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08:30 — 08:50 | Opening Remarks
Keynote Session 1 chair: 28
—é— 78 RE N
0850 - o0 | PIEEEARHR G0
Speaker: SRR
Project Organon: Building the Next Generation Al Software
09:20 - 09:50 | Infrastructure
Speaker: FKFRZ
09:50 — 10:00 | Z&k
Keynote Session 2 chair: #58
10:00 - 10:30 Tackling synchronization challenges in large scale industry code
Speaker: ALl
AI MIRZE L L] —PAI S "-H
10:30 - 11:00 IRNARGILENER B AYSKER

Speaker: #fE

Paper Session 1: OSDI

11:00 - 11:20

Rammer: Enabling Holistic Deep Learning Compiler Optimizations
with rTasks

Lingxiao Ma (T K F&MSRA), Zhigiang Xie (L @RHEIT K ZF
&MSRA), Zhi Yang (EZAZ), Jilong Xue, Youshan Miao, Wei

Cui, Wenxiang Hu, Fan Yang, Lintao Zhang, Lidong Zhou (MSRA)

11:20 - 11:40

Write Dependency Disentanglement with HORAE
Xiaojian Liao, Youyou Lu, Erci Xu and Jiwu Shu ((B4£A %)

11:40 - 12:00

Retiarii: A Deep Learning Exploratory-Training Framework
Quanlu Zhang, Zhenhua Han, Fan Yang, Yuge Zhang, Zhe Liu, Mao Yang
and Lidong Zhou (MSRA)

12:00 - 1:30

TE

Paper Session 2: Storage

13:30 - 13:50

Spool: Reliable Virtualized NVMe Storage Pool in Public Cloud
Infrastructure

Shuai Xue, Shang Zhao, Quan Chen (L3218 K Z), Gang Deng, Zheng
Liu, Jie Zhang, Zhuo Song, Tao Ma, Yong Yang, Yanbo Zhou, Kegiang
Niu, Sijie Sun (FTE %), Minyi Guo (L83 A )

13:50 - 14:10

HDDse: Enabling High-Dimensional Disk State Embedding for
Generic Failure Detection System of Heterogeneous Disks in Large
Data Centers

Ji Zhang (R KRF)




14:10 - 14:30

Improving System Performance via Fine-Grained In-DRAM Data
Relocation and Caching
Yaohua Wang (BB R K )

Paper Session 3: Performance and Reliability

14:30 - 14:50

Effective Detection of Sleep-in-atomic-context Bugs in the Linux
Kernel
Jia-Ju Bai (J&4EA ), Julia Lawall (INRIA), Shi-Min Hu (BEA )

14:50 - 15:10

Alita: Comprehensive Performance Isolation through Bias Resource
Management for Public Clouds

Quan Chen, Shuai Xue, Shang Zhao (L3218 A %), Shanpei Chen,
Yihao Wu, Yu Xu, Zhuo Song, Tao Ma, Yong Yang (FJ £ =), Minyi Guo
(LBZBRF)

15:10 - 15:30

Characterizing Serverless Platforms with ServerlessBench
Tianyi Yu, Qingyuan Liu, Dong Du, Yubin Xia, Binyu Zang and Haibo
Chen (E/BRZBKF)

15:30 - 15:40

ZE

Paper Session 4: Security

15:40 - 16:00

ZeroSpy: Exploring Software Inefficiency with Redundant Zeros
Xin You, Hailong Yang, Zhongzhi Luan, Depei Qian (AL RIS IR KZ),
Xu Liu (6K Z RGN K )

16:00 - 16:20

PDiff: Semantic-based Patch Presence Testing for Downstream
Kernels

Zheyue Jiang, Yuan Zhang (£ EX %), Jun Xu (L% CHTIE T %), Qi
Wen, Zhenghe Wang, Xiaohan Zhang (£ B XZ), Xinyu Xing (& %8
T 32 A F), Min Yang and Zhemin Yang (E B K%)

