2019 IFIP Networking Conference
(IFIP Networking 2019)

Warsaw, Poland
20-22 May 2019

‘O IE E E IEEE Catalog Number:  CFP19IFI-POD
’ ISBN: 978-1-7281-3671-4



Copyright © 2019, International Federation for Information Processing (IFIP)
All Rights Reserved

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP19IFI-POD
ISBN (Print-On-Demand): 978-1-7281-3671-4
ISBN (Online): 978-3-903176-16-4

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

AMP: AN ADAPTIVE MULTIPATH TCP FOR DATA CENTER NETWORKS.......ccootiiiiiiininiie s 1
Morteza Kheirkhah ; Myungjin Lee

A BLACK-BOX METHOD FOR ACCELERATING MEASUREMENT ALGORITHMS WITH

ACCURACY GUARANTEES. ...ttt sttt st et e st e et e st e e teeamte e teeeseeesneeanteentenesteesnseenseeanees 10
Ran Ben Basat ; Gil Einziger ; Marcelo Caggiani Luizelli ; Erez Waisbard

A DISTRIBUTED ALGORITHM FOR THROUGHPUT OPTIMAL ROUTING IN OVERLAY

NETWORKS. ...ttt b bbbt e bt e b ekt e ke e bt eh e e o4t b e e b e e h e e b e e E e e m b e e b e e bt e b e e b e e bt et e eb e et e nbeenbesbeenbenbeenes 19
Anurag Rai ; Rahul Singh ; Eytan Modiano

A MATHEMATICAL MEASURE FOR FLEXIBILITY IN COMMUNICATION NETWORKS. .........ccooviiiiie, 28
Markus Kliigel ; Mu He ; Wolfgang Kellerer ; Péter Babarczi

ANALYTICAL STUDY OF LICENSE-ASSISTED ACCESS IN 5G NETWORKS........ccocciiiiieiieie e 37
Polina Kutsevol ; Vyacheslav Loginov ; Evgeny Khorov ; Andrey Lyakhov

ADVANCING USER QUALITY OF EXPERIENCE IN 360-DEGREE VIDEO STREAMING .......cccooeviniiiinnn 46

Sohee Park ; Arani Bhattacharya ; Zhibo Yang ; Mallesham Dasari ; Samir R. Das ; Dimitris Samaras

BRAIN: BLOCKCHAIN-BASED REVERSE AUCTION FOR INFRASTRUCTURE SUPPLY IN

VIRTUAL NETWORK FUNCTIONS-AS-A -SERVICE .......ocot ittt nne s 55
Muriel Figueredo Franco ; Eder John Scheid ; Lisandro Zambenedetti Granville ; Burkhard Stiller

BEAMSNIFF: ENABLING SEAMLESS COMMUNICATION UNDER MOBILITY AND

BLOCKAGE IN 60 GHZ NETWORKS. ... .ooitiiiiiiie ittt sttt sae e te e st e s be e sseeasteesbeeanbeesseeanteesseeanbeesseeenseens 64
Tianbo Gu ; Zhicheng Yang ; Debraj Basu ; Prasant Mohapatra

BALANCING PERFORMANCE CHARACTERISTICS OF HIERARCHICAL HEAVY HITTERS ...........ccoc..... 73
Hauke Heseding ; Johannes Gléckle ; Robert Bauer ; Martina Zitterbart

BEYOND SOCKET OPTIONS: MAKING THE LINUX TCP STACK TRULY EXTENSIBLE..........cccceevevvvenen. 82
Viet-Hoang Tran ; Olivier Bonaventure

COMPOSING 5G NETWORK SLICES BY CO-LOCATING VNFS IN PUSLICES......cccoviiiiniinitcie s 91
Matteo Pozza ; Akanksha Patel ; Ashwin Rao ; Hannu Flinck ; Sasu Tarkoma

DATA COLLECTION AND NODE COUNTING BY OPPORTUNISTIC COMMUNICATION.......ccccccvevvevrrne 100
Tong Li ; Sylvia T. Kouyoumdjieva ; Gunnar Karlsson ; Pan Hui

DEEPMPLS: FAST ANALYSIS OF MPLS CONFIGURATIONS USING DEEP LEARNING.........ccccoccvevvevnenee. 109
Fabien Geyer ; Stefan Schmid

DYNAMIC PROPERTY ENFORCEMENT IN PROGRAMMABLE DATA PLANES........ccccoooii vt 118

Miguel Neves ; Bradley Huffaker ; Kirill Levchenko ; Marinho Barcellos

EFFICIENT NON-SEGREGATED ROUTING FOR RECONFIGURABLE DEMAND-AWARE
NETWORKS. ...ttt bbbt h bbb b et h e bbb R e b e e bt e b e e bt bt et b et e bt eb bbb et et e bt 127
Thomas Fenz ; Klaus-Tycho Foerster ; Stefan Schmid ; Anais Villedieu

