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AINE:

EREFENBRUTENER, ZEE=RNARREBARCEO, HRTHA LE—ERHTREFE
HRBOHFHTAOSBEITEN, AR TERBEREG64-256 CPURGBLASHATEN, AT
HREFE—S128M T RHBRITEN, HRTER EE—NUEKN AR, MAXNA,
ENE, HSXEUHEEVRETONBU; HATHRE EE—NUBRITENHIE], £
BREXMITZ A 2RI ER I IS BOE B MIESCP; AREBESHIFEFE=MARRThird  Brain
Research Institute, EFFHAFMEXFTHRM. FRIFIK., KERRAOZEROHLE, F
FEze, UF. S¥RNLHR/FHTRMMERNBRENERKHFESCPRAUHFEKES. X

H

B, EHHRBIEFEMEINZE.

IREBHE: From ARMs to Brain
IREA: Steve Furber

REZRTERRT. ARMEIIBA . BUNERITRIREAY

k&R B . High-Performance Deep Learning and Machine Learning
on Modern HPC Systems

&= A: D.K. Panda

BZBEMNIIKFEHEE, |EEE Fellow,BenchCounciltEEZRKER

L AYINE:
DK Panda is a Professor and University Distinguished Scholar ofComputer
Science and Engineering at the Ohio State University. He has published over 500

papers in the area of high-end computing and networking. The MVAPICH2 (High

ral
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Performance MPI and PGAS over InfiniBand, Omni-Path, iWARP, RoCE, and EFA)

libraries, designed and developed by his research group (http://mvapich.cse.ohio-

state.edu), are currently being used by more than 3,100 organizations worldwide
(in 89 countries). More than 965,000 downloads of this software have taken place
from the project's site. This software is empowering several InfiniBand clusters
(including the 4th, 8th, 12th, 18th, and 19th ranked ones) in the TOP500 list. The
RDMA packages for Apache Spark, Apache Hadoop and Memcached together
with OSU HiBD benchmarks from his group (http://hibd.cse.ohio-state.edu) are
also publicly available. These libraries are currently being used by more than
330 organizations in 35 countries. More than 37,900 downloads of these libraries
have taken place. High-performance and scalable solutions for Deep Learning
frameworks and Machine Learning applications are available from https://hidl.cse.
ohio-state.edu. Prof. Panda is an IEEE Fellow. More details about Prof. Panda are

available at http://www.cse.ohio-state.edu/~panda.

REME:

This talk will start with an overview of challenges being faced by the Al community
to achieve high-performance Deep Learning and Machine Learning on Modern HPC
systems with both scale-up and scale-out strategies. After that, the talk will focus
on a range of solutions being carried out in my group to address these challenges.
The solutions will include: 1) MPI-driven Deep Learning on CPU and GPU-based
systems, 2)Out-of-core DNN training and exploiting Hybrid (Data and Model)
parallelism for training large models and data, and 3) High-performance MPI
Runtime for Dask to support GPU-accelerated Machine Learning applications. Case
studies to accelerate DNN training with popular frameworks like TensorFlow and
PyTorch, Dask-based data science applications and cuML-based Machine Learning

applications on modern HPC systems will be presented.

REEH: EIRANBESHS

REA: AER
BODRBAGRATESK., R2E, dRRHEREIEIN. HRR. BT&ESIh, £+
—E2EBTHEER, F+—RE2EAARKE, EH+H/\K. +tAXRKE

AN

HAER, B, IKEA, BXEVThRRTER, NESHENEREERRL, 0E
BOPRBEABRATES K., BEE, PRRHERSIEN. ARR. B14£SH, £+
—ELEEHER, F+—E2EAKRRE, EO+/\X. thXAR%. HER2001FERS
FREGGCEBOHHIE, EEERERTEEE—NERLERLTIS. E—164ER
LEBEE2E . F— PN EUIZGEREOISHHE, ERELCESZHHIRZHRIGHKE, B
g, BOLERELEMRITE, TZEATHA. I, KRAXETE, AEREEER
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ANIINE:
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£, ZESNZREHEITENNSHECPUZESEEAREIURM. 863FAME. ESM
B, S52RECERIICPURHIFINBE . RESMERREHSEINEMBREE

HERLE, EERPEETINRENERIEI0RRE, BIEEF20RK,
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REAN: KIHE
HETEIRE

ANIINE:

kFEL, TENSHENGCREMEXNENIE, SESRLESTH. HEPOTHE
NES%., SREF/INEFERG. EHSE. HETLNAZEI NS, ErLENEARREE102E
HEK, BZXREARORBIN, BFEEEIT, FRARANNERIZSHERCPUF IR
ZHFR, RERTBOZHEEARILX, HIETI1208MEBER, WALEERLGEEHIARE

RATESEID.

