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Monday, July 7
Cloud Computing: Speed, Scale, and Serverless
Fast ACS: Low-Latency File-Based Ordered Message Delivery at Scale  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Sushant Kumar Gupta, Anil Raghunath Iyer, Chang Yu, Neel Bagora, Olivier Pomerleau, Vivek Kumar, and 
Prunthaban Kanthakumar, Google LLC

Poby: SmartNIC-accelerated Image Provisioning for Coldstart in Clouds  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Zihao Chang and Jiaqi Zhu, SKLP, Institute of Computing Technology, CAS; University of Chinese Academy of Sciences; 
Haifeng Sun, Peking University; Yunlong Xie, Kan Shi, Ninghui Sun, Yungang Bao, and Sa Wang, SKLP, Institute of 
Computing Technology, CAS; University of Chinese Academy of Sciences

Burst Computing: Quick, Sudden, Massively Parallel Processing on Serverless Resources  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Daniel Barcelona-Pons, Universitat Rovira i Virgili and Barcelona Supercomputing Center; Aitor Arjona, 
Pedro García-López, Enrique Molina-Giménez, and Stepan Klymonchuk, Universitat Rovira i Virgili

DeepServe: Serverless Large Language Model Serving at Scale  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Junhao Hu, Peking University and Key Lab of HCST (PKU), MOE; Jiang Xu, Zhixia Liu, Yulong He, Yuetao Chen, 
Hao Xu, Jiang Liu, Jie Meng, Baoquan Zhang, Shining Wan, Gengyuan Dan, Zhiyu Dong, Zhihao Ren, and  
Changhong Liu, Huawei Cloud; Tao Xie, Key Lab of HCST (PKU), MOE and Peking University; Dayun Lin, Qin Zhang, 
Yue Yu, Hao Feng, Xusheng Chen, and Yizhou Shan, Huawei Cloud

Cosmic: Cost-Effective Support for Cloud-Assisted 3D Printing  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Yuan Yao, University of Southern California; Chuan He and Chinedum Okwudire, University of Michigan; 
Harsha V. Madhyastha, University of Southern California

Accelerating ML Training: Parallelism, Tuning, and Modalities
GMI-DRL: Empowering Multi-GPU DRL with Adaptive-Grained Parallelism. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 89
Yuke Wang, Rice University; Boyuan Feng, University of California Santa Barbara; Zheng Wang, University of 
California San Diego; Guyue Huang, University of California Santa Barbara; Tong (Tony) Geng, University of Rochester; 
Ang Li, Pacific Northwest National Laboratory; Yufei Ding, University of California San Diego

mTuner: Accelerating Parameter-Efficient Fine-Tuning on Multi-GPU Servers with Elastic Tensor. . . . . . . . . . . . . 105
Kezhao Huang, Siqi Zhu, Mingshu Zhai, Liyan Zheng, Kinman Lei, Jiaao He, Yuyang Jin, and Jidong Zhai, Tsinghua University

Jenga: Enhancing LLM Long-Context Fine-tuning with Contextual Token Sparsity . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 123
Tuowei Wang and Xingyu Chen, Tsinghua University; Kun Li and Ting Cao, Microsoft Research; Ju Ren and 
Yaoxue Zhang, Tsinghua University

FlexPipe: Maximizing Training Efficiency for Transformer-based Models with Variable-Length Inputs. .  .  .  .  .  .  .  . 143
Hairui Zhao, Jilin University and University of California, Riverside; Qi Tian, and Hongliang Li, Jilin University and Key 
Laboratory of Symbolic Computation and Knowledge Engineering of the Ministry of Education, China; Zizhong Chen, 
University of California, Riverside

Optimus: Accelerating Large-Scale Multi-Modal LLM Training by Bubble Exploitation . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  161
Weiqi Feng, Harvard University; Yangrui Chen, ByteDance; Shaoyu Wang, University of Southern California; 
Yanghua Peng and Haibin Lin, ByteDance; Minlan Yu, Harvard University

