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USEFUL INFORMATION

Climate

Singapore has a tropical climate. Temperature ranges from a low of 24°C to a high of around 31°C ever
day, and the relative humidity is high. You may briregn umbrella (either for sunny days or for raining
days).

Currency Exchange

Singapore dollar (S$) is accepted at stores and restaurants. You can exchange your currency for S$ at forei
exchange banks and authorized money exchange offices. Credit cardgidedy accepted in many places.

Electricity

The electrical power supply is 230V at 50Hz. Threeguokets are the norm.

Public Transport

Singapore MRT (Train) Network Map

https://landtransporguru.net/train/mrt-map/
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Pioneer MRT Station to Nanyang Executive Centre, via SBS Bus 179

https://goo.gl/maps/H6WI1XCbH3st

Local transport/taxi servicg Smartphone Application

https://www.grab.com/sg/download/

Pioneer Road North

Bvarcs Tuas
4— PIE towards city

Entrance from
PIE {exit 38) &
Pioneer Road North

iahwigd NANYANG

3‘;? TECHNOLOGICAL

UNIVERSITY
Directional map to

NANYANG EXECUTIVE CENTRE
Nanyang Technological University
60 Nanyang View

Singapore 639673

Nanyang Meadows
HALL 6

Staff Club
Carpark
L

NANYANG
EXECUTIVE
CENTRE,

NANYANG B

HANYANG
Nanyang View

Entrance from Staff Housing

Jalan Bahar

GUARD
HOUSE
*

SCHOOL OF ART,
DESIGN & MEDIA ™

HALL 8

HALL 10

® Haw 11

Venue

Address: Nanyang Executive Centre
Nanyang Technological University 60
Nanyang View, Singapore 639673

Tel: (65) 6790 6699/ 6790 6697

Website:http://www.ntu.edu.sg/nec

Conference Contact

Website:http://mcsocforum.org
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MESSAGE FROM CHAIRS

Welcome to the 2019 IEEE International Symposium on
embeddedAulticore/Manycore Systerasn-Chip (EEBEMCS0CG20B)

The 2019 IEEE %3International Symposium on Embedded Multicore/Maimpre
Systemson-Chip (MCS0C2019) is an annual international symposium favored by
the Nanyang Technological University and the Teatal Committee on
Microprocessors and Micrgsomputers of the IEEE Computer Society in cooperation
with the IEEE Singapore Section. MCSoC 2019 is hosted in Singgpaeharming
island country in Southeast Asia at Nanyang Technological University.

Thereis a growing confidence that future massiveparallel computer systems will

be based on connectionist models and innovative design of interconnection networks,
processor architecture, applications, software tools for embedded reolte systems
on-chip will play a crucial role in our understanding the future systems. Along with
the Industry 4.0, the Internet of Things, cloud computing, daantric computing
through Internet along with artificial intelligence become more and more popular.
Therefore, the rquired computing power is incredibly increasing every moment. The
raise of artificial intelligence innovation in recent year is encountering efficiency of
power, online adaptation, architectural and design issues. This edition of MCSoC
offers new tracks onartificial intelligence onchip learning and neuromorphic
computing together with nine tracks on SoC design and application to bring new and
extremely powerful methods for design from devices to application.

We do hope that the 18 edition of MCSoC sympsium will greatly contribute to
these very challenging computer science and engineering fields. We would like to
express our thanks to all sponsors, authors, keynote/invited speakers and
participants. We hope that you will find your participation rewardirand your stays

in Singapore enjoyable.

IEEE MCSoC 2019 Chairs
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PROGRAM AT A GLANCE

Oct 2, 2019

Oct 3, 2019

Oct 4, 2019

14:30-15:50 Session 1Auto-Tuning for Multicore and GPU (ATMG2019)
15:50-16:10 Coffee Break
16:10-17:10 Sessior? : Low-power Solutions for Future SoC design

9:00-9:20
9:20-10:20
10:20-10:40

Opening Remarks

Keynote 1 Jeronimo CastrillonTU Dresden Germany)
Coffee Break

10:40-12:00

13:30-14:30

Sessior8-A: Digital Circuit &

FPGAbased Designl Sessior8-B: Machine Learning

Keynote 2Er Meng JogNanyang Technological Universifysingaporg

14:3014:50 Coffee Break
. i - Session 4B: Intelligent Systems and
14:50-15:50 Se?f;%ﬁﬁa?;%'tglegrClIJI't & Learning Technologies: Models,
gn Methods, and Applications |
, . , Session 5B: Intelligent Systems and
15:5017:10 Session S\: Interconnection Learning Technologies: Models,

Networks- | Methods, and Applications I

9:00-10:00

Keynote 3Massimo Alioto National University of SingaporeSingapore)

10:00-10:20 Coffee Break
. ) : Session 6B: Applications and
10:20-11:40 Session & Interconnection Architectures designe for energy