RERE:
SHUEELFFRASPCHR ARNERERZ—, BIRFANHFOARTERTINA
BAHES, FEARNIARE, REAARNRERSR, BITREFRNEREMNRA, )
EBOLARITERTTZE, BOCPU, GPURIDSP, XFFR—EESE, NMLEMIHTERE"
BRK", AEURERENEN, RARELXERBIUIENEN, MREGEANBHNER
HHSME—ELENANIERNNGE, 8F —ER—ESENFARIT, —FRETIIESE
IS ERERZIRIT, M—EECPURIAIBISOCIRIHFIR A,
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In this address, Dr. Hwang will assess the fusion of 5G mobile cores, Al chips and

servers, satellite system, and network slicing techniques for building industrial Internet
of Things (IoT), enterprise supply chains, and Al-oriented smart cloud involving social
media networks, business, industrial, and healthcare datacenters. He will share the
first-hand system design and benchmark testing experiences of a new pioneering 5G
Al-oriented cloud platform, just completed under his leadership at the CUHK-Shenzhen
campus.  This research cloud was custom designed and constructed with state-of-
the art hardware components and open-source software libraries upgraded from
Inspur, Intel, Nvidia, and OpenStack, etc. The system design was optimized mainly for
smart city, intelligent transportation, and healthcare applications. We develop big data
analytics, edge clouds for AloT (for Al+loT), machine learning, and innovative robotics
applications. Initially, the system is dedicated for public use as a hybrid cloud to serve

the Greater Bay area of the Pearl River.

REWE:

Kai Hwang is a Presidential Chair Professor at the Chinese University of Hong Kong
(CUHK), Shenzhen, where he heads the AIRS Research Center for Smart Cloud and
Industrial loT. He received the Ph.D. in EECS from UC Berkeley. Prior to joining CUHK in
2018, he has taught at Purdue and USC for many years. He has served also as a visiting
Professor at Tsinghua, PKU, HKU, and Taiwan University over the years. Dr. Hwang has
published ten scientific books and 270 original research papers in computer systems,
parallel processing and cloud computing. An IEEE Life Fellow, he received the very-
first Outstanding Achievement Award from the Computer Federation of China (CFC) in
2005, and the Lifetime Achievement Award, IEEE CloudCom in 2012. He just won the
First Price of the 2020 Wu Wenjing Award on Artificial Intelligence Natural Science and
Technology.
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FE. DFXRRZRSEESRAMSERERARER, ARMEATFETENITEE, JRS
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REEB: REEXSH
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AINE:

XEK, FERFRKELE, BTESR, "KIFE"REHIR, 1999FF2004F 2517
BEBRFIRENMEBFAREINELZNU, 2004FBREHK, 20177FSFHHIER, 2006
. 2013FF2017E DRI ERNHMBEF PO, REBEIFRN4;ZRZHESHE, KB
BRHEENER. BHR2NEBERSEXREAHRR., EEERERBANFESERM
B. BERERWAITNIRE., 863HERIE (BFER) . "ReR"EATIRAF20R
MRE. &FESCIES18X150R%(IEEE/ACM  Transactions/Journalie X 905R%). EIZR3|i&
X1005R&E(ISCA/HOT CHIPS/MICRO/DAC/CHESETRHE=WIE X 20RR), ENLBEEFISOR
IR, HIREMESEE, S55IEERFFEIR, BIEERNEET) (IEEE Circuits and Systems)
B4, PETREKRRT (ERSBFIEE) HT81ERE, BEFHEHRETRESN
DACHITPCZ R, BEISBE—RSWIEEE A-SSCCHAZRSFFE/BIER. TPCEIEE, TPCE
RE, TEFPBERXFETAREERETEZRRUWER, XERARAEGRRENH. UHRE
B, AFFITETHRFICPUT A ILESSMREEHA, RERBEARLBE S, PELF
X YEBRARP—EE, HREEMARISTEREBNMER M RER LR,

RERE:
EFISFNRMEMBE TR LEBTARNENTY (NA)  BERNRESEENSHE
EREREZ—MEREMER, TRRMESEBNERNAEFNEEEE, BXEEREN
WARTT, AEMBELAGHNOZSENEE, ETCPU, FPCAFBATH, TJUSLHARE
BN FAThRE, ENHIANZEIERE. SR, BRERNBTMA, AMIBFEXIRYE (K
F) BEBLEE XN INEENHTE. BAEXN TR EARUSNSTEMRHERANZL, B
BREMNZEREN AT U REFTR, NTEREENE, HRERFEME, ISR, &
H22MNTR UEESXRISF LRBENEENE, BHESHFANNAREDD, B2t
FiEE&ELFNRRTE, EEDARPAARIIME "B FIRXITE" (ERI) 2018FRA7100
BETF"REEXEH"TIE (SDH) |, BRE"HFL2020" B ZABE T 7 KIFEN
X5, MERSKMNARER. RFER, XBRK, NAIRNRAKREBSHERENBIRE
AERHEN R BATENARTHR, AESISMERTBNEEIR, PEARZETH
MNTHTREIIN SRITES R ORARZR . ARECHIRITRARHEF A REEOMNMENR
X, oo
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FEANTENRREE, KERTNATSREENX, Meeotrfiii,