Networking: From Cloud to In-Network Intelligence
Towards Optimal Rack-scale μs-level CPU Scheduling through In-Network Workload Shaping . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  179
Xudong Liao, Hong Kong University of Science and Technology; Han Tian, University of Science and Technology of 
China; Xinchen Wan, Hong Kong University of Science and Technology; Chaoliang Zeng, BitIntelligence; Hao Wang, 
Hong Kong University of Science and Technology; Junxue Zhang, University of Science and Technology of China; 
Mengyu Ma, Inspur; Guyue (Grace) Liu, Peking University; Kai Chen, Hong Kong University of Science and Technology



TGW: Operating an Efficient and Resilient Cloud Gateway at Scale. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 199
Yifan Yang, Lin He, Jiasheng Zhou, Xiaoyi Shi, Yichi Xu, and Shicheng Wang, Tsinghua University; Jinlong E, Renmin 
University of China; Ying Liu, Tsinghua University; Junwei Zhang, Zhuang Yuan, and Hengyang Xu, Tencent

MARC: Motion-Aware Rate Control for Mobile E-commerce Cloud Rendering. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  217
Yuankang Zhao, Alibaba Group; University of Chinese Academy of Sciences; Furong Yang, Alibaba Group; Gerui Lv, 
University of Chinese Academy of Sciences; Qinghua Wu, University of Chinese Academy of Sciences and Purple Mountain 
Laboratories; Yanmei Liu, Jiuhai Zhang, Yutang Peng, Feng Peng, Hongyu Guo, and Ying Chen, Alibaba Group;  
Zhenyu Li, University of Chinese Academy of Sciences and Purple Mountain Laboratories; Gaogang Xie, University of 
Chinese Academy of Sciences and Computer Network Information Center, Chinese Academy of Sciences

Accelerating Distributed Graph Learning by Using Collaborative In-Network Multicast and Aggregation. .  .  .  .  .  .  . 233
Zhaoyi Li, Central South University and Nanyang Technological University; Jiawei Huang, Yijun Li, and Jingling Liu, 
Central South University; Junxue Zhang, Hong Kong University of Science and Technology; Hui Li, Xiaojun Zhu, 
Shengwen Zhou, Jing Shao, Xiaojuan Lu, Qichen Su, and Jianxin Wang, Central South University; Chee Wei Tan, Nanyang 
Technological University; Yong Cui, Tsinghua University; Kai Chen, Hong Kong University of Science and Technology

Opening Up Kernel-Bypass TCP Stacks . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 249
Shinichi Awamoto and Michio Honda, University of Edinburgh

Operating Systems: Scheduling, Security, and Extensibility
GPreempt: GPU Preemptive Scheduling Made General and Efficient. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 263
Ruwen Fan and Tingxu Ren, Tsinghua University; Minhui Xie, Renmin University of China; Shiwei Gao, Jiwu Shu, and 
Youyou Lu, Tsinghua University

μEFI: A Microkernel-Style UEFI with Isolation and Transparency . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 273
Le Chen, Yiyang Wu, Jinyu Gu, Yubin Xia, and Haibo Chen, Shanghai Jiao Tong University

PageFlex: Flexible and Efficient User-space Delegation of Linux Paging Policies with eBPF . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   291
Anil Yelam and Kan Wu, Google; Zhiyuan Guo, UC San Diego; Suli Yang, Google; Rajath Shashidhara, University of 
Washington; Wei Xu and Stanko Novaković, Google; Alex C. Snoeren, Google and UC San Diego; Kimberly Keeton, Google

Asterinas: A Linux ABI-Compatible, Rust-Based Framekernel OS with a Small and Sound TCB. .  .  .  .  .  .  .  .  .  .  .  .  .  . 307
Yuke Peng, SUSTech; Hongliang Tian, Ant Group; Junyang Zhang and Ruihan Li, Peking University and Zhongguancun 
Laboratory; Chengjun Chen and Jianfeng Jiang, Ant Group; Jinyi Xian, SUSTech; Xiaolin Wang, Chenren Xu, Diyu Zhou, 
and Yingwei Luo, Peking University and Zhongguancun Laboratory; Shoumeng Yan, Ant Group; Yinqian Zhang, SUSTech