FULL DOWNLINK CHANNEL RECONSTRUCTION USING INCOMPLETE UPLINK

CHANNEL MEASUREMENTS IN MASSIVE MIMO NETWORKS ...ttt see e 136
Aleksei Fedorov ; Haibo Zhang ; Galina Sidorenko ; Bo Yang

FROM NETWORK TRAFFIC MEASUREMENTS TO QOE FOR INTERNET VIDEO .....c..cccceeviiieie e 145
Muhammad Jawad Khokhar ; Thibaut Ehlinger ; Chadi Barakat

INCENTIVES FOR STABLE MINING IN PAY PER LAST N SHARES POOLS ........cccccoiiiiiiiitsieie s 154
Yevhen Zolotavkin ; Julian Garcia

ICNLOWPAN - NAMED-DATA NETWORKING FOR LOW POWER IOT NETWORKS ......ccccovviieiieiieen 163
Cenk Glindogan ; Peter Kietzmann ; Thomas C. Schmidt ; Matthias Wéhlisch

LATENCY AND CONSISTENT FLOW MIGRATION: RELAX FOR LOSSLESS UPDATES........ccccocvvvvevienee. 172

Klaus-Tycho Foerster ; Laurent Vanbever ; Roger Wattenhofer
LEMONET; LOW ENERGY WIRELESS SENSOR NETWORK DESIGN FOR DATA CENTER

IMIONITORING. ...ttt ettt h e bt s e bt e s e e e bt e a b e sk e e b e e b e eR b e A bt e b e e b e eRb e eb e e st e bt e nb e s be e st e ke e ae e s b e et e e beanean 181
Chenhe Li ; Jun Li ; Mehdi Jarizadeh ; Ghada Badawy ; Rong Zheng

LET THERE BE CHAINING: HOW TO AUGMENT YOUR IGP TO CHAIN YOUR SERVICES............ccccceeeu. 190
Adrien Wion ; Mathieu Bouet ; Luigi lannone ; Vania Conan

ON POLYNOMIAL-TIME CONGESTION-FREE SOFTWARE-DEFINED NETWORK UPDATES................... 199

Saeed A. Amiri ; Szymon Dudycz ; Mahmoud Parham ; Stefan Schmid ; Sebastian Wiederrecht

ON THE IMPACT OF THE NETWORK HYPERVISOR ON VIRTUAL NETWORK

PERFORIMANNCE ... ettt b ettt b e e s b e bt a1 e e b e e R b e A b £ e h e e b e SR b e A b £ a8 e oAb e e Re e eb e e R e ekt e Rt e nbeese e et e eneenbenbeebeanean 208
Andreas Blenk ; Arsany Basta ; Wolfgang Kellerer ; Stefan Schmid



PRIVACY-PRESERVING MAX/MIN QUERY PROCESSING FOR WSN -AS-A -SERVICE ........ccccooiiinenne. 217
Hua Dai ; Yan Ji ; Fu Xiao ; Geng Yang ; Xun Yi ; Lei Chen

QUIC-FEC: BRINGING THE BENEFITS OF FORWARD ERASURE CORRECTION TO QUIC ........ccccueneene. 226
Francois Michel ; Quentin De Coninck ; Olivier Bonaventure

SPECTRUM MANAGEMENT IN ELASTIC OPTICAL NETWORKS: PERSPECTIVES OF

TOPOLOGY, TRAFFIC AND ROUTING ..ottt bbbttt ane e ane 235
Haitao Wu ; Fen Zhou ; Zuging Zhu ; Yaojun Chen

TCP BBR FOR ULTRA-LOW LATENCY NETWORKING: CHALLENGES, ANALYSIS, AND

SOLUTIONS .ttt ettt e e e s te e e te e seeesteeaseeeneeeaRee et e e aseeenseeasee e s e e ambeesseeaneeean e e enseenseeenseenneeenseenrnnennann 244
Rajeev Kumar ; Athanasios Koutsaftis ; Fraida Fund ; Gaurang Naik ; Pei Liu ; Yong Liu ; Shivendra Panwar
THE CURIOUS CASE OF PORT 0 .ooiiiiiiiiiiiestie sttt ettt e rte s tae e ste e sstaenteeasaeesseesnbaestasasseessseanseessaeesseesnseansessnees 253

Mark Luchs ; Christian Doerr

TRIPTYCH: MULTI-OBJECTIVE OPTIMISATION OF SERVICE DEPLOYMENT COSTS,

APPLICATION DELAY AND BANDWIDTH USAGE ........coiiiiiie ettt 262
Miguel Rocha ; Truong Khoa Phan ; Joao Reis ; David Griffin ; Miguel Rio

THE RISK OF SUCCESSIVE DISASTERS: A BLOW-BY-BLOW NETWORK VULNERABILITY

NN A I 20T 1 ST 271
Jorik Oostenbrink ; Fernando Kuipers
TOWARDS TILE BASED DISTRIBUTION SIMULATION IN IMMERSIVE VIDEO STREAMING.................. 280

Dongbiao He ; Cedric Westphal ; Jinlei Jiang ; Guangwen Yang ; J. J. Garcia-Luna-Aceves
Author Index