REHE:
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TTNERMIBEBEMEVESHED, 8317 MEREPA TEEESHNMNstate-of-the-
ortiE8, SEBIIEMLPerf Trainingt8tt, AlBench TrainingBE=EZHFMATE IS
MEEBEREMNARE, EITSLHHr, AlBench  TrainingtbMLPerfE B 2R HE
2. SRE. WY, MEESHHTEES, BYRFMDNAEEIGTRA, BIE, &
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AlBench Subset, BEBI ZHR17MARIHFE.,
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AYINE

Br, BTESH, PERZREEBERPO=ZFMARR. WEDTPORTA, EEN
S, ARFR, BHREER. HAFERRREESHBEZRNARIE. 2011F10BNE
PERZRXEERALMAT AL FNGFIE, BiEE: PENFRENEEFRHESE
R, BBEAMFEPILEERLIREFZARZREZIRERE MIEMRARZREER, BHFP
RBERRIRIR (FRELERENRIR) RITER. PRRESERMEMR (RESRHREN

BRIRY . (BRSHERR) OHTER. (BETHREL) TR, (EEMRHREL) % @
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F, HER, AEFEESNTERBARNZEESIME . PRERSIERERF BIESHIRAIR
FRAFIME (NZEC) | BRAXZFEFSNHAREERE (CDM) | PREERES
SEIERZERE, PREEESHESER (AX) BRIESIZREHAR, ELH
MRELE1088, RRERIMZOHTIEX 7025,

K=R (RIZERE)

ANINE

KRR, @1, PRIRHERHRR, ELESIP, FTREIREEE, PEUHENFERS
METERTVZERSWBK, EBHRARAFTRFRITAEETN. FTHENHTRE
REE, EEERIERTY LARIEN_BRE, HREZ—8F, FEFLH, 32000540
019 FERRHGHS R " EXE—IN, 20177FEECCFEMRIRGEE, 2017FEPRITRIEN
R—EFL, 2017FHRENERZSEARRME, 2017FEBRLEEX, PERYESITES
BEFFWEXBRPITEER, AMBPESHRITERRZRSER, PERGHTUNSESES,
hESHEITENTOPI00HHTE I AT A&ME, PACRICPCRELIBA, —BZKIEER
FENEFERSEZRNEBERE, PRk (MESITELZENL) 81K, (MEHESIHT

SNMNAE) 0 (HENRZESRER) BE., KHERMEERZRSER, BEREFESRM
B, EBEABBESIUHEEREREZERSER, ANBRIVABREERZSSER, AR
HHREEAEBELARPOERZRSEZR, INTEBHHEREZRSEZR, SRHAKEL
RERERSERMNENERRERMD, N=FHPRAKEZEZR, PRPEIEER, F

RIBHRAREFTEEREER,

=R (LIEEF)
A4
=R, PENFRIEERTRR, B, TEFRBTEANSENBRK,

& B WidePipe: High-Throughput computing system for deep
learning inference

wREA: EXHA
PRRITERARRE, ARR, BTES, stetENMRPOER

ANINE
BEXH, DRIRHERARHARR, HRR, FLESIP, SHEHENRRPOEE., S58
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HRFSHBETENEIEIEY4000/5000/6000/7000F £ EE XM ENHH TIE, NEXER
P EFE SR ENIAE BRCH K ERME WA RIEE T XBRE . AeMEESE
EETIX\+RE, BETIEEE Transactions on Parallel and Distributed Systemsti4s
FHNZNEFRENNEFEZEREER (SC. PPoPP, ICS, IPDPS. ICPPE) ., 2010%F3K#ET
RRAFEHEEATE, 20NENEPRRESFELFERHER, 2013FRERMFRANES L
EX | 2020FRK2E" O L OBFEE"RS.

