2023 IEEE 31st International
Conference on Network Protocols
(ICNP 2023)

Reykjavik, Iceland
10-13 October 2023

’@ I E E E |IEEE Catalog Number: CFP23065-POD
° ISBN: 979-8-3503-0323-0



Copyright © 2023 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. 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: CFP23065-POD
ISBN (Print-On-Demand): 979-8-3503-0323-0
ISBN (Online): 979-8-3503-0322-3
ISSN: 1092-1648

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

.com



TABLE OF CONTENTS

Correctness of EIGRP Generalized for Arbitrary Routing Metrics and Policies...........ccovvveiiniiniiinniec e, 1
Jodo Luis Sobrinho, Ricardo Pestana Santos

In-Forest: Distributed In-Network Classification with Ensemble Models ...........cccovvviininiiiniiienesie e 12
Jiaye Lin, Qing Li, Guorui Xie, Yong Jiang, Zhenhui Yuan, Changlin Jiang, Yuan Yang

Enabling Load Balancing for Lossless DataCeNters ...........cccueieiiieiieiiniiniesie et sre e 24
Jinbin Hu, Chaoliang Zeng, Zilong Wang, Junxue Zhang, Kun Guo, Hong Xu, Jiawei Huang,
Kai Chen

SAFE: Secure and Flexible Encryption for Dynamic Team Communications in Disaster
IMANAGEIMIENIL ...t e e b bbb R R e bbb 35
Hongmiao Yu, Jiachen Chen, K. K. Ramakrishnan

Towards Fine-Grained and Practical Flow Control for Datacenter NetWOrks ............oocvvvieiieeiiiiiiiieeeeeeeniinnnnns. 47
Wenxue Li, Chaoliang Zeng, Jinbin Hu, Kai Chen

ART: Adaptive Retransmission for Wide-Area Loss Recovery in the Wild ..........cccocooiniiiiiiiniiiciis 58
Tong Li, Wei Liu, Xinyu Ma, Shuaipeng Zhu, Jingkun Cao, Senzhen Liu, Taotao Zhang,
Yinfeng Zhu, Bo Wu, Ke Xu

Bucket-Level Elastic Cuckoo Filter Based on Consistent Hashing with High Memory Efficiency................... 69
Guannan Pan, Yongchao Zhang, Qingjun Xiao

Hi’LoRa: Exploring Highly Dimensional and Highly Accurate Features to Push LoRaWAN
Concurrency Limits with Low Implementation CoSt.........ccooviiiiiiiiiiiiiii i 80
Weiwei Chen, Shuai Wang, Tian He, Xianjin Xia, Shuai Wang

Dryad: Deploying Adaptive Trees on Programmable Switches for Networking Classification ...............c......... 91
Guorui Xie, Qing Li, Jiaye Lin, Gianni Antichi, Dan Zhao, Zhenhui Yuan, Ruoyu Li, Yong
Jiang

Bifrost: Extending RoCE for Long Distance Inter-DC Links..........cccccoviiiininiiiniiiseeeee 102

Peiwen Yu, Feiyang Xue, Chen Tian, Xiaoliang Wang, Yanqing Chen, Tao Wu, Lei Han, Zifa
Han, Bingquan Wang, Xiangyu Gong, Wanchun Dou, Guihai Chen

A Cross-Chain Payment Channel NetWOTK .........ccccuviiiiiiiiieiisieeee s 114
Xiaoxue Zhang, Chen Qian

Efficient Attack Detection with Multi-Latency Neural Models on Heterogeneous Network Devices.............. 125
Guorui Xie, Qing Li, Haolin Yan, Dan Zhao, Gianni Antichi, Yong Jiang

CWnd-Loan - A New Approach to Improve Live Video Performance in RTT-Spiking Networks................... 137
Lingfeng Guo, Yan Liu, Jack Lee Yiu-Bun, Fuyu Wang, Changkui Ouyang, Cheng Luo,
Wenzheng Yang, Shengtong Zhu, Kui Tan

MIME: Fast and Accurate Flow Information Compression for Multi-Spread Estimation ............ccc.cccveeenenen. 149
Hanwen Zhang, He Huang, Yu-E Sun, Zhaojie Wang

SLoRa: A Systematic Framework for Synergic Interference Resilience in LPWAN .........ccccoooiiiiiiiiiiinnnns 160
Qiling Xu, Kai Sun, Shuai Wang, Pengpeng Chen, Zhimeng Yin



PA-ATP: Progress-Aware Transmission Protocol for In-Network Aggregation ............c.ccovvveivniiniiinnncnnn 171
Zhaoyi Li, Jiawei Huang, Tao Zhang, Shengwen Zhou, Qile Wang, Yijun Li, Jingling Liu,
Wanchun Jiang, Jianxin Wang