16:20 - 16:40

Detecting Kernel Refcount Bugs with Two-Dimensional Consistency
Checking

Xin Tan, Yuan Zhang, Xiyu Yang (£ B:K%), Kangjie Lu (FREFHIEK ),
Min Yang (R EX%¥)

Paper Session 5: Application

16:40 - 17:00

A Locality-Aware Energy-Efficient Accelerator for Graph Mining
Applications

Pengcheng Yao, Long Zheng, Zhen Zeng, Yu Huang, Chuangyi Gui,
Xiaofei Liao, Hai Jin and Jingling Xue (f£H &} K5)

17:00 - 17:20

BORA: A Bag Optimizer for Robotic Analysis
Jian Zhang and Shu Yin (38R A %)

17:20 - 17:40

Ptolemy: Architecture Support for Robust Deep Learning
Yuxian Qiu, Jingwen Leng (L7318 A %), Yiming Gan (UMK Z),
Minyi Guo (/#8358 AK ), Yuhao Zhu (B YIE4E A )
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Keynote Session 3 chair: B

T 23— B {2
09:00 - 09:30 | T AVRATS — Lotk

Speaker: B/

HPC + Al + MEHER : ERBENANHXE
09:30 - 10:00

Speaker: EfH R

10:00 - 10:10 | %58k

Special Session: FASRBIE chai- zw

10:10 - 10:30 | FEXFHKEBH 1

10:30 - 10:50 | FEXFKEBEH 2

10:50 - 11:10 | i@ %IKEBEEH1

11:10 - 11:30 | {iiE%kEE 2

Panel
11:30 - 12:00 | (K, MEXRKBE 1, MEXRSE 2 MEXHKEE 1 AER
KBAE2
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Keynote 1 #F44
BH : SRS ERENNE

% : BEE RS (Solid-State Drive, SSD) HORBIRMIES, BT
MRERMARIET, BRGRATEER N FHERG IS bk
HE, Fit, RTEINRFRTENESHRESTHERRNIR
B, RS, CPU ZRZMAVER. SHRERSHFM (NVMe SSD)
AURTRE I, ARSI R TALBMB R . AIRENAE
SEELADENXARGRTT, NS AEAMENET | (1) SBFIFRNNFXMH
A, REFHOXHRGIHLETVS . FRARGAFNEERSINESHEE—BNE
MBAMBAR, BAXAREESFRESHFHESHRNES | (2) WEAHHEARIZEAX
RS, M SSD R —/NRIEZHRAT, EERGRFHERUIMIEIRIA /0 THEEEE,
DU XA R G E XS TF N T o

fJf : FHRE, BENRFEEEREK, BEXITENRZKERER, ¥ETKIFERFE
Hi%, BRANESEESLIKEE, [EEEFellow, HEITENFSSt. EEEHERATLE
REFE, REFAERIESSVR =T ; EFREATI (ACMTransactions on Storage ) #l
€ IEEE Transactions onComputers) HJ Associate Editor ; FEMRTEAFE NVM F1iE
REERKR. RGEEHRESHEA. NE (/=/KEHE) GHRESZE. FHEIEME5ReSE,
HEXRREAFTAEBSTE FAST. OSDI. USENIXATC. MICRO. ISCA. ASPLOS. SC. EuroSys.
DAC FEZEEFRF ALK IEEE/ACM Trans FNEHATI £ | KIEFERESHALIAE .
863 T H AR, 973 RB. ER AANFESELAMBSF . RERREHP —FRMER
KPBAZERE 1 R,

Keynote 2 K5R%5
Topic: Project Organon: Building the Next Generation Al Software
Infrastructure

Abstract: In this talk, we will discuss Project Organon, an umbrella
project in Microsoft Research Asia that aims at building the next
generation software infrastructure for Al workloads. We noticed

that currently the most widely used Al software stacks were usually
developed by many separate and un-coordinated teams. These
stacks often lack a coherent design, and often cannot perform holistic optimizations for the
typical Al workloads. In project Organon, we aim to address this issue by designing a next-
generation full-stack solution for Al workloads. We will describe the components of Project
Organon and the approach we took to minimize the complexity of this project. Most parts of
the project are open-sourced, and we welcome comments, collaborations, and contributions.