REHE:

With the continuous development of the integration of deep learning and computer
architecture, NPU(Neural-Network Processing Unit) has been widely used in data
centers as proprietary acceleration hardware for deep learning inference jobs.
However, we found that most deep learning systems with a large number of NPUs
ignore fine-grained allocation of resources based on the NPU's multi-core architecture
which leads to a large amount of waste of NPU resources, low resource utilization,
and system throughput is limited. To solve this problem, we propose WidePipe, which
can improve throughput of deep learning inference job with mutli-level scheduling in
an NPU cluster. To avoid wasting of resources, we uses Resource Demand Predictor
which based XGBoost model at the node scheduling level and estimate the resource
requirements of the inference job. To avoid interference among jobs in the same card
that compete for the same resources, we divide inference services into computational
sensitive jobs and parameter sensitive jobs by Service Aware. To make full use of the
cluster resources and improve throughput, we utilizes a reinforcement learning method
to adaptively decide the amount of resources used by the service. Furthermore, our
experimental results show that WidePipe maintains 2.3x throughput then baseline by
utilizing NPU fine-grained allocaltion in our inference computing system and And has
high scalability. Thus, our WidePipe is an ideal candidate for improving the throughput
performance of large scale cluster for deep learning inference. %Editor: Please consider

omitting the previous sentence to further reduce the word count.

REER: ERATSENHEAREHIKREFTLERARSMNA

REA: B

MR R SR

REME:
EAXBBERNEARSE, KEEBRLE, HENE, BERASA TEEEXREA
BARZNNA, ¥REHRRIKEBENELEXRNXE, HEATSENA 0T
RN, BLMEAIRKESSANMDRIEX, KESHEMNTENMEEERNA, WEH
BRI T AN BRI, BHNBLEENRRIKEPESTROAFE, RIHEN
MBERY, BURRKEBNSHEREEEE, RRANLKESESOITEE, HE |
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BN AREFREHTRRNAEREN, BORKRERITE, RIVESHAYT BHTAER
R, FEIHEEFRENS L EREGLES A TE#EXNAXNEMREHTIRIE, UKRET
PAMERENREEE,

REEEH: XTARSRBERHFESH—LERIY

REA: =R

PERFRARFZLR

ANINEE:

LI, @1, R, TBRARDTOABAMEFHTHESHNRREH, HITRFRIUHES
TE, BEAIRENTEMHE, SHETE, REEHTEESLERS, TiRIUES
BBERSR. EFFEANITERS, EERIEZNITENFARSIUFIETICS, SC. PPo
PP. IPDPS. HPCA. ICPP, HPCC. IJPC. IJPP. IEEE Trans. on Parallel and Distributed
System, JCST, Journal of Software £, LAKScience Bulletin, PHYSICAL REVIEW B&
RZHT ERRUBNRRESRNSEETEEXZREX0RE, REEFERNRGE
IE20RIN, HREAMES, FE18, ARPERCBEBRE 38 AHE200RARSINTER
ShSMEREIT EMXZRESC-SCC, ISC-SCC, ASC, RMDA, PAC, CPC, HPC-Al, kB—=&
ERE—BR, ZEXAE"L7R, =ZFXAFE=FIR, FalX 7R, ESCl6RX= L%
PHURZEBERRD, PERERAKRZAERNEE T SAMESLINPACKEERESE,
FUASCRZEBEREB2007FE N TEURBMNIRBEEN., REIERREHS —F
¥ TERERANERERIE. BREEFAR-EX, PERERIABEHUERR—FLES

PRIMERE.,

REMBE:

ATE#E (Al) FIXHIE (BigData) ABRUBERFEMN KRR THORI D, &5
HPC+Al+BigData RS ERBERREHMAFT—HNBERRETENKESR, EHEN
RENTRUTERNHPC, SEWABEVITERIHPC+AI+BigDato2 ARN RS, RMRIER
AREHE, MEERHESRELEREARAEN, EERESEENHPCARNIMA TR
8, FBXINZERNEENE, TUEREBHPCEARNER THRRIHDE, REERAR
BANEHRS, FERE RREESIGRSE, —EEEMRE. BRREES. XHRR
MEH D ENERESE T —HRESITERRHMSAI for HPCFIHPC for AIRSTH M A BARE9IZ T
P A—TREAHEENES ., ARSIIE TR TBig Data, AISHPCRASHARRINAHR,
BRHBENARGESERNBRULRRE, URFERRNOE TXEEADE,
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WFhRARDFY, PRIREHERE L, TEMSREREDRIRITER. RWILERE/MSE6E
MERREBETREN. fRR. RIRENEFRS, EFREEEFNSSENBEANER
IMB10ILAL, BRPBERERAHAR (F4) . 16FEEBERRLFHRATEIDHE, £
ERRERITERRH L. SRLESTRESHNEREE.

