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Bt e wig R&E
08:50-09:00 Opening remark
09:00-09:40 Datacenter Networking: A 10-Year Research Retrospection Kai Chen
09:40-10:20 When Serverless Means No Server Yiying Zhang
10:20-10:40 Coffee break
10:40-11:20 Understanding and Finding Timing Bugs in Cloud Systems Shan Lu
11:20-12:00 Automating Failure Diagnosis for Distributed Systems Yongle Zhang
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13:30-14:00 FHR EDA 5HIR IP FERAFE TEN BIHR
14:00-14:30 BT RISC-V A REHRNAAR S SR 8REFREE PRI BT B SR TIEM
14:30-15:00 RZF RISC-V FFHERAIFTIE N FAE MOS A ERE 23 S5
15:00-15:20 R (Sl
15:20-15:50 FAF/R SGX MiiEE R 2 M FRELR(E TR £30% &l
15:50-16:20 Software-based Secure Enclave Architecture using TEE FRALBTAR P BX 2 BIRA
16:20-16:50 Lt (Security-first) AR AR E LR &% AR R

B iE] Wiz TREA
12:50-13:30 Secure Persistent Memory Systems: Hardware Software Co-design Yu Hua
13:30-14:10 Cloud Storage Systems: Latency Analysis and Caching Strategies Vaneet Aggarwal
14:10-14:30 Coffee break
14:30-15:10 Architecture Directions for Data Centre Server Processors G S Madhusudan
15:50-16:10 Coffee break
16:10-16:50 Lessons from Building A Stream Processing Engine from the Ground Up Felix Xiaozhu Lin
16:50-17:30 Privacy Threats in Edge-Cloud Artificial Intelligent Systems Tianwei Zhang
17:30-18:30 Poster Session, Chair: Qun Huang Venue: The lobby outside the Academic Hall
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G S Madhusudan is the CEO and co-founder of InCore Semiconductors, India’ s first processor IP
company. He is also one of the coordinators of the IIT Madras Shakti RISCV project and a collaborator
with the Robert Bosch Centre for Data Sciences and Al. He is a veteran of the electronics and
computing technology industry with more than 3 decades of experience in running tech startups and
R&D organizations across the world. He is an advisor to various govt departments and was a member
of the GOI Al task force.
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Topic: Datacenter Networking: A 10-Year Research Retrospection

Speaker: Kai Chen

Bio:

Kai Chen is an Associate Professor of Hong Kong University of Science and Technology (HKUST),
the Director of System Networking Lab (SING Lab) and WeChat-HKUST joint Lab for Artificial
Intelligence Technology (WHAT Lab), and the Executive Vice-President of Hong Kong Society of
Artificial Intelligence & Robotics (HKSAIR). He received his BS/MS from University of Science and
Technology of China (USTC) in 2004/2007, and PhD from Northwestern University in 2012. His areas
of interest include data center networking, machine learning systems, and privacy-preserving Al
infrastructure. His work has been published in various top venues such as SIGCOMM, NSDI and TON.

He is the steering committee co-chair of APNet, and serves on program committee of SIGCOMM, NSDI,
INFOCOM, etc., and editorial board of IEEE/ACM Transactions on Networking, Big Data, and Cloud

Computing.

Abstract:

Datacentres are the main infrastructures for big data, machine learning, and cloud systems. In the past
10 years, we have been researching on datacenter networking along multiple dimensions, including
network architecture, routing, load balancing, congestion control, flow scheduling, etc., using
different approaches from traditional expert heuristics to modern machine-generated intelligences.
In this talk, | will introduce a Lab-scale datacenter cluster we have built in HKUST and overview some
research projects we developed on top of it. In particular, | will focus on how we found and defined
these critical research problems, the challenges we encountered, and the tradeoffs we made to
address them. Some of these system designs have been adopted in the industry.

Topic: When Serverless Means No Server

Speaker: Yiying Zhang

Bio:

Yiying Zhang is an assistant professor in the Computer Science and Engineering Department at
University of California, San Diego. She works in the broad field of datacenter research. Her lab builds
new OSes, hardware, distributed systems, and networking solutions for next-generation datacenters.
She won an OSDI best paper award in 2018, a SYSTOR best paper award in 2019, and an NSF CAREER
award in 2019. Yiying received her Ph.D. from the Department of Computer Sciences at the University
of Wisconsin-Madison. Before joining UCSD in fall 2019, she was an assistant professor at Purdue ECE

for four years.

Abstract:

Datacenters have been using the “monolithic” server model for decades, where each server hosts
a set of hardware devices like CPU and DRAM on a motherboard and runs an OS on top to manage
the hardware resources. In recent years, cloud providers offer a type of service called “serverless
computing” in response to cloud users’ desire for not managing servers/VMs/containers. Serverless
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computing quickly gained popularity, but today’ s serverless computing still runs on datacenter
servers. The monolithic server model is not the best fit for serverless computing and it fundamentally
restricts datacenters from achieving efficient resource packing, hardware rightsizing, and great
heterogeneity.

We propose to  “disaggregate” monolithic servers into network-attached hardware components
that host different hardware resources and offer different functionalities (e.g., a processor component
for computation, a memory component for fast data accesses). With such a truly “serverless”

datacenter, hardware resources can be allocated and scaled to the exact amount that applications
use and can be individually managed and customized for different application needs. In this talk, |
will present my lab’ s pioneering efforts in building an end-to-end solution for serverless datacenter,

focusing on LegoOS, a new distributed OS we built to manage and virtualize disaggregated resources.