FASTeller: A Hardware Partial Aggregator for Accurate Flow Counting in Cloud Networks ..........ccccccevuennee. 182
Tong Yun, Yinxin Kuang, Zhuang Ling, Haoyu Song, Peilong Wang, Chuwen Zhang, Mao
Miao, Zhaogeng Li, Donghua Huang, Bin Liu

Roracle: Enabling Lookahead Routing for Scalable Traffic Engineering with Supervised Learning .............. 194
Minghao Ye, Junjie Zhang, Zehua Guo, H. Jonathan Chao

Formal Analysis 0f IBC PIOtOCOL .........oouiiiiiiiiiicieice e 205
Qiuyang Wei, Xufeng Zhao, Xue-Yang Zhu, Wenhui Zhang

SD-INT: Towards Lightweight Network-Wide Passive INT in the Self-Driving Way...........cccccevviiiinininnnns 216
Ruihao Wang, Yunsenxiao Lin, Andong Chen, Yangyang Wang, Mingwei Xu, Pingping Chen,
Bowen Liu, Yongfeng Ni, Shaowen Zheng, Kehan Yao

Solving Distributed ACL Policies Under Complex Constraints with Graph Neural Networks............c.ccoeeeiee 228
Xingjian Liao, Haifeng Sun, Jingyu Wang, Qi Qi, Zirui Zhuang, Jianxin Liao, Guang Yang

SyncCast: Real-Time Self-Adaptive and Fault-Tolerant All-to-All Data-Sharing in IoT.........cccccceoiiiniinnns 240
Jagnyashini Debadarshini, Sudipta Saha

Network Specification Mining with High Fidelity and Scalability ...........cccccoviiiiniiniiiic 251
Ning Kang, Peng Zhang, Hao Li, Sisi Wen, Chaoyang Ji, Yongqiang Yang

Disco: A Framework for Dynamic Selection of Multipath Congestion Control Algorithms.............cccocvennennee. 262
Furong Yang, Zhenyu Li, Jianer Zhou, Xinyi Zhang, Qinghua Wu, Giovanni Pau, Gaogang
Xie

DFH: Improving the Reliability of LR-FHSS Via Dynamic Frequency HOpping.........c.ccoovevvviienincnnncnnn 274

Fanhao Zhang, Fu Yu, Xiaolong Zheng, Liang Liu, Huadong Ma

PA-Sketch: A Fast and Accurate Sketch for Differentiated Flow EStimation ..........ccccccovvvvvvieieeeiiiiivieee s 286
Sitan Li, Jiawei Huang, Wenlu Zhang, Jing Shao

LoSense: Integrated Long-Range Sensing and Communication with LoRa Signals.............cccooivirininnennn. 297
Zhipeng Song, Shuai Tong, Jiliang Wang

Preemptive Switch Memory Usage to Accelerate Training Jobs with Shared In-Network
PN o2 (S 2218 (o) WO PR TR PP PSR 308
Hao Wang, Yuxuan Qin, Chonlam Lao, Yanfang Le, Wenfei Wu, Kai Chen

mBBR - Improving BBR Performance Over Rate-Limited Mobile Networks...........ccccovvviniiininniicnincnn 320
Shengtong Zhu, Yan Liu, Lingfeng Guo, Rudolf K. H. Ngan, Jack Y. B. Lee

Beyond the Ring: Quantized Heterogeneous Consistent Hashing............ccocvvviieiciiiiiiininicceee e 331
Yoav Levi, Isaac Keslassy

AWEsome-Cache: Dependency-Free Rule-Caching for Arbitrary Wildcard Patterns in TCAM ............c.c...... 343
Zeyu Luan, Qing Li, Zutao Zhang, Yong Jiang, Meng Chen, Yu Wang, Kejun Li

A System Architecture for Battery-Free IoT NetWorks .........ccccoviiiiiiiiiiiiicse e 355
Dayrene Frometa Fonseca, Borja Genoves Guzman, Domenico Giustiniano, Joerg Widmer



FlowBot: A Learning-Based Co-bottleneck Flow Detector for Video Servers...........cocuvvviriiiiniinininnicnnn 366
Jinhui Song, Bo-Rong Chen, Bowen Song, Anyu Ying, Yih-Chun Hu

MC-RDMA: Improving Replication Performance of RDMA-based Distributed Systems with