Networks- Il

efficient hardware

12:00-13:30
13:30-14:30
14:30-14:50

Lunch
Keynote 4 Hiroki Matsutani (Keio University Japai
Coffee Break

14:5016:10 Session #A: System Design Session 7B: Programming
. o N Session 8B: Scalable and Flexible
16:10-17:30 Session &\ Digital Circuit & Many-Core Mapping and Runtime

18:30-21:00

9:00-10:00

10:06-10:20

FPGAbased Designlll

Techniques
Gala Dinner

Keynote 5 Wei Zhang (Hong Kong University of Science and Technolo

Hong Kong)
Coffee Break

10:20-11:20
11:20-11:40

Sessiord: Reliableand Realtime
Closing Remarks




KEYNOTE SPEAKERS
KEYNOTE 1

October 2, 2019 (920-10:20),

Auditorium

Embedded manycore programming: From auto -parallelization to
domain specific languages

Jeronimo Castrillon,
TU Dresden, Germany

Abstract: Programming manycores remains a daunting task, especially in the presence of
the heterogeneity and application constraints typical in the embedded domain.
This talk reviews efforts to cope with this compigy from the last 10+ years of research. It
starts with the challenges faced by awjmarallelizing compilers, discussing how far they
have made it since the start of the multore era. The talk also reviews explicit parallel
programming and associated pgramming methodologies, with focus on recent advances
that aim at increasing the adaptivity and robustness of dataflow applications. The talk then
advocates for even highdevel programming abstractions in the form of domain specific
languages, particuldy important to deal with the increased complexity brought by
emerging computing paradigms

Biography : Jeronimo Castrillon is a professor in the Department of Computer Science at
the TU Dresden. He received the Electronics Engineering degree fromPtificia
Bolivariana University in Colombia in 2004, the master degree from the ALaRI Institute in
Switzerland in 2006 and the Ph.D. degree {IDg.) with honors from the RWTH Aachen
University in Germany in 2013. His research interests lie on methaglek) languages, tools

and algorithms for programming complex computing systems. He has more than 60
international publications and has been a member of technical program and organization
committees in international conferences and workshops (e.g., DACTRBASWEEK, CGO,
LCTES, Computing Frontiers, ICCS and FPL). He is also a regular reviewer for ACM and IEEE
journals (e.g., IEEE TCAD, IEEE TPDS, ACM TODAES and ACM TECS). In 2014 Prof.
Castrillon cofounded Silexica GmbH, a company that provides programgniimols for
embedded multicore architectures. Since 2017, Prof. Castrillon is a member of the executive
FRPPLWWHH RI WKH $&0 3)XWXUH RI &RPSXWLQJ $FDGHP\«



KEYNOTE 2

October 2, 2019 (14:3015:30),

Auditorium

Artificial Intelligence: Recent Developments and Futuristic Trends

B oS
&

14

Er Meng Joo
Nanyang Technological University, Singapore

Abstract: The quest for building humadtike intelligence has gained enormous momentum

in recent decades. Since the seminal works on Artificial Intelligence (Al), the desire of
realizing the quest has become stronger. With the rapid developments in Science,
Engineering and Technology, machines that mimic human intelligence have become a reality
and sometimes indispensable parts in our daily life, such as Apple Siri and Google.\Adi

is the Science and Engineering that is concerned with the theory and practice of developing
systems that exhibit the characteristics we associate with intelligence in human behavior:

perception, natural language processing, reasoning, planning antllpm solving, learning

and adaptation, etc. In this talk, fundamentals and recent developments of Al techniques

will be reviewed. The futuristic trends and challenges in Al will also be discussed.

Biography: Professor Er Meng Joo is currently a Full Rsdor in Electrical and Electronic
Engineering, Nanyang Technological University, Singapore. He served as the Founding
Director of Renaissance Engineering Programme and an elected member of the NTU
Advisory Board and from 2009 to 2012. He served as a meafittke NTU Senate Steering
&RPPLWWHH IURP W R +H KDV DXWKRUHG ILYH ERRN’
IHWZRUNV $UFKLWHFWXUHV $OJRULWKPV DQG $SSOLFDWL
Real :RUOG $SSOLFDWLRQV« SXEOROEK H@ 2805 feSpddibvely, ®hdd O L Q
a7KHRU\ DQG 1RYHO $SSOLFDWLRQV RI ODHKK QK /HD UTLLHZJ «
Trends in Technology: Control, Management, Computational Intelligence and Network
6\VWHPV« DQG 21HZ 7UHQGV LQ 7H&KQmR@mihtionHard FHV &
,QGXVWULDO 6\VWHPV« ERWK SXEOLVKHG E\ 6&,<2 ERRN
journal and conference papers in his research areas of interest. Professor Er was bestowed

the Web of Science Top 1 % Best Cited Paper andeteevier Top 20 Best Cited Paper Award

in 2007 and 2008 respectively. In recognition of the significant and impactful contributions