Topic: Understanding and Finding Timing Bugs in Cloud Systems

Speaker: Shan Lu

Bio:

Shan Lu is a Professor in the Department of Computer Science at the University of Chicago. She
received her Ph.D. from University of Illinois, Urbana-Champaign, in 2008. Her research focuses on
software reliability and efficiency. Shan is an ACM Distinguished Member (2019), an Alfred P. Sloan
Research Fellow (2014), a Distinguished Educator Alumnus from Department of Computer Science
at University of Illinois (2013), and a NSF Career Award recipient (2010). Her co-authored papers
won Google Scholar Classic Paper 2017, Best Paper Awards at SOSP 2019, OSDI 2016 and FAST 2013,
ACM-SIGSOFT Distinguished Paper Awards at ICSE 2019, ICSE 2015 and FSE 2014, an ACM-SIGPLAN
Research Highlight Award at PLDI 2011, and an IEEE Micro Top Picks in ASPLOS 2006. Shan currently
serves as the Chair of ACM-SIGOPS and the technical program co-chair for 2020 USENIX Symposium
on Operating Systems Design and Implementation (OSDI'20).

Abstract:

Non-deterministic timing bugs are among the most difficult types of bugs to avoid and detect. They
take on new forms and impose increasing threats in large scale cloud systems. This talk will first

present our effort in understanding timing bugs in open-source and commercial cloud systems.
It will then discuss a series of models and techniques that we build to detect message timing and
fault timing bugs in open-source cloud systems. Finally, it will present our recent collaboration with
Microsoft Research where a novel fault injection technique is used to greatly improve the testing
procedure of cloud software, with more than 1000 timing bugs discovered in Microsoft Azure system.
This series of work has been published at ASPLOS 2016, ASPLPS 2017, ASPLOS 2018, HotOS 2019, and
SOSP 2019 (Best Paper).
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Topic: Automating Failure Diagnosis for Distributed Systems

Speaker: Yongle Zhang

Bio:

Yongle Zhang is a PhD student in the Department of Electrical and Computer Engineering, University
of Toronto, working with Prof. Ding Yuan. His research interest is automated failure diagnosis for
software systems. He has published papers on failure diagnosis in SOSP and OSDI.

Abstract:

Distributed software systems have become the backbone of Internet services. Failures in production

distributed systems have severe consequences. A 30-minute outage of Amazon in 2013 caused a two

million dollar loss in revenue. Moreover, the frequency of failures rises with the increasing complexity

of software systems. 2019 has experienced noticeably more Internet outages and is considered the
“year of outages” .

Failure diagnosis for distributed systems at data center scale is especially difficult because distributed
systems are complex with numerous threads, processes, and nodes running concurrently. For
example, a typical Google cluster contains tens of thousands of machines. Existing failure diagnosis
techniques are either intrusive and incur non-negligible performance overhead in a production
environment, or face scalability challenges when applied to complex software systems.

A promising approach is to mimic how developers perform failure diagnosis with human intuitions
and existing information in the target system, including source code, logs, and unit tests. Guided
by this idea, we have developed automated tools that cover major aspects of failure diagnosis for
distributed systems including failure reproduction and root cause localization. In this talk, | am going
to introduce our works on automating the failure diagnosis procedure for distributed systems in order
to reduce service downtime.
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Topic: Secure Persistent Memory Systems: Hardware Software Co-design

Speaker: Yu Hua

Bio:

Yu Hua is a Professor in Huazhong University of Science and Technology. He was Postdoc Research
Fellow in University of Nebraska-Lincoln in 2010-2011. He obtained his B.E and Ph.D degrees from
Wuhan University, respectively in 2001 and 2005. His research interests include cloud storage systems,
non-volatile memory, big data analytics, etc. His papers have been published in major conferences
and journals, including OSDI, FAST, MICRO, USENIX ATC, ACM SoCC, SC, HPDC, DAC. He serves for
multiple international conferences, including FAST, ASPLOS, SOSP, ISCA, USENIX ATC, SC, SoCC. He is
the distinguished member of CCF, senior member of ACM and IEEE, and the member of ACM SIGOPS
and USENIX. He has been appointed as the Distinguished Speaker of ACM and CCF.

Abstract:

Due to the salient features of high density and near-zero standby power, non-volatile memories
(NVMs) are promising candidates for the next-generation main memory. NVMs suffer from security
vulnerability to physical access attacks due to non-volatility. Memory encryption can mitigate the
security vulnerabilities, which however increases the number of bits written to NVMs due to the
diffusion property and thereby aggravates the NVM wear-out. Due to high security level and low
decryption latency, counter mode encryption is often used and however incurs new persistence
problem for crash consistency guarantee due to the requirement for atomically persisting both
data and its counter. To address these problems, existing work relies on a large battery backup or
complex modifications on both hardware and software layers via a write-back counter cache, which
are inefficient in real-world systems. Our recent schemes propose to use application-transparent and
deduplication-aware secure persistent memory to guarantee the atomicity of data and counter writes
without the needs of battery backup and software-layer modifications. To further support multi-
reader and multi-writer concurrency, we use a write-optimized and high-performance hashing index

scheme with low-overhead consistency guarantee and cost-efficient resizing.

Topic: Cloud Storage Systems: Latency Analysis and Caching Strategies

Speaker: Vaneet Aggarwal

Bio:

Vaneet Aggarwal received the BTech. degree in 2005 from the Indian Institute of Technology, Kanpur,
India, and the M.A. and Ph.D. degrees in 2007 and 2010, respectively from Princeton University,
Princeton, NJ, USA, all in Electrical Engineering. He is currently an Associate Professor in the School
of IE and ECE (by courtesy) at Purdue University, West Lafayette, IN, where he has been since Jan
2015. He was a Senior Member of Technical Staff Research at AT&T Labs-Research, NJ (2010-2014),
Adjunct Assistant Professor at Columbia University, NY (2013-2014), and VAJRA Adjunct Professor at
lISc Bangalore (2018-2019). His current research interests are in communications and networking,
cloud computing, and machine learning. Dr. Aggarwal received Princeton University's Porter Ogden
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Jacobus Honorific Fellowship in 2009, the AT&T Vice President Excellence Award in 2012, the AT&T Key
Contributor Award in 2013, the AT&T Senior Vice President Excellence Award in 2014, the 2017 Jack
Neubauer Memorial Award recognizing the Best Systems Paper published in the IEEE Transactions
on Vehicular Technology, and the 2018 Infocom Workshop HotPOST Best Paper Award. He is on
the Editorial Board of the IEEE Transactions on Communications, the IEEE Transactions on Green
Communications and Networking, and the IEEE/ACM Transactions on Networking,.