Speaker Bio: Dr. Lintao Zhang was a Partner Research Manager in the Systems and
Networking Area of Microsoft Research Asia. Over his research career, Dr. Zhang has worked
on a broad set of projects, including verification and logic, internet security, distributed
systems, computer architecture, reconfigurable computing, and most recently datacenter
software infrastructures for cloud-scale storage, networking, and computing. He has won
many awards for his research, including award papers in SOSP and DATE, a 10-year
retrospective most influential paper in ICCAD, the most cited paper in the 50-year history of
DAC, a CAV Award, and a Richard Newton Technical Impact Award in Electronic Design
Automation. He earned his Bachelor's degree from Peking University and his Ph.D. from

Princeton University.

Keynote 3 /ALl

Topic: Tackling synchronization challenges in large scale industry
code

Abstract: Synchronizations are fundamental to the correctness and
performance of concurrent software, by determining which
operations can execute concurrently and which can-not.

Unfortunately, correctly identifying all synchronizations has become
extremely difficult in modern software systems due to the various forms of concurrency and
various types of synchronization mechanisms. This talk presents our adventure in overcoming
this challenge while analyzing Microsoft Azure system. In collaboration with Microsoft
researchers, we have developed an unsupervised inference tool, called SherlLock, to
automatically identify synchronization operations (to appear in ASPLOS'21) and a fault-
injection tool that has exposed more than 1000 synchronization bugs in Azure code without
any synchronization annotation (SOSP'19 Best Paper).

Speaker Bio: Shan Lu is a Professor in the Department of Computer Science at the University
of Chicago. Her research focuses on software reliability and efficiency. Shan is an ACM
Distinguished Member (2019 class), an Alfred P. Sloan Research Fellow (2014), a Distinguished
Educator Alumnus from Department of Computer Science at University of lllinois (2013), and
NSF Career Award recipient (2010). Her co-authored papers won Best Paper Awards at ACM-
SIGOPS SOSP 2019, USENIX OSDI 2016 and USENIX FAST 2013, 3 ACM-SIGSOFT
Distinguished Paper Awards at ICSE 2019, ICSE 2015 and FSE 2014, an ACM-SIGPLAN
Research Highlight Award at PLDI 2011, an IEEE Micro Top Picks in ASPLOS 2006, and a
Google Scholar Classic Paper 2017. Shan currently serves as the Chair of ACM-SIGOPS (2019
--), Member-at-Large of ACM SIG Governing Board Executive Committee (2020 -- 2022),
and the Associate Editor for IEEE Computer Architecture Letters. She served as the technical
program co-chair for USENIX Symposium on Operating Systems Design and Implementation
(OSDI) in 2020, USENIX Annual Technical Conference (ATC) in 2015, and ACM Asia-Pacific
Systems Workshop (APSys) in 2018.



Keynote 4 #f$
BB A IENREZINERER PAI LSRN E

BE | #1885 > PAl (Platform of Artificial Intelligence) 2= A
THEEYE, RE—GANVEEIBRAR. PA EVE2REST
FMEECEEHARNE (FlaE=E. IHENSE) VR EIES,
BAFILASABALEESN. BE. REFEAATERE A
(Artificial Intelligence) K. FE&E PAl FIARBTARE, 2018 £F PAI
FEERFUK, BRIEERETHANAIVEFTINAFLE,
EERTENZmHFFEZIFEEZ—,

WJLE, REFZEIEEATE GPUNENMF NER T B &S
THANEXRE N, MSREHENZELENAEMNEEERZHN™RT, EEZ DI,
BIFTEYVAR. BRESLHE. B3R5, YA TRNEEELFEREETEEMNH
FHE%F. A, REFICLBAMEEEVS=REERTEXEEN—H. ATX
FAMBENREFZINA, R PAIELEMET KMEZHALZH GPU &8, AXX
BUVENER. RIIBETENLME = PAl EEAEAMEFMERDIETBETREIAE,
HERL, PHARFRELERESAPALERENERYNE, REANBES PA LEHE
OSDI' 20 S ERFMABILXRFT.