WRam: HENRREH, SEITERS

REME:

X SEEHE, XX, NNREZE, HEEZ

MERELNEEBRIENRTEN, SHEECERFRIG, EFXR, BEXHESATE
BENEIARRE, ERPUKRRNSDEATNBRTEEEOSEBRENTENEER, B
FERBITESKEE. ATEROME, 2WULEES THERN, B0, F3, #E
SKAXRNENERBEEN., AXFNERT, TNERNAMESENBOEETERTHA
AT ERNCIOLREE, SHERBEYE, SHHERAEETNHBEATERENESE
EREF. BRBURENARERRISERAIEETETROBIAHX, EEXFEEN
AT ERNANREER. XRBEO AVN=TTRHE" NRARERAEREN

REMB : Sparsity-Aware Machine Learning Processor

REAN: XIEE
BHEAPKBLIR, BESRAFRMAE

AINE:

XEL, Bt BEAFBFIERREE, BESRERARMK, EEEBRER, BE-ZH
HRPOORREAARPOZOBER, HRXBEIECESEIALISROH. EBXIHE
FRERERRESLZE, 7EISSCC, VLSI Sym. JSSC. ACM/IEEE Trans.&F& T1202 &8,
BEHRERIESRLEER TR THUIOXXES, SEERA TSRS STICKERREI, 20174
NEERB AR B ig40%5 LT RBRIFIR, ASP-DAC 2017&{&F1£X, IEEE  Micro
Top Pick 2016, HPCA2015&EIEM ARIRINFER F R SIEITHISLPED2012-2013,20191& 3t
RTE¥E BEIEEE Trans. CAD. CAS2F0IET Cyber-physicalBBieFMMNBEENRE, UK
DAC. ASP-DAC. ISLPED, A-SSCC. ICCD. VLSI-D. VLSI-DATZEFSMNRAZRS

&, EEICCD15, ESWEEKI5LARA-SSCCISMSNEEERFE, RTINS RRERSEAAIITS
AWSSSBIBIIEA, ISSCCRAZRSMATEREGCAMEENTERR, BR2019FHF 5
BRARRBE—EE,

RERE:

Sparsity is widely existed in modern neural networks and how to support such sparsity

in hardware is an important direction to enhance energy efficiency of machine learning
chips. This talk will first begin with an introduction of various pruning algorithm
techniques to achieve sparse neural network (i.e. unstructured and structured sparse
networks). Furthermore, we review different up-to-date architectures and chips to make
efficient inference and training of sparse neural network, covering both spatial domain
as well as time domain sparsity. Finally, we discuss challenges and future directions to, ,
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support sparsity in computing-in-memory artificial intelligent chips.
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REA: fPER
PESFEAFEIHR

AINE:

hERz, B, BIHE, BLESW, 204FHTEBFARFZFETERATRESIH, HR
NHFEEFEALEE. NBFINRIIRNE, HREZ3E, EIEEELH . Neural
Networks. Neural Computation. Pattern Recognition. AAAI. IJCAI EEFIIAK
BRSBTS EERIEST0RE, FHTIK¥Pattern Recognition. Knowledge-Based
Systems. NeurocomputingEBFINMFERALE, BRIABICS2019RESWIENE, B
ACM=R. IEEERR. IAPRER. APNNS=R, HEFEFEAIERFSENRIETVER
FER. PEHENUFSERXRAISHIRESHREVERSER. PEEREBEZZIXEHER
AHERAIBEVERESZRNURBEA LS RESES,

RERE:

EFFR, MREZIARRNARARLERFELR, AMNEAENREZIREREE, MAR
EHEMNEEMMINA TSR, WitENARE, BRI, BRESLES, MMREE
ENEETREZINEFERRSFEXDEPHNABER, BASEETHEOEIHRMEST
REMEREFERN | BETSESHENIRMENPREBRN SR, URETRERB
BREMIINBIK TERREE RS, BFENFDPERSDAE TR BARARRER,
MAISEFHRXARAHBIEEEFTRR, BEERRSAERSOARKBRNE THERE
FEXER, EEMAKANREE. FIRBEFE. FREF,

IREBB: OneFlow: AKXKMIED IV ELREZ IHELR

REN: ZHHE

Bt —AREeIEA

AYINE

=iE, ER—ARREERATCNIE AZECED, BAOTFHA T —RREZIEL OneFlow,
SHET2008FEBEXRZUHENZREIZELZMN RRBEXRZNBELTIEXX) |
HEHTENNE ., SERRZEMAESNIEPRT EAXRZHFIEX, BELSFEEZEERY
ARIMERARITRECVIDIEN F3REBE—L, 2013F, ZHIENMARMRIMNARE, EEMN
EHTNSEZIRGNTRNIFLALE, KP7TINER FRRNAMEETER|ERSG:
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LightLDA, B2015FHs, REBEETHARAFT—HUREZIEMIRHE, RIRMRITMHAR
PelricialR, RitEEEETIIREREFRAMA TEEFERMIN,