Abstract:

Consumers are engaged in more social networking and E-commerce activities these days and are
increasingly storing their documents and media in the online storage. Businesses are relying on
Big Data analytics for business intelligence and are migrating their traditional IT infrastructure to
the cloud. These trends cause the online data storage demand to rise faster than Moore’ s Law.
Erasure coding techniques are used widely for distributed data storage since they provide space-
optimal data redundancy to protect against data loss. Cost-effective, network-accessible storage is a
strategic infrastructural capability that can serve many businesses. These customers, however, have
very diverse requirements of latency, cost, security etc. In this talk, | will describe how to characterize
latency. In order to characterize latency, we give and analyze a novel scheduling algorithm. Further,
I will present a novel concept of functional caching in storage systems and describe its advantages
as compared to duplication in current caching systems. We will validate the results for optimizing a
tradeoff between latency and cost using implementations on an open source distributed file system
on a public test grid.

Topic: Architecture Directions for Data Centre Server Processors

Speaker: G S Madhusudan

Bio:

G S Madhusudan is the CEO and co-founder of InCore Semiconductors, India’ s first processor IP
company. He is also one of the coordinators of the IIT Madras Shakti RISCV project and a collaborator
with the Robert Bosch Centre for Data Sciences and Al. He is a veteran of the electronics and
computing technology industry with more than 3 decades of experience in running tech startups and

R&D organizations across the world. He is an advisor to various govt departments and was a member
of the GOI Al task force.

Abstract:

Current server processor architectures are a compromise that attempts to cater to a broad range of
workloads Recent trends of adding accelerators ameliorates this compromise a little but does not
go far enough in rethinking processors, especially for data centre workloads. Server processors need
differentiated cores for running kernel and virtualized user workloads, light weight compartments for
security (including extending security across sockets), TM based LS pipelines for memory hierarchies
with large variations in memory latency and core to core message passing mechanisms.
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Topic: Time and Resource-Efficient Performance and Power Simulation for
Building Next-Generation Processors

Speaker: Trevor E. Carlson

Bio:

Trevor E. Carlson is an assistant professor at the National University of Singapore (NUS). He received
his B.S. and M.S. degrees from Carnegie Mellon University in 2002 and 2003, his Ph.D. from Ghent
University in 2014, and has worked for 3 years as a postdoctoral researcher at Uppsala University in
Sweden until 2017. He has also spent a number of years working in or with industry, at IBM from 2003
to 2007, at the imec research lab from 2007 to 2009, and with the Intel ExaScience Lab from 2009 to
2014. Overall, he has over 16 years of computer systems and architecture experience in both industry
and academia.

Trevor Carlson’ s research interests include a number of areas of computer architecture including
highly-efficient microarchitectures, performance modeling and fast and scalable simulation
methodologies, secure processor designs and efficient accelerator design. His goal is to improve the
performance, efficiency and security of next-generation processors, covering applications that target
edge (IoT) and cloud-scale applications. While a staff engineer at IBM, he helped to author 4 issued
patents. During his PhD, in collaboration with the Intel ExaScience Lab, he co-developed the Sniper
Multi-core Simulator which is being used by hundreds of researchers to evaluate the performance
and power-efficiency of next generation systems, and continues to be used to explore next-generation
processor design at Intel today. He recently worked to develop processor architectures to more
efficiently handle long-latency memory accesses (Memory Level Parallelism, or MLP). Dr. Carlson” s
research has been published at leading journals and conferences in computer architecture and
simulation such as the International Symposium on Computer Architecture (ISCA), the International
Symposium on Microarchitecture (MICRO), the International Symposium on High Performance
Computer Architecture (HPCA) and the IEEE Transactions on Computers (TC). He is a recipient of the
Best Paper Award at the International Conference on Embedded Computer Systems: Architectures,
Modeling and Simulation (SAMOS) in 2016, and the Best Paper Award at the International Symposium
on Performance Analysis of Systems and Software (ISPASS) in 2013. In addition, his work has received
four Best Paper Award nominations, one at MICRO 2019, and three at ISPASS in 2018, 2015 and 2014.

Abstract:

Driven by the demand for higher overall performance in general-purpose processing, fast simulation
of next-generation designs is critical. Architects need to understand the potential performance
benefits of new techniques as well as the energy- and power-trade-offs that need to be made to
accelerate general-purpose workloads. This becomes increasingly important as datacenters continue
to grow size, loT devices proliferate, and as designers consider open-source solutions as an alternative
to commercial ones. The number of potential architects is increasing overall, but their tools have-not
been keeping pace.

Building enhanced processors takes a significant amount of time and effort and the cycle-level,
detailed simulation needed to predict simulator performance can be 1000x to 10,000x slower than
real-time execution. We cannot wait for others to build this promising future of high-performance,
energy-efficient designs. What is needed are techniques to significantly speed up the design of
these new, promising designs, while maintaining accuracy and generality. Many solutions have
been proposed to help solve this bottleneck, such as analytical modeling, and even FPGA-based
acceleration. But, many of these techniques are unable to keep up with the complexity, the number
of processors in the system, or the features that those methodologies can simulate. Other techniques
restrict the type of changes that can be investigated or complexity of the workload. In the end,
we need flexible solutions that allow for scalability and flexibility, while maintaining simulation
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performance.