WR 6LQJDSRUH8V GHYHORSPHQW E\ KLV UHVHDUFK SURMH
Engineers, Singapore (IES) Prestigs Engineering Achievement Award twice (2011 and

2015). He is also the only dual winner in Singapore IES Prestigious Publication Award in



Application (1996) and IES Prestigious Publication Award in Theory (2001). Recently, he was
bestowed the Amity Reseealer Award 2018 for his outstanding and significant contributions

in Robotics and Automation. He received the Teacher of the Year Award for the School of
EEE in 1999, School of EEE Year 2 Teaching Excellence Award in 2008, the Most Zealous
Professor of therear Award in 2009 and the Outstanding Mentor Award in 2014. He also
received the Best Session Presentation Award at the World Congress on Computational
Intelligence in 2006, Best Paper Award (First Prize) at the International Automatic Control
Conference2016, Best Presentation Award at the IE§EOnsored International Conference

on Intelligent Control, Power and Instrumentation (ICICPI) 2016 and Best Presentation
Award at the IEEESponsored International Conference on Intelligent Autonomous System
(IColAS) 2018 . On top of this, he has more than 70 awards received at international and
local competitions. Currently, Professor Er serves as the EdlitaChief of 3 international
journals, namely International Journal of Intelligent Autonomous Systems, Tretis@s on
Machine Learning and Atrtificial Intelligence and the International Journal of Electrical and
Electronic Engineering and Telecommunications. He also serves an Area Editor of
International Journal of Intelligent Systems Science and an Associat®rol 14 refereed
international journals, namely IEEE Transaction on Cybernetics, Information Sciences,
Neurocomputing, Asian Journal of Control, International Journal of Fuzzy Systems, ETRI
Journal, International Journal of Humanoid Robots, Internatiodalurnal of Modelling,
Simulation and Scientific Computing, International Journal of Applied Computational
Intelligence and Soft Computing, International Journal of Business Intelligence and Data
Mining, International Journal of Fuzzy and Uncertain Systenisternational Journal of
Automation and Smart Technology, International Journal of Intelligent Information
Processing and an editorial board member of the Open Automation and Control Systems
Journal and the EE Times. Professor Er has been invited toedetore than 60 keynote
speeches and invited talks overseas. He has also been active in professional bodies. Under
his leadership, the IEEE CIS Singapore Chapter won the CIS Outstanding Chapter Award in
2012 (The Singapore Chapter is the first chapteAsia to win the award). He was bestowed

the IEEE Outstanding Volunteer Award (Singapore Section) and the IES Silver Medal in 2011.
+H LV OLVWHG LQ :KR8V KR LQ (QJLQHHULQJ 6LQJDSRUH

(



KEYNOTE 3

October 3, 2019 0:00-10:00),

Auditorium

Survival of the fittest: circuits and architectures with wide power -
performance adaptation Beyond voltage scaling and down to pWs

Massimo Alioto,
National University of Singapore, Singapore

Abstract: Wide powerperformance adaptation is becoming crucialalwayson nearly real

time and energyautonomous integrated systems that are subject to wide variability in the

power availability and the performance target. Adaptation is indeed a prerequisite to assure
continuous operation in spite of the widely ftduating energy/power source (e.g., energy
harvester), and to grant swift response upon the occurrence of events of interest (e.g., on

chip data analytics), while maintaining extremely low consumption in the common case.

These requirements have led to tilstrong demand of a new breed of integrated systems

having an extremely wide performangewer scalability and adaptation, beyond
conventional voltage scaling or adaptive parallelism. In this context, systems being able to

adapt to a wider performancpower UDQJH 2aWKH ILWWHVW« DOORZ WUXE
and adjustment to the powerSHUIRUPDQFH SURILOH UHTXLUHG E\ WKH L
this talk, new techniques that drastically extend the performarpewer scalability of digital

circuits and architectures are presented. Silicon demonstrations of bettem-voltage

scaling adaptation to the workload are illustrated for both the data path (i.e.,
microarchitecture) and the clock path. Adaptation to a very wide range of energy/power
availability is also discussed, presenting demonstrations of alwagyssystems (e.g.,
microcontrollers, power management units) with power down to sal¥, and duty-cycled
RSHUDWLRQ GRZQ WR S: UDQJH $V DQ RHWKRIKRQ DG DMWY
to the apgication-level quality requirement is shown to further extend the performance

power range by an order of magnitude or more. Under this eneggglity scaling

framework, quality is treated as an explicit knob, eliminating the quality slack that is
traditionally imposed by worstase design across different applications (e.g., machine
learning), contexts, datasets, and the pessimistic design margin to counteract
process/voltage/temperature variations. Several silicon demonstrations are illustrated to
guantify the benefits offered by wide powererformance adaptation, and identify
opportunities and challenges fahe decade ahead.