RERE:
O —REHEEGItHUb LR T BHERE S IHELZZ0neFlow (https://github.com/Oneflow-

ab. A

Inc/oneflow). BERAVREEE 7T RBITIREZIMEL TensorFlow #1 PyTorch, AflolgE&
FEE: ATAEBE—IMRFR? SEAEREFIEREL, OneFlow B AIREFHIMN
#BIE? OneFlow BIZMRIHBEBEMHA? AHABRT, FREMIZERFE OneFlow MAZ
HEEZRE? XL ee @B R o LA FE OneFlow 18334 (https://github.com/
Oneflow-Inc/oneflow-documentation/blob/master/en/docs/basics topics/essentials of
oneflow.md) , ERXRBSS, B=ABELALER, FNBUGHEERONeFlowER—LExy
HEEZRRGARE AR AR 20T,
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REA: EfgR (CIEER)
FPLARERIRIT, PHEIRABLEE, BRALSERS

ANINE:

FHER, 1, FLRKBEIRIREN, KBEIRATDEE, BRALEHER, 2KE—
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AHEERZRZEZR,. MR, CCFRIIDSEMPEK, EEHRZEAXRZATSEREL
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g2, EFTFEBEINALS TSR, R, BE. BETSUENHELE, KREHPE
3. REZEY., nitE, AFESWUEEMEX50RE, MREFI00ZM, ANtBEZ/EE

RIMOIBREIEA TEREMNBEZEISWUER A,
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STEEERMZFESET (NSF) NEHBFLIRK, NSF  CorpEEINERE, RKEBRM M
BX, RERRESWEXK, CHEANEEEREREREEY. mitE. KRN
MY LHEKZ—, FEESMREERERELI, ECIN INREKA"BICHR, BHE
SMIBEAZEIME, REFRE . BEOE. EfrRkRARRE, FHEETIE~RREES
BEE, BETHREBIATERRFERS: REInceptionAl, RFEAREERZFAIT0 0 Al
20, EEHUEBAIEREHMRRSE NITEA 3.0,

RERE:

MIRRF 2R ECEEABIAR N ANBIERSERERAENENIR, BNERKGIRER
RAZEMCRRIPEERML, MREBAZ—ME—NRATE, ER—ERZ—NERK
HEERAR, BEERE. BEE. WIENNIRE, XFREEHTRR, REEHITE.
REZHEY, RESHBFESSTEIINE, FARRKHBNSESLI, H#EL T WL~
mEEEHMFEE, FAEFRE. BXUE. BRREHEARRE, MRKBOSHFEELR
APERLREKA 3.0TBM—MNNHE, EMNFEITENHEZRENATERESELRELNFRE
i, SRl BUF. S8EH. BErFREE ZNNERR.
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AEABRDADRITCFBWHDEENE, UEXAREERATEIREE, HIRAQSE
=UE. AFE. ALS8, BRiffRREESHARMENA TSR, WEKHBES, U
BAmARARA, BKBEHFEDSE,

RERE:
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BinR, tRBERKEREERAIERE"RE, M20FASHMSRRTUNIEZR, $E
HMEEEELST. BFE5. ERXNRSREVERN, Z2itE. MAUKRPMEIER
Z, HEPayPalEKRNZESEFR LP OREBEREE, ERINEFBEARER. GE. BEfIRITE

MEADRASEERL,

REN: =M

FRERAEEHITIESS

AINE:

ZEN FRERAEESHNIENRRE, MV FIRRKZRGMETER, TN EtEE
BEET, EEBMPERFATOMNBMEKRES ARSI TE+RE, WEFLZEBREEHT

R RRFIREAHREEERZRRASWPRK, ARFREDYREEENKEZ2TE, KR
MREHE X HABRESERFI—RALSEANFEERRBIRRARK, 20205
RIERYIMESBRAL,

REA: FF-
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AINE:

FH, BT, OPPOMRIHIES LSS, TETERNSEENREY, BAZeEXL, B
ZMLE, KRIESHXAIEEZEARNHRINAE, EEERIESESRIOATNSEREIEFR
ALSRAUENEINTEHRENE, BELETNE, HTE, FoEH, SHNEFHEH
REZFZIED, HEAATEEH-RUEENKINER

SRETENIEXIRS

3GEE . Traffic Crowd Congested Scene Recognition Based on
Dilated Convolution Network

{E&: Xinlei Wei, Yingji Liu, Wei Zhou, Haiying Xia (Research Institute
of Highway Ministry of Transport), Daxin Tian (Beihang University)
and Ruifen Cheng (School of Management Zhengzhou University of