Reliable MUILICAST SUPPOTT ...c.viviieieiieiiteite sttt ne bbbt e e nn e nennean s 378
Chengyuan Huang, Yixiao Gao, Wei Chen, Duoxing Li, Yibo Xiao, Ruyi Zhang, Chen Tian,
Xiaoliang Wang, Wanchun Dou, Guihai Chen, Yi Wang, Fu Xiao

Demo: A Digital Twin of the 5G Radio Access Network for Anomaly Detection Functionality ..................... 389
Peizheng Li, Adnan Aijaz, Tim Farnham, Sajida Gufiran, Sita Chintalapati

Poster: Fairness Improvement Method Using ECNs with Different Congestion Control Algorithms
WIhIN QUIC ... bbbttt b e ekt e bt e ekt b s e e bt e b e s e e b e bt nb e bt e b e st e bt e b e st e b e ebenrereabe e 391
Nobuhiro Uchida, Daiki Nobayashi, Dirceu Cavendish, Takeshi ITkenaga

[DEMO] ABE to the Rescue: Efficient Encrypted Communications for Disaster Management...................... 393
Hongmiao Yu, Jiachen Chen, K. K. Ramakrishnan

Poster: Maximal Rate Entanglement Swapping Schedules for Routing in the Quantum Internet.................... 395
Seweryn Dynerowicz

Poster: Measuring Adoption of SPF, DMARC, and CAA DNS Records with Nonfederal
Governments in the UNILEd STAtES ........uueeiiiiriiiiiiee e esir e see e e e e s s e e e st e e e sre e e e srneeeeasbeeeennnaeeesrnnees 397
Alexander Gebhard, Debbie Perouli

Demo: Integration of Marketplace for the 5G Open RAN ECOSYSteM .......cccvvvviiiiriiniiiiineiieeeee e 399
Tim Farnham, Sajida Gufran, Peizheng Li, Adnan Aijaz

Poster: NegotiaToR: A Simple On-Demand Reconfigurable Data Center Network...........ccccovvivviiiiecnennennnn, 401
Cong Liang, Xiangli Song, Jing Cheng, Mowei Wang, Yashe Liu, Zhenhua Liu, Liang Zhang,
Yong Cui

Poster: mmBox: mmWave Bounding Box for Vehicle and Pedestrian Detection Under Outdoor
ENIVITOMITIENE ...ttt bt b et a bt eh e e b e b e ke e bt et e e ae e eh e e bt e bt en b e e st e nbeesbeesbeenbeannas 403
Zhuangzhuang Gu, Hem Regmi, Sanjib Sur

Demo: BuildTwin: Towards Real-Time High-Fidelity Digital Twin for Smart Building Management ........... 405
Zhizhao Liang, Yichao Jin, Jagdeep Singh, Aftab Khan

Poster: Traffic Scheduler for Cloud VR Applications in Edge Networks.........c.ccccceviiinininiiiiiiciien 407
Wanghong Yang, Wenji Du, Baosen Zhao, Yongmao Ren, Xu Zhou, Xiaoming Fu

Demo: General Purpose Overlay Network Using Sidecar Model in Presence of Intermittent Links
WL IMIOMIEOTITIZ ... 1t h bbbt e bbbt bbb ettt R e bt bt e s e e e nnenn b 409
John Dehart, Jyoti Parwartikar, Behrooz Farkiani, Patrick Crowley

Poster: Predictive Collision Avoidance Considering Trade-Off Between Distance and Signal Power.............. 411
Jiseoup Lim, Haegeon Jeong, Kyungtae Kang

Poster: Measurement on Lightning Network Performance ............cccoovvviiiiiiiiicii e 413
Xiaoxue Zhang, Sammy Tesfai, Fei Fang, Chen Qian

POSTER: Multipath Transport for Video Streams in Heterogeneous Wireless Environments..............cccc.c..... 415
Ana Aguiar, Afonso Azevedo, Bernardo Carrilho

Poster: Verifiable Blockchain-Based Decentralized Learning...........cccooeverirenieiieninenesesesieeeseese s 417
Xiaoxue Zhang, Yifan Hua, Chen Qian



Poster: Access Control Method with Privacy Preservation in NDN........c.ccocviiiiiiiiniiiieeen 419
Yuma Fukagawa, Noriaki Kamivama

Is Performance of Object Storage Predictable for Serverless /O Workloads? a Comparative Study .............. 421
German T. Eizaguirre, Marc Sanchez-Artigas

Augmented Reality Integration for Real-Time Security and Maintenance in loT-Enabled Smart

L 501 010 TP 427
Khalil Chakal, Mikko Korkiakoski, Hassan Mehmood, Theodoros Anagnostopoulos, Paula
Alavesa, Panos Kostakos