Biography : Massimo Alioto is with the ECE Department of the National University of
Singapore, where he leads the Green IC group #mel Integrated Circuits and Embedded



Systems area. Previously, he held positions at the University of Siena, Intel [&RL

(2013), University of Michigan Ann Arbor (2012012), University of Californig Berkeley
(20092011), EPFLj Lausanne. He is @author of 250+ publications on journals and
conference proceedings, and three books with Springer. His primary research interests
include ultralow power circuits and systems, sgibwered integrated systems, near
threshold circuits for green computingyidely energyscalable integrated systems, circuits

for machine intelligence, hardware security, and emerging technologies. He is the Editor in
Chief of the IEEE Transactions on VLSI Systems, and was Deputy Editor in Chief of the IEEE
Journal on Emergingral Selected Topics in Circuits and Systems. Prof. Alioto was the Chair

Rl WKH 29/6, 6\VWHPYV DQG $SSOLFDWLRQV« 7THFR@PRPFDO &RP
Distinguished Lecturer (2062010), and members of the Board of Governors (ZIZD). He
servedas Guest Editor of numerous journal special issues, Technical Program Chair of
several IEEE conferences (ISCAS 2022, SOCC, PRIME, ICECS, VARI, NEWCAS, ICM), and
TPC member (ISSCC, ASSCC). Prof. Alioto is an IEEE Fellow.



KEYNOTE 4

October 3, 2019 (1330-14:30),

Auditorium

An On-Device Learning Approach for Unsupervised Anomaly
Detection on Chip

Hiroki Matsutani,
Keio University, Japan

Abstract: Toward onrdevice learning for edge and loT devices, we will introduce a neural
network based online sequentit¢arning and unsupervised anomaly detection (GSAD)
approach and its hardware design. The target domain is originally production lines in
factories, but our application is currently expanding, such as anomaly detections in
datacenter, home, and UAVs. @rof the biggest issues when applying Al to industries is to
prepare accurate training data sets before deployment, because noise pattern (e.g., vibration)
fluctuates and status of products/tools varies with time. The proposeedenice learning
approach éarns normal patterns including noises in a deployed environment extemporarily
to detect unusual ones, so no prior training is needed. In this talk, we will introduce the
algorithm and its related technologies, such as simplified computation method, stable
learning method, forgetting method, and accuracy improvement method for multiple normal
patterns, in addition to the hardware design for the amip learning for edge and loT
devices. We will also introduce some use cases.

Biography. Hiroki Matsutani receved the BA, ME, and PhD degrees from Keio University,
Yokohama, Japan, in 2004, 2006, and 2008, respectively. He is currently an associate professor
in the Department of Information and Computer Science, Keio University. From 2009 to 2011,

he was a reseah fellow (JSPS SPD) in the Graduate School of Information Science and
Technology, The University of Tokyo, Tokyo, Japan. His research interests include the areas
of computer architecture, accelerator, machine learning algorithm, and chip design. He
servedon TPC cechair of NOCS 2016 and General-cbair of NOCS 2017. He also served

on OC and/or TPC of related international conferences, such as DAC, DATEDASR
ISLPED, CODES+ISSS, NOCS, and ICPP.



KEYNOTE 5

October 4, 2019 (900-10:00),

Auditorium

FPGA Based Acceleration for Big Data Processing: Challenges and
Opportunities

Wei Zhang,
Hong Kong University of Science and Technology, Hong Kong

Abstract: With the rapidly rising demands of computing capability for big data processing,
hardware accelerators are increasingly used in computing systems to satisfy the
performance requirement. FPGAs are regarded as one of the promising hardware
accelerators tomplement various computéntensive tasks due to their advantages of low
power and massive parallelism. However, there are both challenges and opportunities faced
by the community to employ FPGAs efficiently in such applications. In this talk, we will
analyze the challenges and potential of using FPGAs for acceleration of big data processing
applications including machine learning based processing in both the cloud and the edge
devices. Particularly, although FPGAs can provide desirable hardware solutigsapit easy

to implement and optimize FPGA based implementations, especially by designers who lack
hardware background. We will present a series of design techniques and automation flows
in high-level synthesis (HLS) to bridge this gap and facilitate #GA implementation with

high performance and energy efficiency.

Biography : Wei Zhang is currently an Associate Professor with the Department of
Electronic and Computer Engineering, the Hong Kong University of Science and Technology,
Hong Kong, where shestablished the Reconfigurable System Laboratory. She was an
Assistant Professor with the School of Computer Engineering, Nanyang Technological
University, Singapore, from 2010 to 2013. She authored over 100 technical papers in referred
international jourmals and conferences and authored three book chapters. Her current
research interests include reconfigurable system, power and energy management, embedded
system security, and emerging technology. Her team has won the best paper award in ISVLSI
2009 and ICBD 2017. She currently serves as Associate Editor of the ACM Transactions on
Embedded Computing Systems (TECS), Associate Editor of the IEEE Transaction on Very
Large Scale Integration (TVLSI) Systems, Associate Editor of the IEEE Transactions on
ComputerAided Design of Integrated Circuits and Systems (TCAD), and Associate Editor of
the ACM Journal on Emerging Technologies in Computing Systems (JETC). She also serves
on many organization committees and technical program committees, such as DAC, ICCAD,
ASPDAC, CASES, FPGA, FCCM, FPL, etc.