Rex: Closing the language-verifier gap with safe and usable kernel extensions. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 325
Jinghao Jia and Ruowen Qin, University of Illinois Urbana-Champaign; Milo Craun and Egor Lukiyanov, Virginia Tech; 
Ayush Bansal and Minh Phan, University of Illinois Urbana-Champaign; Michael V. Le, Hubertus Franke, and 
Hani Jamjoom, IBM; Tianyin Xu, University of Illinois Urbana-Champaign; Dan Williams, Virginia Tech

The Programmable Data Plane: SmartNICs and Beyond
Barre: Empowering Simplified and Versatile Programmable Congestion Control in High-Speed 
AI Clusters. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 343
Yajuan Peng, Shanghai Key Laboratory for Intelligence Information Processing, Fudan University, China; Haoran Wei, 
Xiaolong Zhong, Junkai Huang, Haohan Xu, Zicheng Wang, Yang Bai, Zhuo Jiang, and Jianxi Ye, ByteDance; 
Xiaoliang Wang; Xiaoming Fu, Shanghai Key Laboratory for Intelligence Information Processing, Fudan University, 
China; Huichen Dai, ByteDance

FLB: Fine-grained Load Balancing for Lossless Datacenter Networks. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 365
Jinbin Hu, Central South University, Hong Kong University of Science and Technology, Changsha University of 
Science and Technology; Wenxue Li, Xiangzhou Liu, Junfeng Wang, and Bowen Liu, Hong Kong University of Science 
and Technology; Ping Yin, Inspur; Jianxin Wang and Jiawei Huang, Central South University; Kai Chen, Hong Kong 
University of Science and Technology

Snary: A High-Performance and Generic SmartNIC-accelerated Retrieval System . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 381
Qiaoyin Gan, Institute of Computing Technology, Chinese Academy of Sciences; Heng Pan, Computer Network Information Center, 
Chinese Academy of Sciences; Luyang Li, Kai Lv, and Hongtao Guan, Institute of Computing Technology, Chinese Academy of 
Sciences; Zhaohua Wang, Computer Network Information Center, Chinese Academy of Sciences; Zhenyu Li, Institute of Computing 
Technology, Chinese Academy of Sciences; Gaogang Xie, Computer Network Information Center, Chinese Academy of Sciences



Minos : A Lightweight and Dynamic Defense against Traffic Analysis in Programmable Data Planes. .  .  .  .  .  .  .  .  .  .  . 399
Zihao Wang, Pengcheng Laboratory and Tsinghua Shenzhen International Graduate School; Qing Li, Guorui Xie, 
Dan Zhao, Kejun Li, and Zhuochen Fan, Pengcheng Laboratory; Lianbo Ma, Northeastern University; Yong Jiang, 
Pengcheng Laboratory and Tsinghua Shenzhen International Graduate School

Performance: Benchmarking, Caching, and Workload Characterization
GeneralSparse: Bridging the Gap in SpMM for Pruned Large Language Model Inference on GPUs. .  .  .  .  .  .  .  .  .  .  .  .  417
Yaoyu Wang, Xiao Guo, Junmin Xiao, De Chen, and Guangming Tan, SKLP, Institute of Computing Technology, CAS; 
and University of Chinese Academy of Sciences

HyCache: Hybrid Caching for Accelerating DNN Input Preprocessing Pipelines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433
Keshav Vinayak Jha, Independent Researcher; Shweta Pandey, Indian Institute of Science; Murali Annavaram, University 
of Southern California; Arkaprava Basu, Indian Institute of Science