Industrial Technology

X H: FLBench: An Isolated Data Island Benchmark Suite for

Federated Learning
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& QIFsS=R:

fE&: Yuan Liang, Yange Guo, Yanxia Gong (Guangxi Normal
University), Chunjie Luo (Institute of Computing Technology, Chinese
Academy of Sciences), Jianfeng Zhan (Institute of Computing
Technology, Chinese Academy of Sciences) and Yunyou Huang

(Guangxi Normal University)

L3GE#HE: A Performance Benchmark for Stream Data Storage
Systems

{E&: SiqiKang, Guangzhong Yao (Institute of Computing Technology,
Chinese Academy of Sciences), Sijie Guo (StreamNative) and Jin
Xiong (Institute of Computing Technology, Chinese Academy of

Sciences)

B3GE#HE: Root Cause Localization from Performance Monitoring
Metrics Data with Multidimensional Attributes
{E&: Bo Zhou, Ping Zhang and Runlin Zhou (National Computer

Network Emergency Response Technical Team)

B3 E . Fake news detection using knowledge vector
{E&: Hansen He, Guozi Sun, Qiumei Yu and Huakang Li (Nanjing

University of Posts and Telecommunications)

IEX&H: A C-IFGSM Based Adversarial Approach for Deep
Learning-Based Intrusion Detection
fE&: Yingdi Wang (Bejing Jiaotong University) and Wenjia Niu

(Institute of Computing Technology, Chinese Academy of Sciences)

B3 E : Failure Prediction for Large-Scale Clusters Logs via
Mining Frequent Patterns
fE& : Rui Ren (China Electronics Technology Research Institute of

> o Cyberspace Security CO.,LTD.)
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3B Areconfigurable electrical circuit auto-processing method
for direct electromagnetic inversion

{E&: Jun Lu (Institute of Physics, CAS)

3B Implementing Natural Language Processes to Natural
Language Programming

{E&: YiZhang, Xu Zhu (Nanjing Audit University/China) and Weiping
Li (Oklahoma State University/United States)
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F2003 §12006 FHRREBBFERZZTRMEENM, 2011 FAEESYERBIMNIIKERE

BHRZEETFEM, 2011 F£8 BMALLRAESEMTESNATC, MEKERIHE. 512

HRR., HARACDASEIOTENAREL, RENNRSEEERR, SESEURFRESLE
W 5%, EERAEEENERFZARST . BRAZRSNERFEXECEEE, N FEE

TEFEACM TECS #0 ACM JETC #x&EIFES, 2CCF. IEEE FIACM =&,

REBE : BT EHHERZARGA EN0E

REN: FHF
BARY, BEK

ANINE:
ERRBOA CEO, BRATREMBAFTHARNTRE, LIRFHESA TRERR
ERATESK, FERTHL, B, PEONTRFAATSHERSER, RIBA
IBHTUNLERERRER, YETERX FEETPRATSHHSIREHSET
. FERTATSHBHMHEFRAREA. WAFP7, KEEPSRCEETAFA, High
ERLBRUEAY. 01I8FEFEEAN, RENFHINYL, FERTALERES,
KSR TERAERSIUFCCM, ASAPANBELTIEE2R, KEHPEACESR
SRELYON, EEFZOBTISTARNERLII0RE, RBEATH, BFREFIA, .o
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RERE:

IRA . EBHE. TWMEEATSRNARKDEATEREE0EN, BEDENTAL
BRENNER, ALBRETRIIRATIEREEZAZO BN, BREALEMS, TUDA

ELERRMUREIERSMN, RABEZMENREDZEEENBEFEEREAREREREFE
TR, REFERANESHOATALFE L RREESEERNENE,

#k&EREB . Efficiency-Centric Algorithm and Hardware Design for
' Deep Neural Networks

REA: BIEE
BERY BIBHIR

AINEE

2= & Kaisheng Ma is a tenure-track assistant professor of computer science in Institute
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for Interdisciplinary Information Sciences (llIS), Tsinghua University. He leads the
Algorithms, Architecture and Chipset Lab (ArChip). His research interests lie in the
interdisciplinary fields of human-machine interface (HMI), brain-spired Al algorithm
design, computer vision for self-driving, compact model design, computer architecture
and microelectronics. He believes in vertical integration for systems, with a special
emphasis on chip level system solutions for self-driving systems. He publishes papers
on conferences including NeuralPS, ICCV, AAAI, CVPR, ISCA, ASPLOS, MICRO, HPCA, DAC
etc.He received his Ph.D. in Computer Science and Engineering at the Pennsylvania
State University, following Professor Vijaykrishnan Nanrayanan @ Penn State, Yuan Xie
@ UCSB, Jack Sampson @ Penn State. His previous research on Nonvolatile Processor
and Energy Harvesting won 2018 EDAA Best Dissertation Award (Penn State News).