PROGRAM DETAILS
SESSIONSL

October 1, 2019 (4:30-15:50

Auditorium
Auto -Tuning for Multicore and GPU (ATMG2019)

Chairs: Rio Yokota (Tokyo Institute of Technologgpah and Satoshi @shima Nagoya
University Japan)

1430 Distributed O(N) Linear Solver for Dense Symmetric Hierarchical
Semi-Separable Matrices
Chenhan Y{The University of Texas at Austin, US&)erirReiz(Technische
Universitat Minchen and George Biros (The University of Texas at Al
USA)

1450 Optimization of Numerous Small Dense -Matrix -Vector
Multiplications in H -matrix Arithmetic on GPU
SatoshiOhshimaKyushu University, Japan); Ichitaro Yamazaki (Univers
Tennessee, USA); Akihiro Ida (The University of Tokyo, Japan); Rio
(Tokyolnstitute of Technology, Japan)

1510 An Automatic MPI Process Mapping Method Considering Locality
and Memory Congestion on NUMA Systems
Mulya Agung Muhammad Alfian AmrizalRyusuke Egawand Hiroyuki
Takizawa (Tohoku University, Japan)

1530 Performance tuning of tile matrix decomposition
Tomohiro Suzuki (University of Yamanashi, Japan)

SESSIONS

October 1, 2019 (16:10-17:10)

Auditorium

Low-power Solutions for Future SoC design
Chairs: Hayate Okuhara and Akram Ben Ahmed (Keio University)

16:10 A System Delay Monitor Exploiting Automatic Cell -Based Design
Flow and Post-Silicon Calibration
Hayate Okuhara, Ryosuke Kazami and Hideharu Amano (Keio Uni\
Japan)

16:30 Multicore Power Estimation using Independent Component Analysis
based Modeling
Mark Sagi, Nguyen Anh Vu Doan, Thomas Wild and Andreas Herke
(Technical University of Munich, Germany)



16:50 Building Scalable and Highly Efficient Accelerators near the End of
Conventional Scaling
Johannes Maximilian Kihn (Preferred Netwlmis Japan)

KEYNOTE 1

October 2, 2019(9:20-10:20)
Auditorium

Embedded manycore programming: From auto -parallelization to domain specific
languages
Jeronimo Castrillon (TU Dresden, Germany)

Chairs: Hiroki Matsutani (Keio University, JapgnKhanh N.Dang (Vietnam National
University, Hanoli, Vietnam)

SESSIONS3-A

October 2, 2019(10:40-12:00)

Auditorium
Digital Circuit & FPGA -based Design- |

Chairs: Er Meng Joo (Nanyang Technological University, Singagmolr®)ei Zhang (Hong
Kong University of Scienaad Technology, Hong Kong)

10:40 FPGA/Python co-design for lane line detection on a PYNQ -Z1 board
Koki Honda, Kaijie Wei and Hideharu Amano (Keio University, Japan)

11:.00 Design of Asynchronous CNN Circuits on Commercial FPGA from
Synchronous CNN circuits
Hayato KataandHiroshi Saito (University of Aizu, Japan)

11:20 Modular Memory System for RISC -V Based MPSoCs on Xilinx FPGAs
Ahmed Kamaleldin, Muhammad Ali, Pedram Rad, Marcus Gottscha
Diana Goehringer (Technische Universitat DreStkrmany)

11:40 A Novel SLM-based Virtual FPGA Overlay Architecture
Theingi Myint and Motoki Amagasaki (Kumamoto University, Japan);
Zhao (Kyushu Institute of Technology, Japan); Masahiro lida and N
Kiyama (Kumamoto University, Japan)



SESSIONS3-B

October 2, 2019 (10:4012:00)

Lecture Room
Machine Learning

Chairs: Hiroki Nakahara(Tokyo Institute of Technologyapah and Haklin Kimm (East
Stroudsburg Universjty

10:40 Deep Learning Framework with Arbitrary Numerical Precision
MasatoKiyama, Motoki Amagasaki and Masahiro lida (Kumamoto Unive
Japan)

10:@ Tumour Detection using Convolutional Neural Network on a

Lightweight Multi -core Device
T Hui TegWei Ming Tan and Yi Shu Tan (Sipgre University of Technoloi
andDesign, Singapore)

11:D Many Universal Convolution Cores for Ensemble Sparse
Convolutional Neural Networks
Ryosuke Kuramochi, Youki Sada, Masayuki Shimoda, Shimpei Sato an
Nakahara (Tokyo Institute of Technology, Japan)