In this talk, we detail our latest work on hardware virtualization-accelerated simulation, that attempts
to address many of these issues. In addition, we will discuss the potential for new methodologies
that combine higher-level architecture-style simulation, along with sampling and analytical
methodologies to quickly explore the processor design state space across multiple levels of detail and
simulated performance.

Topic: Lessons from Building A Stream Processing Engine from the Ground
Up

Speaker: Felix Xiaozhu Lin

Bio:

Felix Xiaozhu Lin is an assistant professor of Purdue ECE. He received his PhD in CS from Rice and BS/
MS from Tsinghua. At Purdue, he leads the Xroads systems exploration lab (XSEL) to accelerate and
safeguard important computing scenarios. He and his students measure and build systems software

with diverse techniques, including novel OS structures, kernel subsystem design, binary translation,
and user-level runtimes. See http://felixlin.org for more information.

He is a recipient of ASPLOS best paper award (2014), NSF CRIl award (2015), Google Faculty Award
(2016), and an NSF CAREER award (2019).

Abstract:

This talk overviews StreamBox, our research stream processing engine designed and optimized for
single commodity servers. Started in 2016, StreamBox was incubated to answer one question - to
what extent we can push the performance limit of stream processing on a single machine? Over the
years, we have built three versions of StreamBox and accordingly explored three ideas: to exploit
multicore for high parallelism, to exploit 3D-stacked DRAM for efficient data move, and to exploit
hardware enclaves for strong security guarantees. | will share pitfalls we ran into as well valuable
lessons we learned.

Topic: Privacy Threats in Edge-Cloud Artificial Intelligent Systems

Speaker: Tianwei Zhang

Bio:

Dr. Tianwei Zhang is currently an assistant professor of School of Computer Science and Engineering,
at Nanyang Technological University. Before joining NTU, he worked at Amazon as a software
engineer from 2017 - 2019. He received his Bachelor’ s degree in physics at Peking University, China,
in 2011, and the Ph.D degree in Electrical Engineering at Princeton University in 2017. His research
focuses on computer system security. He is particularly interested in distributed system security,
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computer architecture security, and machine learning security.

Abstract:

Past few years have witnessed the fast development of deep learning technology. The proliferation
of Internet of Things calls for deep learning applications running on edge devices. Due to the limited
computation resources and battery capacity of edge devices, a promising strategy is to offload part of
the computation from local devices to remote cloud servers. Such edge-cloud collaborative system
can significantly improve performance and reduce energy consumption of Al applications. However,
the interactions between edge devices and cloud servers can also bring privacy risks to the deep
learning assets (data, models, etc.). In this talk, | will present potential privacy attacks against edge-
cloud collaborative systems. | will introduce several techniques which enable an untrusted service
provider to fully recover sensitive inference data. | will also discuss possible defense solutions to make
the artificial intelligent systems more trustworthy and efficient.
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EpritZERE (BenchCouncil)

[E8n] EFRNIRZER % (International Open Benchmark Council, f&#F BenchCouncil) @ — M ERFIMEMNERRELR, HPRRHEEAR,
BEEERBATY. BRFEHAFRITTOR. BN AFMEBRARFSLAEREZFEE. BenchCouncil BaTFEER,
HiEm 2IE0 A . ATEEMASUBSHEARNIE L. FN. WIE. FITR#

UhstAnA] BenchCouncil FSHIAHUBNIAATAE BigDataBench B ARUBHER L& 2EANEENRITEZ —; MSHATERER
J AlBench. HPC AI500 LKz Edge AlBench ZEEFR L4772 T M. BenchCouncil WIZEAEAREE NI BN A HE IR —IIRER
HE; UEMUNF AR BN RGBRMEME ZBNFE,; # BT Benchmark ME N TERRASFERIBEE .

[S236ER]BenchCouncil FI#Ex & 1EB I — RIS AV H AR SE B0 R . 12 SR W AR A FIE SR AR R HHKIE , AIEMB R AR TS,
£5RL T %7 State-of-practice REHFING, BEAIRERIGSITIEET .

(Efrz2E] 2019 &, BenchCouncil fX¥ESLL0PR, EMMFAREENTFE (81 RISCVIERHTER) £EENTERATERAFNEEARE,
REERBERFEN LR ZR0E,

[£EEfE] BenchCouncil FEERfMAEUR. ATEE. SHEEMNEEERE, sl LERARE,

[EFF£iY] BenchCouncil AR T —&5IE #MAMEEHENERSIN. BfFEEIRS5HERS (Bench) MEFRBRITEAS (SC) B (5
F411 B1) ME—MT (RBHRAEEE) 227 Bench 33F Benchmarks BIEDSE IS, EFREFREEEITEAS (FICC), EL—AERIER (6
BIK -7 BH)) FHOEXE MRS, BEEETENAS (10 ( SEETEHAS (MedTech) « KRESEELRB A= (FinTech)
BRI AL (EduTech)s FICC —AEMARE/NESN (B8MNMRILSIUTHITE 600 ALIA) BME - RARE, FAMEEHB. /. BT
EEMALEEE /ITENEFZRZEIN M. BEfE, FICC S ARLTE 2000 AL h. EPRS A A= (Chips) EALF O Al ks, HL
FoOFC B 1, AMEBEABRBISF P ESRERAF A, Chips §FEZEN—R, ZFNEIE 9 B -12 B8

[22f] BenchCouncil &% BenchCouncil fite. FER. =EWNR. LUK Award for Excellence for Reproduceable Research (1%
LEREA Benchmark MELEILPIEMPIIENAT) o

(7] BenchCouncil REFBNZUSE, WilEHEZS S5,

RERFRKF
REREIAS (B ERA ) B—FiOL “BESE, B MR LA BRI AR,

PEMFRAFISRTERZRMTAER, RILT 1978 F, BERPRESHEHUECINBIE—FIARER, 1B 7 HPES—MEFEL.
E—PIFEL. F—PLEL. E—INEMUFEL 201256 B, HESHETERZRARERES AFRERFHRERF. 2014 F,
BARFRIEEARIE, Tl TESHR. Wl B=MEANEFHERR.

