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Dresden; Haibo Chen, Huawei Central Software Institute, Shanghai Jiao Tong University

Spoq: Scaling Machine-Checkable Systems Verification in Coq  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 851
Xupeng Li, Xuheng Li, Wei Qiang, Ronghui Gu, and Jason Nieh, Columbia University

Verifying vMVCC, a high-performance transaction library using multi-version concurrency control   .  .  .  .  .  .  .  .  .  .  . 871
Yun-Sheng Chang, MIT CSAIL; Ralf Jung, ETH Zurich; Upamanyu Sharma, MIT CSAIL; Joseph Tassarotti, New York 
University; M. Frans Kaashoek and Nickolai Zeldovich, MIT CSAIL

Automated Verification of Idempotence for Stateful Serverless Applications  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 887
Haoran Ding, Zhaoguo Wang, and Zhuohao Shen, Institute of Parallel and Distributed Systems, SEIEE, Shanghai Jiao Tong 
University; Rong Chen, Institute of Parallel and Distributed Systems, SEIEE, Shanghai Jiao Tong University; Shanghai AI 
Laboratory; Haibo Chen, Institute of Parallel and Distributed Systems, SEIEE, Shanghai Jiao Tong University

Sharding the State Machine: Automated Modular Reasoning for Complex Concurrent Systems   .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 911
Travis Hance and Yi Zhou, Carnegie Mellon University; Andrea Lattuada, VMware Research; Reto Achermann, 
University of British Columbia; Alex Conway, VMware Research; Ryan Stutsman, VMware Research and University of 
Utah; Gerd Zellweger, VMware Research; Chris Hawblitzel, Microsoft Research; Jon Howell, VMware Research;  
Bryan Parno, Carnegie Mellon University

Transfer Your Bits
Flor: An Open High Performance RDMA Framework Over Heterogeneous RNICs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 931
Qiang Li, Alibaba Group; Yixiao Gao and Xiaoliang Wang, Nanjing University; Haonan Qiu, Alibaba Group;  
Yanfang Le, AMD; Derui Liu, Alibaba Group; Qiao Xiang, Xiamen University; Fei Feng, Peng Zhang, Bo Li, Jianbo Dong, 
Lingbo Tang, Hongqiang Harry Liu, Shaozong Liu, Weijie Li, Rui Miao, Yaohui Wu, Zhiwu Wu, Chao Han, Lei Yan,  
Zheng Cao, and Zhongjie Wu, Alibaba Group; Chen Tian and Guihai Chen, Nanjing University; Dennis Cai, Jinbo Wu,  
Jiaji Zhu and Jiesheng Wu, Alibaba Group; Jiwu Shu, Xiamen University

ShRing: Networking with Shared Receive Rings .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 949
Boris Pismenny, Technion & NVIDIA; Adam Morrison, Tel Aviv University; Dan Tsafrir, Technion & VMware Research

ServiceRouter: Hyperscale and Minimal Cost Service Mesh at Meta   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 969
Harshit Saokar, Meta; Soteris Demetriou, Meta and Imperial College London; Nick Magerko, Max Kontorovich,  
Josh Kirstein, and Margot Leibold, Meta; Dimitrios Skarlatos, Meta and Carnegie Mellon University; Hitesh Khandelwal 
and Chunqiang Tang, Meta

Characterizing Off-path SmartNIC for Accelerating Distributed Systems  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 987
Xingda Wei and Rongxin Cheng, Institute of Parallel and Distributed Systems, SEIEE, Shanghai Jiao Tong University, 
and Shanghai AI Laboratory; Yuhan Yang, Institute of Parallel and Distributed Systems, SEIEE, Shanghai Jiao Tong 
University; Rong Chen, Institute of Parallel and Distributed Systems, SEIEE, Shanghai Jiao Tong University, and Shanghai 
AI Laboratory; Haibo Chen, Institute of Parallel and Distributed Systems, SEIEE, Shanghai Jiao Tong University

Ensō : A Streaming Interface for NIC-Application Communication   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1005
Hugo Sadok and Nirav Atre, Carnegie Mellon University; Zhipeng Zhao, Microsoft; Daniel S. Berger, Microsoft Research 
and University of Washington; James C. Hoe, Carnegie Mellon University; Aurojit Panda, New York University;  
Justine Sherry, Carnegie Mellon University; Ren Wang, Intel