1140 Distributed Neural Networks using TensorFlow over Multicore and
Many -core Systems
Jagadis Kumar Ranbirsingh, Hanke Kimm &taklin Kimm(East Stroudsbur
University, USA)

KEYNOTE 2

October 2, 2019(13:30-14:30)
Auditorium

Artificial Intelligence : Recent Developments and Futuristic Trends
Er Meng Joo (Nanyang Technological University, Singapore)

Chair s: Jeronimo CastrilloffU Dresden, Germanienji KisgTokyo Institute of Technology
JapahandTee Hui Te@Singapore University of Technology Design, Singapore



SESSION3H#A-A

October 2, 2019 (4:50-15:50)

Auditorium
Digital Circuit & FPGA -based Design- I

Chairs: Lu Peng(Louisiana State UniversjtySA)and Takeshi Okawa (Tokai University,
Japan)

1450 An Efficient Implementation of a TAGE Branch Predictor for  Soft
Processors on FPGA

Katsunoshin MatsuMd Islam and Keniji Kise (Tokyo Institute of Technol
Japan)

1510 Prototype of FPGA Dynamic Reconfiguration based -on Context-
Oriented Programming
Takeshi Ohkawa (Tokai University, Japan); Ikuta Tan{g@wahu University
Japan); Mikiko Sato (Tokai University, Japan); Kenji Hisazumi (K
University, Japan); Nobuhiko Ogura (Tokyo City University, Japan); F
Watanabe (Tokai University, Japan)

1530 Implementation of Content -based Anonymization Edge Router on
NetFPGA

Akihiro Fukuhara,Tomomu Iwai, Yuiko Sakuma and Hiroaki Nishi (k
University, Japan)

SESSION3#A-B

October 2, 2019 (14:5015:50)

Lecture Room

Intelligent Systems and Learning Technologies: Models, Methods, and
Applications - |

Chair s: Mohamed Hamada (University of Aizu, Jajpan)Sarika JaiiNIT Kurukshetra, India)

14:50 Unified Symbol Framework to Improve Ul Comprehension
Rentaro Yoshioka and Naoyuki Murata (University of Aizu, Japan)

15:10 Smart Ontology -Based Event Identification
Sarika JaimndKm Archana Patel (NIT Kurukshetra, India)



15:30 A Semi-lossless image compression procedure using a lossless mode
of JPEG
Md. Atiqgur Rahman (University of Aizu, Japan); Md. Rashedul Islam (Uni
of Ulsan, Korea); Mohamed Hamadaiyersity of AizuJapan)

SESSIONS-A

October 2, 2019(15:50-17:10)
Auditorium

Interconnection Networks - |

Chairs: Michael C Meyer (Waseda University, Jagarg Jie Hou (Universitat Stuttgart,
Germany)

15:50 A Low-Latency and Flexible TDM NoC for Strong Isolation in
Security -Critical Systems
Miguel Alonso (Universidad Politecnica de Valencia, Spain); Mariem
(University of Ferrara, Italy); Jose Flich (Universidad Politecnica de V:
Spain); Davide Bertozzi (University of Ferrara, Italy)

1610 Low-cost Congestion Detection Mechanism for Networks -on-chip
Zhenggian Han (Waseda University & Shanghai Jiao Tong University,
Michael C MeyerXin Jiangand Takahiro Watanabe (Waseda Univers
Japan)

16:30 A machine learning enabled long-term performance evaluation
framework for NoCs
Jie Hou (Universitat Stuttgart, Germany)

1650 Fault-tolerant Traffic -aware Routing Algorithm for 3 -D Photonic
Networks -on-chip
Michael C Meyer (Waseda University, Japan); Yu Wang (University o
Japan); Takahiro Watanabe (Waseda University, Japan)



SESSIONS-B

October 2, 2019 (15:5017:10)

Lecture Room

Intelligent Systems and Learning Technologies: Models, Methods, and

Applications - 11
Chairs: Mohamed HamadandRentaro Yoshiok@Jniversity of Aizu, Japan)
1550 Algorithm to Determine Extended Edit Distance between Program
Codes

Kazuki Anzai and Yutaka Watanobe (University of Aizu, Japan)

1610 Automatic Generation of Fill -in-the-Blank Programming Problems
Kenta Terada andutaka Watanobe (University of Aizu, Japan)

1630 Convolutional Neural Network for Classification of Source Codes
Hiroki Ohashi and Yutaka Watanobe (University of Aizu, Japan)

1650 Design of Knowledge Templates and Multi -view Symbols for
Experiential Learning
Takayuki HoshinoUniversity ofAizu & Nihon Unisys, Ltd., Japan); Rent
Yoshioka (University of Aizu, Japan)

KEYNOTE 3

October 3, 2019(9:00-10:00)
Auditorium

Survival of the fittest: circuits and architectures with wide power -performance adaptation
Beyond voltage scaling and down to pWs
Massimo Alioto (National University of Singapore, Singapore)