BZE2018F 12 8, ERABETMEHIN 3000 &%, HFFlkiL 138 A, ERAETERFESREE 35 A, SMREEFBUEER
M SEUN 11737 2, Hpmbbet 240 A, B4 6600 .

BE218F 12 B, ERABEZAME 1541 5, AFMREL4IRHE, HRFLEL 5%, BLEHESMELESE—, BF¥ELELSe
E=mnz—; EFMNEBFELI5T A, KB 100 MER, HPINEFLEE 1050 A, HEFTEHEUE2ESRE—

ERAL “BEES. BANE. DRELHE. RSEXK ANFES, STENFRERMTINE (8. k. 8. PO0%, UTER 45
FEAC ) EEREG. MANE. BAFR. R LESEFESERS, FPREFRADMIK (ERB. FXN. B, BEH « R
SNEDEEEM (L. FUX TN RES. =) MHOHBELER 116 MEFRAAM. EHER, ERATURRER SESITHEE
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MARRIR, SRIEFEM “HE A H= HF . BE 2018 F, FREFEBHAFRMABNA S5 D, HA, RA 40D RINIS D
SEMBER 7 Fr.

ERAZHEMNFR “FEERERCTAS B ESNEEAEE, M “HAR. BAS. B3R SEREHaNEEKT. PR
ZoEmENANERETe, BETENFRENREEHFER, RESHRENFRE, BREWES REOBCIFHEW AL, H
ERVOIFIRERERS, WALREAHATHETE. BE 2018 F 12 A, ERABLZRITRT 160614 ZpAREM LT, BLF0, HE
BFELFA 77853 B, BRT 290 BAMRIAEZ TR, ERAERT2EAMNDZ—/ “NESFELREE" . B 1978 FER
LUK, FTBFmME4EE 108 & i mbitt.

ERKBARAPERFRNE AL, RESESKTERKREFEFOFEIW AT, EFMRECEMNERBRIFNENE, FER
FRRBEARMRIF HEF M RASIE. DHESAREREFRMUM 23 PNEREARKEMRH. —MERERE. RPEXRMAR
Pl TTHAERERIERE. 18 MHERZFRERKEE. 9 MERIEMEHO. 17 MTERIERAHRZHO. 15 PERTIERRE,
UK RZERFEDARMAIE, NFEEFRET ER BRI LT 5.

ERARE FENERMIAUNEZ S ENARERZTERZREXEBERTONRR, BEFENIERFRFNEF X, 4+
FITEPRIBEE DA S AR U ER A AR K. EREREKNVEDIE, ERSET W,

ERAHEEBNR, SENASEE. WEMRHBESMACEFTFHR. EBRARNEERE, MEHAFEE, RMANRER, Bk
TRESKFHEWHI,

ERARAERENFRHER , HFEFLZURN—RFRR 401, 2HAEEF. HEF. BEF IF R¥E BEF gEZ7TIMFERIE;
MEPAIRN—RFR 53 D, DRELAFE. &FF ZF #EF. XF BY IT% KF BEF. E8EF 10 MERIIEL. i, ER
REHETIE. THEE. . WAL, ZACE. 8% . HF, TREE. AHEE 10 XL UWFUENS , ERIEmE T
PG 22 Do AR BARFAFRABNEN, ERAOLERFIMBYAFRL X FRURAX. HE2RBZFRRE,
FEEF. % BEF. DEF. 5%, AFEFRNE RN EI.

ERARESRFMAMENFEA B FEHZN 20 e —. RIBLEHENRFRRTGEER, ERIA 30 MEREITN A, HEhA+FR 181
f£2019 FF 1 BATEHI ESI (Essential Science Indicators) &##iES, ERIAERFS 88 i, (UFAMEIRE—{L, E2Z 22 MERHEFE,
ERAMBERZMEEZRETS ESI sTADZ2—175); MERZE. hF. MERFESETFE. TE. EYAsRE. Rl iz 740
FREN ESIFITHZ—, 17T PMERNZESI giaRZ2—F .

EREHFREARER

MRUTACRTARILE, REBx, MENX, AMEF. HRAWM, L5HEFET. TP, RE=2&E, 2XK2|R 21228 FHRE,
HPlXER G 89%, RB2MERE_AX, 2XKHF 14 MES. 2 MIEHNSRL, 283 MTEAN. 35 MK, BEAD 414 T A, FE
FTEFRE2EEZUEERD . ERAESTEX BEREHRETEXS 30 ZHREN S FRALEA, “NR"—i1, KRR T GFE B
B F8 ‘MEREE , BRBRRE. GlLi-9E) § ‘FEANEAFREAZ, MEENXTRZY 8956, EREENA, FRERE
HEREN, BIAFEES, HEMATFIANRXKIEEREEN. At 1368 FHRMEENRERE, 5SRNIRXEETEREARMER. 2001 £
128308, ESKREXAMETRBRERK, H—MItREHEANNET TR “BILBERESRERXKIFESRENEX. RSER
WINRREESKEREX. FEEMITNSREHRX M LRX" BINREE ML, HFHK, PREBFIRESRFXINEENL, KANEER
BB, WIRE. XS, RELBTHRAESE2EMHILT “MRGZURZHASMN ‘1437 MERENER -

