M. Rehmani, F. Akhtar, A. Davy, B. Jennings
SIMULATION-DRIVEN DEVELOPMENT OF SELF-ADAPTIVE TRANSPORTATION SYSTEMS. ................. 372

M. Oplenskedal, P. Herrmann, J. Blech, A. Taherkordi
CONTROL AND MANAGEMENT OF A CONNECTED CAR USING SDN/NFV, FOG

COMPUTING AND YANG DATA MODELS ...ttt bbbt be s 378
R. Vilalta, S. Via, F. Mira, R. Casellas, R. Munoz, J. Alonso-Zarate, A. Kousaridas, M. Dillinger
A LAYER 2 TRAFFIC STEERING MECHANISM FOR NETWORK SLICING SCENARIOS...........cccocoiinnninne 384

J. Garay, J. Unzilla, E. Jacob, J. Matias
NETWORK SLICING FOR CRITICAL COMMUNICATIONS IN SHARED 5G

INFRASTRUCTURES - AN EMPIRICAL EVALUATION .....ooiiiiit ettt 393
F. Kurtz, C. Bektas, N. Dorsch, C. Wietfeld
TOWARDS 5G NETWORK SLICING FOR THE V2X ECOSYSTEM......oooiiiiiee et 400

C. Campolo, A. Molinaro, A. lera, R. Fontes, C. Rothenberg

NECOS PROJECT: TOWARDS LIGHTWEIGHT SLICING OF CLOUD FEDERATED

INFRASTRUGCTURES ... .ottt sttt b ettt b e b et e b e b e e bt et e e R e et e e bt e bt e b e e st e e bt e b et e e nb e e bt e besbeanbenbeanes 406
F. Silva, M. Lemos, A. Medeiros, A. Neto, R. Pasquini, D. Moura, C. Rothenberg, L. Mamatas, S. Correa, K.
Cardoso, C. Marcondes, A. Abelem, M. Nascimento, A. Galis, L. Contreras, J. Serrat, P. Papadimitriou

FEDERATION OF CROSS-DOMAIN EDGE RESOURCES: A BROKERING ARCHITECTURE

FOR NETWORK SLICING .....c.tti ittt ettt ettt et e st e e te e e sta e s st e aabe e be e e steessteenteeaseeeteeanseentaesnneesreeaneeanres 415
A. Boubendir, F. Guillemin, C. Toquin, M.-L. Alberi-Morel, F. Faucheux, S. Kerboeuf, J.-L. Lafragette, B. Orlandi

SLICING AND ALLOCATION OF TRANSFORMABLE RESOURCES FOR THE DEPLOYMENT

OF MULTIPLE VIRTUALIZED INFRASTRUCTURE MANAGERS (VIMS).....ccccoiiiiiiiiieiecieese e 424
L. Freitas, V. Braga, S. Correa, L. Mamatas, C. Rothenberg, S. Clayman, K. Cardoso

BALANCING DELAY AND COST IN VIRTUAL NETWORK FUNCTION PLACEMENT AND

(O 1N 1 N1 L USSR 433
A. Leivadeas, M. Falkner, I. Lambadaris, M. Ibnkahla, G. Kesidis

A CLUSTERING-BASED CONSISTENCY ADAPTATION STRATEGY FOR DISTRIBUTED SDN

CONTROLLERS. ...ttt ettt et e et e et e e et e e teeast e e be e e s ee e st e enbe e seeesteeasseenteeaneeeseesneeenteenrnaenaenns 441
M. Aslan, A. Matrawy

DESIGN OF A UAV-BASED VIDEOSURVEILLANCE SYSTEM WITH TACTILE INTERNET

CONSTRAINTS IN ASG ECOSYSTEM ...ttt et e e e e e bt e e e et e e e et e e e bee e e aaaaa e 449
C. Grasso, G. Schembra
SCALABLE VIDEO TRANSMISSION IN SOFTWARE DEFINED WIRELESS MESH NETWORK ................. 456

C. Yu, Z. Yang, X. Chen, J. Yang
QUALITY OF SERVICE ASSESSMENT OF LIVE VIDEO STREAMING WITH A REMOTE-

CONTROLLED DRONE..... ottt ittt ettt ettt e e e e e ettt e e st e e e e tb e e e e tb e e e sabeeeaabaaeeeebbeeesabaeeaabeaeeeiabeeesnbeeesareaeeas 462
F. Loh, F. Wamser, T.Hoffeld, P. Tran-Gia
THE TACTILE INTERNET FOR THE FLIGHT CONTROL OF UAV FLOCKS........ccoceiite v 470

F. D'urso, C. Grasso, C. Santoro, F. Santoro, G. Schembra
MODELING AND PERFORMANCE ANALYSIS FOR SERVICE FUNCTION CHAINING IN THE

SDN/NFV ARCHITECTURE ..ottt bbb et h bbb bbbt e bt bt bbbt et 476
Q. Duan

PRICE AND PERFORMANCE OF CLOUD-HOSTED VIRTUAL NETWORK FUNCTIONS:

ANALYSIS AND FUTURE CHALLENGES. ...ttt ettt st sbe et en 482

N. Ghrada, M. Zhani, Y. Elkhatib



DEMYSTIFYING FAILURE RECOVERY FOR SOFTWARE-DEFINED WIRELESS MESH

LI L A T 4 T RSB 488
M. Tanha, D. Sajjadi, J. Pan
THE IMPACT OF SOFTWARE-BASED VIRTUAL NETWORK IN THE PUBLIC CLOUD........ccceecvevviiieenen 494

C. Lee, K. Asano, T. Ishihara

SOFTWARE MODULE-BASED 10G OPTICAL LINE TERMINAL FOR ENHANCING

FLEXIBILITY OF ACCESS NETWORKS ... oottt ettt s e e ettt e e e bt e e e s bt e e e e sta e e e abeeeeaabaaeanes 500
K. Nishimoto, Y. Koyasako, T. Yamada, J.-1. Kani, A. Otaka

ANALYSIS OF DEPLOYMENT OPTIONS FOR SDN-BASED INFORMATION CENTRIC

NETWORKING ...ttt ettt e et e e e ettt e e e tte e e aabee e e abeeeeeateeesabeeeabseeeassteeesabeseaasbaeeassreeesabeeeanbaaeanes 506
R. Bauer, M. Zitterbart

A PARSIMONIOUS MONITORING APPROACH FOR LINK BANDWIDTH ESTIMATION

WITHIN SDN-BASED NETWORKS ... .ottt ettt bbbttt bt 512
E.-F. Bonfoh, S. Madjiah, C. Chassot

EXTERN OBJECTS IN P4: AN ROHC HEADER COMPRESSION SCHEME CASE STUDY .....c.cccviiiiiiiiien, 517
J. Silva, F.-R. Boyer, L.-O. Chiquette, J. Langlois

SDN NODE SELECTION FOR INTER-AS TE ...ttt 523

K. Kadiyala, J. Cobb
Author Index