Chairs: Hideharu Amano (Keio University, Japan) and Yi Zhou (Singapore Institute of
Technology, Singapore)



SESSIONS-A

October 3, 2019(10:20-11:40)
Auditorium
Interconnection Networks - 11

Chairs: Martin Radetzki (Universitaet Stuttgart, Germaagyl Hiroki Matsutani (Keio
University, Japan

1020 A Traffic -Robust Routing Algorithm for Network  -on-Chip Systems
Siying Xu (Waseda Universgtyshanghai Jiao Tong University, Japan); Mic
C Meyer Xin JiangTakahiro Watanabe (Waseda University, Japan)

1040 Fault Detection and Localization for Network -on-Chips in Mixed -
Criticality Systems
Adele Maleki, Hamidreza Ahmadian and Ro@&ermaisser (University
Siegen, Germany)

1100 An on-communication multiple -TSV defects detection and
localization for real -time 3D-ICs
Khanh N. Dang (Vietham National University, Havietnam& University of
Aizu, Japal;, Akram Ben Ahmed (Keio Usrisity, Japan); Xuahu Tran
(Vietnam National University, Hanoi, Vietnam)

1120 A Hotspot -Pattern-Aware Routing Algorithm for Networks -on-Chip
Yaoying Luo (Waseda University & Shanghai Jiao Tong University, .
Michael C MeyerXin JiangTakahiro Watanabe (Waseda University, Jap

SESSIONS5-B

October 3, 2019 (10:2011:00)

Lecture Room
Applications and Architectures designed for energy efficient hardware
Chairs: Xin Zhu (University of Aizu, Japar)dBaohua Liu (Shanghai UniversiyR. China)

1020 Integrating Intra - and Intercellular Simulation of a 2D HL -1 Cardiac
Model based on Embedded GPUs
Baohua Liu (Shanghai University, P.R. China); Wenfeng Shen ¢l
University, P.R. China@niversity of Aizu, Japan); Xin Zhu (UnivgrsitAizu,
Japan); Xingyu Wangchen (Shanghai University, P.R. China)

10:0 Exploiting Model -Level Parallelism in Recurrent Neural Network
Accelerators
Lu Peng Wentao ShiJian ZhangSamuel IrvingLouisianaState University
USA)



KEYNOTE 4

October 3, 2019(13:30-14:30)

Auditorium

An On-Device Learning Approach for Unsupervised Anomaly Detection on Chip
Hiroki Matsutani (Keio University, Japan)

Chairs: Akram Ben Ahme@Keio University, Japamnd Yoshiki YamaguchiUniversity of
Tsukuba, Japan)

SESSIONS/-A

October 3, 2019 (1450-16:10)

Auditorium

System Design

Chairs: Tosiron Adegbija (University of Arizona, U8AJFrancgois CharotNIRIA, Frange

1450

1510

1530

1550

Towards an Efficient Hardware Architecture for Odd -even Based
Merge Sorter

Elsayed AElsayed (Tokyo Institute of Technology, Japan & Aswan Univ
Egypt); Kenji Kise (Tokyo Institute of Technology, Japan)

Energy and Performance Analysis of STTRAM Caches for Mobile
Applications
Tosiron Adegbija and Kyle Kuan (Universithigtona, USA)

Designing Application -Specific Heterogeneous Architectures from
Performance Models
Thanh Cong (University of Rennes 1, France); Francois OXRIéf France)

Efficient Search-Space Encoding for System-Level Design Space
Exploration of Embedded Systems
Valentina Richthammer and Michael Glass (UIm University, Germany)



SESSIONS/-B

October 3, 2019 (1450-15:50)

Lecture Room

Multicore/Manycore SoCs Programming

Chairs: Stéphane Louise (CEA, LIST, FraaodHaklin Kimm (EasBtroudsburg University,

USA)
14:50

1510

1530

A Cloud Based Super-Optimization Method to Parallelize the
Sequential Code's Nested Loops

Amin Majd (Abo Akademi, Finland); Mohammad Loni (Malardalen Unive
Sweden); Golnaz Sahebi (University of Turku, Finlandpul&aneshtalal
(Méalardalen University, Sweden); Elena Troubitsyna (KTH, Finland)

Real-Time Implementation of Time -Space Continuous DP for Air -
drawn Character Recognition Using GPUs
Aki Nakamuray uichi Okuyama and Ryuichi Oka (University of Alapan)

Graph transformations and scheduling constraints to map
distributed applications on MP -SoCs
Stéphane Louise (CEA, LIST, France)

SESSIONSB-A

October 3, 2019 (1610-17:30)

Auditorium

Digital Circuit & FPGA -based Design- 111

Chairs: YoshikiYamaguch(University of Tsukuba, JapamdKenji Kise (Tokyo Institute of
Technology, Japan)