MREBIRTFHBEENF . 2017 F£5 8, ERANE. BEBEIRE (ERPRGEEERBZRORIEDR) , WESKRIINIERE
KREERHRSIF RO = AMFHT — TREEBNESEFX, FRESHIEMSE, T RBAK” M AREEE" BIFE, X
ERERPEEEFRZERX. ESERSEMEGZEFOEER, TEREREERTEfFaNPO. BffzEF 0. BHALEF—HABE
=AM BRI R, TREEREEMTULTREX, 2014 5 8, ERHMELR BLEMERREGIFE (FFR) 0L
TEK, B2EEMNERFZATWREK, FREAREBHENSRAEVERTENK,. TRIBEMARERAN, MRTEREMICHEEZIZN
RHRSEE, BNLXBERESMEREILERR.
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PERFRAFRERE AR~ TR

RN RIRRKITE XIS R R, EEHRRXRB SR, MEFE AR MAREEDELE, MRSHEEREZ2RBRE
Ba, SIWANBEN BEFHRE. HELR, FERFRAFURZHAWLERANRZY, FAAFREHRS. AL, B, ERFERF
FRIFHETE. . ESTERNNE, STREARBFHRPERMZRAFHPRMZHS~ LR, SRBEE. AT BREFRRS
wH I RERFBROBIGESBIRME, ITSERKEH. B, ~IEE. AFER. BESHNEGEEILTa. MHRbER
SIQFTAMIN M ALSIHAT MFRMFIHESE, KUFDARA QI MAMRKAR ‘SR B, @deiFiBErEER. sk
AT SI#E. BWAAEFR RSTAER. TREEZOFAHN, TEEGEREMAONEMFITURESRMREM. Tl M RRBEAH
REM, BIHAS SHIEFT A EARREBE AT L TaMx@g WRHERHEINSE S TR SERBEDN—EURR IR ES R4,
BISEMASTRBAREREG ZRITEEN, #MEIERMTRSERATRBESFETS, BRI U F i 4edmsy “1+3”
MexEIER, RERBFEHROR “TN—Ht" BRI R AR EH R

PERFRAFAREFSHBEARF R

MERIZ SR BREARFBMILT 2008 F 12 B, HPRIRFSERRPAENTADENA, ERAAKR L
RAO. BRAMRFA. KBHFRE. YIEEMZAR 4 MRS HENRER ST k. BaiAdBEs
ERFHEMEEZ S BRAEXFRME R MEFRUMETRME. FERREEIERETHZF
PERRYIEST TIF, WUMERIARAEMHRZ S BRA MM L. BEHREMEARENDIRIERE
TFe FhT TS MMHRIFEETIE. XFTE. TIRTE. NENFESRANIN—RFRBIMEE.
HFTIR. PUMBF IR BRUSEMET— P ZRFR.

FHREEMT —BETEEM. HUBm, ARMHRZEEIEIAZIERAFHEREESHF K
FOIREERERIMR G, EREEZRIM 3L A, KUBM 175 A5 8FRLE 12 A, R"F 25 A, TAM
BFETAL A, FREEMEAT 50 F Ao

SRAITE 2000 THKNIRE, DEHFRHE. HHSRENAHTRE, RPEERRE 161, mysmaisg, tmmem
SELN 832 F K, RIFFRIE 174, REARA 1100 FHK; AHRLRE 111, EIRN 102 FAX, EREBIE. BK, MERESX
TV SG & B AL 3300 5. ARMERAS TRIRLT 2016 £ 9 BERE, hORmgEns OAFhREK FHaRL

3 800 F5 7%, EEIBMESESE 3D FTEMN. BOLIT R4 SIS Toh oS Tl e P RS aEia &,

BABEASRARENS THEES,

MERIZ 5 R BRAZGAAERE IR T FE MHET I 3 NME LIRS, AR ERYIE R F50 TR RESYIE T HE.
YR F. MEFE. AFTIRETL T AFEABMIIERR, AFTE. MHIRET W 2 M iEERR.

MERFENBRAERTERNRIAEETRE, LEEAEBITB3HHEH. EREARNEZESTESEELTE, TABNNAERHEXLRT
Science, Nature Chem., Phys. Rev. Lett., J.Am.Chem. Soc., Nano Lett., ACS Nano, Opt. Lett., Adv. Mater., J.Chem. Phys., Phys. Rev.
A/B, J. Appl. Phys. EEFrEE F AT L.

2011 %5 8, Fhr5XEDEASERMZFET (The Methodist Hospital Research Institute, TMHRI) SEBEXSHEFRMATEIT. FRIETR
EEEEF IR, BEZIEHRENSMADNEMILERZE.

FHtE 2008 LI LK, HITBFREATE 183 Ao BRIKEARETFEALL02 A, EFFELHRLE 37T A, MEHRES A F
BB R ER IR R, BEVHNARE, IR TFEE L RAMBRERAT, SSEAERNIMREDIORE T . FhMit: http:/
cmo.ucas.ac.cn, HBFS: comyzb@ucas.ac.cno
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RERFRAFHTENRFESEARFR

PERFRAZHENRZESRAFR (ERERATENFR) MizF 2012 4, HE1579 2001 F 7 BRINFRERFRFALERESR
FETEZR. ERAHENZRETER BT ERARRAELED, DEPEMNZRRAAT. FERZRITENNSEE ST 0.
PEMFEULET ERAMTR. REEERARNRNDERAT (RTPERZRRETENNBMRMR) FZMARMERDD. BEITEN
FRE. HENHNFERAFERERERE; BENEHENFS5ITES 10 R MRPOMBRIMERIERE; REIHTEIERLEN,
HENRHESEL, TEINVARAR. R TESHFRRE,; WRNEXHHEE, BBERISRNUERIFIIRM,. HFEARTEBLA, H
RRERFREREAT (Rt K5 FAZ) 84 A, KU 164 Ao FHRAERKAFTENRL, BIRKAFNEERL. RERHFRRA.
ENE 6