Architecture for Confidential Digital Asset Transfer on Blockchain Through Obfuscation...............ccocevvenee. 433
Alan Barnett, Matthew Keating, Sean Ahearne

Hardware-Accelerated FaaS for the Edge-Cloud Continuum ...........ccccceiiiiiiiiiiniii e 439
Anastasios Nanos, Aristotelis Kretsis, Charalampos Mainas, George Ntouskos, Aggelos
Ferikoglou, Dimitrios Danopoulos, Argyris Kokkinis, Dimosthenis Masouros, Kostas Siozios,
Polyzois Soumplis, Panagiotis Kokkinos, Juan Jose Vegas Olmos, Emmanouel Varvarigos

An RL-Based Model for Optimized Kubernetes Scheduling ............cccooiiiiiiiiiiiiiceee 445
John Rothman, Javad Chamanara

Performance and Energy Savings Trade-Off with Uncertainty-Aware Cloud Workload Forecasting.............. 451
Diego Carraro, Andrea Rossi, Andrea Visentin, Steven Prestwich, Kenneth N. Brown

The Nanoservices Framework: Co-Locating Microservices in the Cloud-Edge Continuum ...............ccoceveee. 457
Eric Caron, Raul Gracia-Tinedo

Towards Trust-Based Data Weighting in Machine Learning............cooovvninie, 463
Sean Og Murphy, Utz Roedig, Cormac J. Sreenan, Ahmed Khalid

An Al Factory Digital Twin Deployed Within a High Performance Edge Architecture...........c.ccccoevvenininnnne 469
Sean Ahearne, Ahmed Khalid, Martin Ron, Pavel Burget

Semantic Programming for Device-Edge-Cloud COntilUumm ...........ccveiiriiieineeneene e 475
Anh Le-Tuan, David Bowden, Danh Le-Phuoc

Lightweight Network-Based IoT Device Authentication in Cloud Services...........coooeviiiiiiiiiniciiiniccie, 481
Tomdas Silva, Jodo Casal, Ricardo Chaves

Topology-Aware Cognitive Self-Protection Framework for Automated Detection and Mitigation of

Security and Privacy Incidents in SG-I0T NEtWOIKS .......cccciiiiiiiiieiiiiis e 487
Pablo Benlloch-Caballero, Ignacio Sanchez-Navarro, Antonio Matencio-Escolar, Jose M.
Alcaraz Calero, Qi Wang

Cooperative Content Caching and Distribution for Satellite CDNS ........ccccviiiiiiiiiiiieiieieee e 493
Yuwen Chen, Xiao Ma, Ao Zhou, Shangguang Wang

Freshness-Aware Content Update for Earth Observation: Trading off Aol and Accuracy ..........ccccevvvcrvnnene. 499
Yuran Guo, Xiao Ma, Qibo Sun, Ao Zhou

Rate-Distortion-Perception Theory for Semantic COmMMmMUNICALION. ........cvviiiiiiiiiiiiie e 505
Jingxuan Chai, Yong Xiao, Guangming Shi, Walid Saad

User-Oriented Qualitative Communication for JPEG/MPEG Packet TransmiSsion ..........ccceceevververeniinsennenn. 511
Lijun Dong, Lin Han, Richard Li



Physical-Layer Semantic-Aware Network for Zero-Shot Wireless Sensing...........ccccovvvviinieiinieniinnienes 517
Huixiang Zhu, Yong Xiao, Yingyu Li, Guangming Shi, Walid Saad

Blockchain-Based Edge-assisted Knowledge Base Management for Semantic Communication in
REIMOLE DITVINE 1.ttt et r bbbt e e ne e bbbt e e nn e nenn e en s 523
Yangfei Lin, Celimuge Wu, Muhammad Lugman Fikri, Jiale Wu, Jie Li, Lei Zhong, Yusheng Ji

Evolution to 6G for Satellite NTN Integration: from Networking Perspective..........c.ccoovviviiiniiniinnnninn 529
Lin Han, Lijun Dong, Alvaro Retana, Richard Li, Shangguang Wang, Tianji Jiang

Energy and Time-Aware Inference Offloading for DNN-based Applications in LEO Satellites...................... 535
Yijie Chen, Qiyang Zhang, Yiran Zhang, Xiao Ma, Ao Zhou

Research on Secure Access in Converged Satellite and Terrestrial Networks.........ccooviiniiiiiiiiii, 541
Meiling Chen, Sixu Guo, Xiaoting Huang, Li Su, Haitao Du

Task-Oriented Communication with Reliability-Driven Retransmission Request ...........coovvveeienincnennne, 547
Ziheng Ding, Qiangian Yang, Zhaoyang Zhang

Author Index