The Koala Benchmarks for the Shell: Characterization and Implications. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 449
Evangelos Lamprou and Ethan Williams, Brown University; Georgios Kaoukis, National Technical University of Athens; 
Zhuoxuan Zhang, Brown University; Michael Greenberg, Stevens Institute of Technology; Konstantinos Kallas, University 
of California, Los Angeles; Lukas Lazarek and Nikos Vasilakis, Brown University

KVCache Cache in the Wild: Characterizing and Optimizing KVCache Cache at a Large Cloud Provider. .  .  .  .  .  .  . 465
Jiahao Wang, Jinbo Han, and Xingda Wei, Shanghai Jiao Tong University; Sijie Shen, Alibaba Group; Dingyan Zhang, 
Shanghai Jiao Tong University; Chenguang Fang, Alibaba Group; Rong Chen, Shanghai Jiao Tong University; 
Wenyuan Yu, Alibaba Group; Haibo Chen, Shanghai Jiao Tong University

Tuesday, July 8
Storage Innovations: Logs, Tiers, and Modern Flash
LogCrisp: Fast Aggregated Analysis on Large-scale Compressed Logs by Enabling Two-Phase Pattern 
Extraction and Vectorized Queries. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 483
Junyu Wei, Guangyan Zhang, and Junchao Chen, Tsinghua University; Qi Zhou, Alibaba Cloud

HotRAP: Hot Record Retention and Promotion for LSM-trees with Tiered Storage. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 497
Jiansheng Qiu, Fangzhou Yuan, Tsinghua University; Mingyu Gao, and Huanchen Zhang, Tsinghua University and 
Shanghai Qi Zhi Institute

Mitigating Resource Usage Dependency in Sorting-based KV Stores on Hybrid Storage Devices via 
Operation Decoupling. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 513
Qingyang Zhang and Yongkun Li, University of Science and Technology of China; Yubiao Pan, Huaqiao University; 
Haoting Tang, University of Science and Technology of China; Yinlong Xu, University of Science and Technology of 
China, and Anhui Provincial Key Laboratory of High Performance Computing

SolFS: An Operation-Log Versioning File System for Hash-free Efficient Mobile Cloud Backup . .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 531
Riwei Pan, Department of Computer Science, City University of Hong Kong; Yu Liang, ETH Zurich; Lei Li and 
Hongchao Du, Department of Computer Science, City University of Hong Kong; Tei-Wei Kuo, Delta Electronics and 
National Taiwan University; Chun Jason Xue, Mohamed bin Zayed University of Artificial Intelligence

Z-LFS: A Zoned Namespace-tailored Log-structured File System for Commodity Small-zone ZNS SSDs. .  .  .  .  .  .  .  . 547
Inhwi Hwang, Seoul National University; Sangjin Lee, Chung-Ang University; Sunggon Kim, Seoul National University 
of Science and Technology; Hyeonsang Eom, Seoul National University; Yongseok Son, Chung-Ang University

Serving Intelligence: Efficient LLM Inference at the Edge and Cloud
CLONE: Customizing LLMs for Efficient Latency-Aware Inference at the Edge . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 563
Chunlin Tian, Xinpeng Qin, Kahou Tam, Li Li, Zijian Wang, Yuanzhe Zhao, Minglei Zhang, and Chengzhong Xu, 
University of Macau

Weaver: Efficient Multi-LLM Serving with Attention Offloading. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 587
Shiwei Gao, Qing Wang, Shaoxun Zeng, Youyou Lu, and Jiwu Shu, Tsinghua University



Torpor: GPU-Enabled Serverless Computing for Low-Latency, Resource-Efficient Inference. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 597
Minchen Yu, The Chinese University of Hong Kong, Shenzhen; and Hong Kong University of Science and Technology; 
Ao Wang, Alibaba Group; Dong Chen, Haoxuan Yu, Xiaonan Luo, Zhuohao Li, and Wei Wang, Hong Kong University of 
Science and Technology; Ruichuan Chen, Nokia Bell Labs; Dapeng Nie, Haoran Yang, and Yu Ding, Alibaba Group