\f  HfE HEZERIRA, WERVISEES PAIELEEARBRTA, FRAMES BN
WMEIR. wmFRAF A TROEBERNMEER L. EEXNEH LRSS 15 FNRSGEY
RITRIAREZY, FEEFR—R ODSI. NSDI. SIGMOD £l F £ REFRBX . B AL
BESEMZORA, SEMRTMNARRENMRERETE10FE, —ENEIHBRRESRT
EMAEETFEHEXTE.
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Keynote 5 [fi&K
BH ITENESEHRN—LES

s BE RN ARGN T EEEATR, W ERHENBITINE X
k / BERUTE. REdE. AL WENEMBTEEINET, Bt
— FNRGHNA RO EFEERFHNERSHE. ZREFNRREA
ANENAGHR TN —LES, SRMTEFHRIRE. 0TS
SEFRFEARFAEXIESD . AR EAR R RN T RARE LS.

B REE, DERBAFRERE, HOT5SMRREMARFAEK, AERERSEHE
HIEMRFOERE, BERAETEESKEE. ACM AERZER, TEMRTEARE
RGHRRRE ., SRAEHBALRP—FX. PEFERFEE. LBTBRFERKEKR. CCF
FERZERE, 2ERFEL AL EE. BFIIEE ACM ChinaSys . CCF REEE 4
LT RSB FFE. ACM HEMZE (Communications of the ACM) REERIHZES Special
Sections SMiH L E . (ACM Transactions on Storage) RZE. %{f ACM SOSP 2017 fFK
£ EEFE. ACM CCS 2018 RFEL LM ETE. ACM SIGSAC EMZERESZER. 1RE
csrankings.org B9ZETH, HEBRERZTEIEL 5 F£ (2015-2019) EFRME KIS
(SOSP/OSDI, EuroSys, Usenix ATC # FAST) # X EHRE—.



Keynote 6 Z{Hk
FH  HPC + Al + ¥IRRE e BENANHARE

BE  SREBEIBENAMNARREN T HOR&EMNAE. @R
AEGH" HPC+IEARE" MITERRNSMNEEBE R A
R, AREMAENBATER L, UE—HEEDFHNEH
5, BR—FEIH" HPC + Al + #IRE8 ATERR, ZtE
| BRI EEBE DR MIEA TS EE L SYIRERIHEE
Za. BENEXNRAIBEML, FAE Summit BRITEA _EEXRK
WY HZEFE—HREIED Fah &R, TTEREILE 1 7D/
Ko XEHMEFMEMNE—HRES FRHNAEMERZEDK 100 5, TEREZED®R
1000 % . Bx 2% DeePMD-kit 7 Summit £41_EiA ZIXAEE 91PFLOPS, B & B 45 & 162PFLOPS,
SRAFHEE 274PFLOPS, BAM TR R - B9R DeePMD-kit IAE| 7 RIFHYIERE, EINETS
GEZRHNA, EREFRBREBEATAHMI, XthARKFEEEITRETHHE

N BER PERFERITERAMRAEIARR, ANERREE AT, SC20 XEMR
REIREN (—1F). 2016 FETEVTFHRERFRASE (TENNKZEEF0), ZEh
AN KRHAZTF A RMNEBELEMRTLE FERARAGD IS HRITE  E—HREITE,
ANT &R X M@ . £ SC Journal of Chemical Theory and Computation, Journal of
Computational Physics, Computer Physics Communications, Journal of Chemical Physics %
REREZRBHESWR. EAROAR, 5783 PWmat, LS3DF, PWDFT, PEXSI,
DeePMD-kit FZ MR T E R AL .