PERIF BRI SR AR

ERZRITERARGR (BMIHER) ST 1956 &, BREE—NEIMNEHENRZRAGSURRNZARNM. HEFTRHIED
TRES—aERHFBEATEN, HEMTRESEREITENNAREL, REEKER CPU D BIEEXE,

IHEMERENENEWEE, #REHTEMNRAERE, FEAERKER T AZREERRTERATLIAR, EXETFHFST
BB TR, MEFHSRALRRE, MHEMGEEDBEFARBGMBFFRRM. HEFRO. REFMINEFROES AT, UL
REAE. BESRALI. RTZ2EK, HERERFMRIBRMRESEINE T EZMM. 8E 2018 FK, HEMRTEX. k. &.
EREER G 227 51, HAp, ERERHRE) 50 T (ZIFE 5B 1310 , B d. SPRAIERE) 178 T (ZAFE—5E B 16 1) o

THEFFIRET BRI, I, BN MR, BESHNEBARAH, U BEERRDE, XEETRE, SIMFEERSL AEE,
BEGUHT. KK BIER, NHMAERRBEFE AN,
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It ERIEF S SRR

LRREMBIEEREMRERE QERFHAT®) =2 BenchCouncil FHEAMMNEZSENMZ —, TFFEENMK (Benchmark) &4
AR (simulation) B33, FHEMSIEEFARES,

fEdp:

EHPRASC A EENMNR T RS F ERS1IR RS,

5.
ERAGNEENR RSB E, LRFRREERIRERS (BenchCouncil) MHITERSMAZ —,

AR :

BHRIEE£E Mk P TEEHERE (bR BRAE, ZARAREMASMEHREIEFNELRIATE: MF.

=iY:

EEMWENET BenchCouncil ZH4EH9%Y,

FEamFNARSS :

CNAS JIiAARSS : b EFRIBIRE ERNEAWIM &L B CNAS MNAE R, Mt IREARIER (reproducible) R4EMNHARSS .

BenchCouncil E&NIREY: ERERNIRNZE S % BenchCouncil R mTE AN TAFRHMEIREEMHNZE, BB #ES
AR T A,

BenchCouncil HEAMIKEK: 7£ BenchCouncil BYER T, EXSENIMISCHIRL LA, HBRHEERMAVFTRAM KK,

ABEMALISERIES: BHOBGE—F (FEEIKMTTUINER) WAKENALISELARZTE, E L EREFHMENIEE
(BenchCouncil t8E1E X BenchCouncil %28) , WEIJBENRSHITEEN D

BK&EAN:
HEBEE  FHSHE: 18600748153 (S 13247856182
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FREIRNF Pt

(RERZEERT) BRERFRIE. THNUSKBSREMTHINEEERT, THEAPERFRRKAELRT. EEUN ‘E
EMFEREZOER" , ETRERFRERSHEERNESRERETE. ZTERTERRRIMMAERFR. EETRMEER L
ZFHRKENERGEAEELARRE, UANEZFANZIXFRNLRIRSBEH TR, URFRRAENHFRELSE
HHERTRER, NEREMSEAREENTZE, HE 2. EAMMAHSMAREERFBEMBFEwE L5k, ZTHELN 2
@’ SETERFRAEH RS A EROFIMAIA, EROASEIIERASITR. RTICRTREAXMIBMENF R EE
TR, BRI EARESEARIE SRS TEZ—

2019 5, EFEMMMAEE “PERMRIEXGHRATIZOE" SRS, () BRUNBREEEBTIRMEFE—; EHRFAH
TR m/4EE (WAJCI2019) FFOAH, AN QL XY 3 MHEMTIZ—, DURE—RPET); B, RPERZER “FERT S5
#BEE (CSCD) 7 « FEMEBFER A EBF5IEIERE (CHSSCD)” « “IRAF (FXZOHTIZERR) 7 . mRAF “FEA
XHERPSIEIEE SENSIEFERS. 2017 FRE=R “=EERIKRT" ; 2018, 2019 F, FAM—RHRIATINEFEHESH “H
FEREEFIFXE" ;5 2019 NifE (PEREATISHEATEIHRD) BT o

AR EEAGEES

RYMEBERTEEGRATT 2017 F 10 BAREI T RIIMEEL AHZEESSs (UITNEF “BFEam ) , BB AREERIImERE
FILEEN—REASAR, EEARMRMNER “AReN. DREHFH" NSE, B AmER. HEFH REEGIFAN, FAM
FOEWIER. BA. ZRIAA, EIREFIRANA. AL BAHMFFENIR), SEQImE RMDS WA, RMDS the——Clobal
Association for Research Methods and Data Science “£IXHIRFEZSHBERFMNS" 2 2009 FEEENMINFMBIERFNMG, STEER
AT EEERMEHCRIRAMR A E SRR F.

BB AMAMRILE, RRPEDEARRNNE, TEEIHN AEARUKERNEREBYHZED. BEXFT Tol” 2EREE
HEPEEREE. A 2019 FEMFE BN ASE G, ISR RM.

FARIBBEAFEREFFET AR

A REFFEARFERE+ SE TR R R EAFILL ARk ERRERARKEHEN™ VR MRENRERMERRERE
B2KEMITHR ZHHR, KIEEMEEAMLRENENRANE, ERREANFSE. REBF. AREREFLHFERREG
BoRGUS, UBHMAENNT, FmlnSsm, ERFSEME. ARSI BT R E 1,

REBERD . EEAZHEANTECHZFNERT, mRBEFNUERZ], —2tHa (TEEMBR MR TR FRFER,
RIE 200 1Z7ehYR B B, INERERDF A IWER, BRsIaMRB. LR~ L EEFEMBIE L NFdlk 260 KR, —MTZ4
BIF= AV E=BF IETE Ao

REFFHA. BREBAZFEENNKBEMRAERERRME, F—RBHRE. ANBFSEREER. ENBRSHMARSEMR
LT EAR KT, HFBEENZL, ERER, EEE, BREERENER—ATRFEL 203, MERMSZHEERK,
EEEMERMEREAIE 4 T, —H W EEFHEHH,

RERM~ IV ED, HRBEiHEES 2 IHREREKPARNFHE. FEFUNRAREE, BEFENFSE LAEARRR. Wbz
DX, EESHERATE, CHATHNERNIE, HS5HAFERIRANTULEE, il RESHBIE R I B EwE
B .