Toppings: CPU-Assisted, Rank-Aware Adapter Serving for LLM Inference. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 613
Suyi Li, Hanfeng Lu, and Tianyuan Wu, Hong Kong University of Science and Technology; Minchen Yu, The Chinese 
University of Hong Kong, Shenzhen; Qizhen Weng, TeleAI, China Telecom; Xusheng Chen and Yizhou Shan, Huawei 
Cloud; Binhang Yuan and Wei Wang, Hong Kong University of Science and Technology
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Qihao Zhang, Mingshu Zhai, Rui Sun, and Jidong Zhai, Tsinghua University

Optimizing ML Execution: Compilers, Pipelines, and Runtimes
PluS: Highly Efficient and Expandable ML Compiler with Pluggable Graph Schedules. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 647
Ruofan Wu, Renmin University of China; Zhen Zheng, Microsoft; Feng Zhang, Renmin University of China;  
Chuanjie Liu, Microsoft; Zaifeng Pan, Renmin University of China; Jidong Zhai, Tsinghua University; Xiaoyong Du, 
Renmin University of China
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Yuzhou Huang and Yapeng Jiang, Sun Yat-sen University; Zicong Hong, Hong Kong University of Science and 
Technology; Wuhui Chen, Sun Yat-sen University; Bin Wang and Weixi Zhu, Huawei Technologies; Yue Yu, Peng Cheng 
Laboratory; Zibin Zheng, Sun Yat-sen University

PPipe: Efficient Video Analytics Serving on Heterogeneous GPU Clusters via Pool-Based 
Pipeline Parallelism . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 679
Z. Jonny Kong, Qiang Xu, and Y. Charlie Hu, Purdue University

Voltrix: Sparse Matrix-Matrix Multiplication on Tensor Cores with Asynchronous and Balanced 
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Yaqi Xia and Weihu Wang, Wuhan University; Donglin Yang, Nvidia Corporation; Xiaobo Zhou, University of Macau; 
Dazhao Cheng, Wuhan University

Resilient Systems: Failure Detection, Consistency, and Scalability
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Zhaoyang Wan, Rongxin Han, Haifeng Sun, Qi Qi, Zirui Zhuang, and Bo He, State Key Laboratory of Networking and 
Switching Technology, Beijing University of Posts and Telecommunications; Liang Zhang, Huawei Technologies Co., 
Ltd; Jianxin Liao and Jingyu Wang, State Key Laboratory of Networking and Switching Technology, Beijing University of 
Posts and Telecommunications
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Tianyuan Wu and Wei Wang, Hong Kong University of Science and Technology; Yinghao Yu, Siran Yang, and 
Wenchao Wu, Alibaba Group; Qinkai Duan, Hong Kong University of Science and Technology; Guodong Yang, 
Jiamang Wang, Lin Qu, and Liping Zhang, Alibaba Group

Crash Consistency in Block-Level Caching Systems: An Open CAS Case Study . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  749
Shaohua Duan, Washington State University; Youmin Chen, Shanghai Jiao Tong University

FiDe: Reliable and Fast Crash Failure Detection to Boost Datacenter Coordination. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 765
Davide Rovelli, Università della Svizzera Italiana and SAP SE; Pavel Chuprikov, Télécom Paris and Institut 
Polytechnique de Paris; Philipp Berdesinski, turba; Ali Pahlevan, SAP SE; Patrick Jahnke, turba; Patrick Eugster, 
Università della Svizzera Italiana
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Suvam Basak and Amitangshu Pal, Indian Institute of Technology Kanpur; Debopam Bhattacherjee, Microsoft Research India
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Liying Wang, Peking University; Qing Li, Beijing University of Posts and Telecommunications; Yuhan Zhou 
and Zhaofeng Luo, Peking University; Donghao Zhang and Shangguang Wang, Beijing University of Posts and 
Telecommunications; Xuanzhe Liu and Chenren Xu, Peking University; and Key Laboratory of High Confidence 
Software Technologies, Ministry of Education (PKU)
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