16:10

1630

1650

MITRACA, a next-gen heterogeneous architecture for scientific
computing

Riadh Ben Abdelhamid, Yoshiki Yamaguchi and Taisuke Boku (Unive
TsukubaJapan)

A Preliminary Evaluation of Buiding Block Computing Systems

Sayaka Terashima, Takuya Kojima, Hayate Okuhara, Kazusa Must
Hideharu Amano (Keio University, Japan); Ryuichi Sakamoto and M
Kondo (The University of Tokyo, Japan); MiNamiki (TUAT, Japan)

Enhanced ID Authentication Scheme Using FPGA-Based Ring
Oscillator PUF

VanToan Tran, Quang Kien Trinh and Maimuc Hoang (Le Quy Don Techni
University, Vietnam)



17:10 A Static Division Multiplexing switch fora  multiple -FPGA system
Hideharu Amano (Keio University, Japan); Michihiro Koibuchi (Nal
Institute of Informatics, Japan); Keita Azegami, Kazuei Hironaka and .
Ben Ahmed (Keio University, Japan); Yao Hu (National Institute of Inforr
Japan)

SESSIONS3-B
October 3, 2019 (1550-16:50)

Lecture Room
Scalable and Flexible Many -Core Mapping and Runtime Techniques
Chair: Lei Jing (University of Aizu, JapangJeronimo CastrillofU Dresden, Germany

15:50 Data-Driven Scenario -based Application Mapping for
Heterogeneous Many -Core Systems
Jan Spieck, Stefan Wildermahabias SchwarzandJirgen Teich (Friedricl
AlexandetUniversitat ErlangeNurnberg, Germany); Michael Glass (U
University, Germany)

1610 Real-Time Attitude Estimation of Sigma -Point Kalman Filter via
Matrix Operation Accelerator
Zeyang Dai and Lei Jing (University of Aizu, Japan)

1630 Design-Time Memory Subsystem Optimization for Low -Power
Multi -Core Embedded Systems
Manuel Strobel aniflartin Radetzki (University of Stuttgart, Germany)

KEYNOTE 5

October 4, 2019(9:00-10:00)
Auditorium

FPGA Based Acceleration for Big Data Processing: Challenges and Opportunities
Wei ZhangHong Kong University of Science and Technology, Honyj Kong

Chairs: Youcef Bouchebaba (ONEHR#Aancepnd Michihiro Koibuchi(National Institute of
Informatics Japah



SESSIONSO

October 4, 2019 (0:20-11:20)

Auditorium

Reliable and Real-time Multicore/Manycore SoCs

Chairs: Eugene Yip (University of Bambe@grmany)and Youcef Bouchebaba (ONERA

France)

1G20

1040

1100

A real-time fault -tolerant and power -efficient multicore system on
chip

Nikolai Kolesov, Alexander Gruzlikov, Dmitriy Kostygov and M
Tolmacheva (Concern CSRI Elektropribor, JSC, Russia)

Statistical analysis for shared resources effects with multi -core real-
time systems

Julien Durand (Continental, France); Youcef Bouchetmahbauca Santinell
(ONERA, France)

Lightweight Semantics -Preserving Communication for Real -Time
Automotive Software

Eugene Yip (University of Bamberg, Germany); Erjola Lalo (Ve
Informatik GmbH, Germany); Gerald Luttgen (University of Bambe
Germany); Andreas Sailer (Vector Informatik GmbH, Germany)



NOTES







UPCOMMING EVENT

The 2020EEE 1% International Symposium on embedded Multicore/Maimpre
Systemson-Chip (IEEE MCS02020) will be hostedgainin Singaporedue to the
success of the Bedition and to many requests

Topics of interest will fall under one or more of the following symposium tracks:

x Track 1. Embedded Multicore/Manycore SoC Programming

x Track 2: Embedded Multicore/Manycore SoC Architectures

x Track 3: Embedded Multicore/Manycore SoC Design

x Track 4. EmbeddeMlulticore/Manycore SoC Interconnection Networks

x Track 5: Embedded Multicore/Manycore SoC Testing

x Track 6: Embedded Multicore/Manycore SoC Design Automation and-power Design
x Track 7: Embedded Multicore/Manycore SoC R€&ahe Systems

x Track 8: Operating Ystems Platforms for Realime Embedded Applications
x Track 9: Embedded Multicore/Manycore SoC Applications

x Track 10: Algorithms and Hardware for Learning @hip

x Track 11: Embedded Neuromorphic Computing Systems

x Track 12: Secure and Fadlblerant Embedde@€omputing

x Special sessi@will be announce soon!

Contacts:

Websitefhttp://mcsocforum.or

Emaillmcsoc@mcseforum.or

Conference Secretarieizkhanh.n.danq@ieee.o@rof. Khanh N. Dang)




HOST & PARTNERS

TECHNICAL SPONSOR

Program Highlights

Five Distinguished Invited Speakers
Special Sessions on selected emerging topic
Embedded Multi-core SoCs technology