Dr. Ma has won many awards, including: 2015 HPCA Best Paper Award, 2016 IEEE MICRO
Top Picks, 2017 ASP-DAC Best Paper Award. 2018 EDAA Best Dissertation Award. Dr. Ma
has many honors, including 2016 Penn State CSE Department Best Graduate Research
Award (Among ~170 Ph.D. students), 2016 Cover Feature of NSF ASSIST Engineering
Research Center Newsletter (Among 40 graduate students across four participating
universities.)He is also leading the Frontier Architecture and Smart Chipset Research
Center at Core Institute of Xi'An for Frontier Fundamental Research - Hardware and

Software Co-design, and Application driven algorithm design.

REMHE:

Nowadays, deep learning has reformed our world, and various applications have
been booming with a significant number of intelligent products. To enable intelligent
applications running on daily power- and resource-constraint edge devices, algorithm-
hardware cooperation is a promising solution. This talk will present our model
compression framework with efficient hardware optimization, including pruning and

quantization for weights and activations. Based on the algorithm techniques, | will
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introduce the corresponding hardware architecture design with the examples of our

two tapeout-chips, Qiming 910 and Qiming 920.

REEE: DETE—HRBETH
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WRIBTLE30R, BEEERERERSORE, BEEZNEEE/ACMEBTIAIS NN BB AN
REFER.
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ANIINE:
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ENFERTEBEIG., #IERBr AL, MEIEEEERESBESN (ISSCC) FEKH
BHRF) (USSC) EAERTTIRIEN, HERZEBSESHERS, BFEEXRE, BFREX
% |EEE ASICON FIIEEE ICTA, FIBY, #i&iBAEJSSC, TVLSIFIISCASHIERA.
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Recently, Al techniques have shown great potential to strengthen the capability of
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traditional software analysis approaches. This talk will show how deep learning
facilitates software testing and how NLP helps to analyze voice apps (skills). Firstly, we
talk about fuzzing. Recently, directed grey-box fuzzing (DGF) becomes popular in the
field of software testing. We propose a deep-learning-based approach to predict the
reachability of inputs (i.e., miss the target or not) before executing the target program,
helping DGF filtering out the unreachable ones to boost the performance of fuzzing.
Evaluations on 45 real vulnerabilities show that FuzzGuard boosts the fuzzing efficiency
of the vanilla AFLGo up to 17.1x. Secondly, we talk about skills. Smart speakers have
been popularly used worldwide, mainly due to the convenience brought from the
virtual personal assistant (VPA) which offers interactive actions through the convenient
voice commands from users. However, to the best of our knowledge, there is no prior

research that systematically explores the interaction behaviors of skills, mainly due tge ®
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the challenges in handling skills' inputs/outputs in natural languages. We propose a

systematic study on behaviors of skills and finds thousands of suspicious skills.
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RE®E: A High-Performance Erasure Coding Scheme on
SmartNICs for Distributed Storage Systems

REA: Xiooyi Lu

Ohio State Univ. Research Assistant Professor

AN

Dr. Xiaoyi Lu is a Research Assistant Professor in the Department of Computer Science

and Engineering at The Ohio State University, USA. His current research interests include
high-performance interconnects and protocols, Big Data Analytics, Parallel Computing
Models, Virtualization, Cloud Computing, and Deep Learning system software. He has_,
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published more than 100 papers in major international conferences, workshops, and

journals with multiple Best (Student) Paper Awards or Nominations. He has delivered
more than 100 times of invited talks, tutorials, and presentations worldwide. He has
been actively involved in various professional activities in academic journals and
conferences. Many of Dr. Lu's research outcomes (e.g, High-Performance Big Data
frameworks and libraries, MVAPICH2-Virt, DataMPI, LingCloud, RDMA-TensorFlow,
NeuroHPC) are made publicly available to the community and currently being used by
many organizations all over the world. He is a member of IEEE and ACM. More details

about Dr. Lu are available at http://web.cse.ohio-state.edu/luxi.

REWE:

Erasure Coding (EC) NIC offload is a promising technology for designing next-generation
distributed storage systems. However, we find that there are several major limitations
of current-generation EC NIC offload schemes on modern SmartNICs. Thus, in this
talk, we propose a new EC NIC offload paradigm based on the tripartite graph model,
namely TriEC. TriEC supports both encode-and-send and receive-and-decode operations
efficiently. Through theorem-based proofs, co-designs with Memcached (i.e., TriEC-
Cache), and extensive experiments, we show that TriEC is correct and can deliver better

performance than the state-of-the-art EC NIC offload schemes.
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