A VBRI E R IMI TS e AT Ak AT SR 2258070

R AA: Emm  BiE: 025-85700688/85805798 15850519236 HEFE: zc63005@njzhishui.com  cg63001@jsnjx.com
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AT

PERFREXIMES L BEEHAS

FERNERERCIFSZBRHEMA R (U TENECR) MRIIF 2010 F58, HPEZZELR. ABERAXNRLENIHEERK,
ELRZHBRFEERENN. BOSCRT —HBSBAR. SIXH. FFEX EFFH. H2ENRNAERRLFHESREPFZ
ARERZRR, BEftEnETRERNERERSIRIDRINS, NEREIWRRNBIFEERFIERHE HZFNERRS

Et2BFPENTIREES, ESETENERZEENELAM. ZRANMNDCESMMEHEREE, KMERMFLRE, BRIILE,
IM%%ET*%WE%$IIM&%\ﬁI%%\I%U%%ﬁ?&%\H%&%\ TRRENABIERSERNRIAR, AERELT
ZUEEEREN, BESHPRMBFEXI RN,

EolsEtRZESREERFEEYIEE, SEMZEREE 21 BE8EEL2EF, F 2013 4. 2015 4. 2018 F=RAThash “REFE"
Efr=il, 2019 Faizhash REFRET MMINEREN. SEERAEAZEIEUBAR. SRR, tlxRBR, ZaNEMAER T
hEXRSBREARIMINTEZ—

35 \QEisEalE e p T I



Bench IEERER A RBT

—— Council

(AN GITR

FhtRRL
GRS

IR, 5B, X, 1963 F4£, AdtA. 8L, ARG, TERFERRLT, ABRTERMNF Rkt 3
FEPEMFRERK. RAMR, FERFRAFREDIDS. KiK. BEPERFRFSEARAFTK.
HEPID. TBMEFSESEMHYIERR.

wmFERL
EENFHRRK

MFE, 1963 F 4 BHAE, WARRHA, 1991 FEEGMFRAKRFRTAE LT 2011 FHiERN
PERFRRT. REFERFRRK. KENSESERTENGERENS ZAANHR, LEBES
MNMUSFHEEEITENM “FA—8" [igHA. “KAZS” GRNEAK, “KI—5" . KIS 7
REFIFEBE TOP500 BRE—, SEKERE#HY (QUFHE) X 13 (HR®XAN) , EREH#H
T—FRIGLEARBAKAR-EFR 1T, ERBFUR—FK 1, ENMEER R # P —ER 5T,
RARAHESNFPESRARAE. FEBTFRER. XKEALSTELAIER. FRTURAEAR
e

Xe@ESHFAEE-

5
PENFRAYESRIRE

Fi55, HE, NEPERFRAFRERBIE. BS5EIRK. 1993 F 6 ARV FHERIAS, BE
HNPERFHAEYIAZA LE, 2001 F 6 B THERFHEDAAPMREESFELFE (. HEPE
MERNEZSERESEAEUMARBE LK, FERFRARERZRSFREFRESEIRK. HR
£ K. KEIMSEREEMESAGENEN ASESD TN IR EWBIIN SEN R, IIEET
EESFFRREESK. FEEBARRFRRESK. EiflttgakEHRD (ICIMOD) JRIIEES,
EEIFERERMAITNEE. BE2EREENSHF M SEMTSRANE.,
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winE
FRERFERIRHRITRIE

s, TERFREHSESOMTRES, (PENFRETD 8IFH T « BESEE £
SEFTUEL, PENERERATIMREESES, PERRATMREFAZRSER,; FER
EEEFMASHBBLESASENETUWERZETE. WPK. KIAMNERRSBERMATS HRT
fE, BE5REEL. PRSI, EEEGRE. MR EERAENRE,

KeBRFERSER.

AR ES E BRI ARG S =

sl
PRIt R RS, B ERSERE

ELEHEEERIIRZER 2 (International Open Benchmark Council, f&#k BenchCouncil) =&,
BRI BFR A, FERZRAERUBIRMELES . trERERNABMBRATEETH 40
TURTERAMALTE A AN LR, HEBETROAZN G, MIEALEA, MBHERFEEZMRN
B EE—RR T IFENEMERALS BenchCouncil, HIBETE, MASHNESMAKENA LS
BEMNRATEE EREAR RN R=ET T2, tTF 02 FREFERERAFENG S - PER
FIRARER (EFRBMPRRRGRT) BP0 MEEFRETERERAEMRME (EF) . BR
RS ZHR () LUK IISWC 2013 REIBN R,

=
&8

PERZFRITERARARAERIEN

T&, B, B, 8&ITiEN, 1999 FHNFERFEITERAMFTI LIF. EEMEEIEFOIERET
MFEIRPORFREF L. F 2005 FREBHER FRA L AR,

TRIZMA
RERNFIRA PSS

RN, 5, 1972 4, MEMFRAFHR, BLESN, sHESERESLERREEE, i
ARABEATLER. ABESTIHE (B5TE) F IFEREARZESH LN, BXRMEE
R, ERBERITRESLTRATNE, AERRXETRETR, FETENFEATERS
RIVREZZER. HEETERELH. BREBEAESTXHELZEZEER, PEATERFRE

ERSEESESE

=
ZAMmFTE Do
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FRER EREAZ A AL IREIR K
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