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2016 IEEE Computer Society Election Results | IEEE CS 70 OER OB THOH
Hironori Kasahara selected 2017 President-Elect (2018 President) | T. ALK LS o= RITEH

Hironori Kazahara has served a3 a chair or member of 225 socisty and govermment committees, including a member of the CS Boand of Govemors,
chair of C5 Multicore STC and CS Japan chapter; associate editor of IEEE Transactions on Computers; vice PC chair of the 1996 ENIAC S0th

Anniversary International Conference on Supercomputing; general chair of LCPC; PG member of SC, PACT, PPoPP, and ASPLOS; board member of
|EEE Tokyo section; and member of the Earth Simulator committee.

He received a PhD in 1985 from Waseda University, Tokyo, joined its facully in 1956, and has been a professor of computer science since 1997 and
a director of the Advanced Multicors Research Insfitute since 2004. He was a visiting scholar st University of California, Berkelzy, and the University

.
of linois at Urbana—Champaign's Center for Supercomputing RED.

Kazahara received the C5 Golden Core Member Award, IFAC World Congress Young Author Prize, IPSJ Fellow and Sakai Special Rezsarch Award, and the Japanese

Minister's Science and Technology Prize. He led Japanese national projects on parallelizing compilers and embedded multicores, and has presented 210 papers, 132 invited
talks, and 27 patent=. Hig research has appeared in 520 newspaper and Web articles.

IEEE Compuer Society 2018 $)Feb.1, 2018



IEEE Computer Society

60,000+ members, volunteer-led organization,

200 technical conferences, 17 scholarly journals

and 13 magazines, awards program,

Digital Library with more than 550,000 articles and papers,
400 local and regional chapters, 40 technical committees,
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2018 Computer Society Officers

Computer Society Membership

Board of Governors
Presidents, 1t and 2" VPs, 21 other — 10 Standing Committees
elected positions. Appointed VPs, DD
are ex officio members (shaded)

Executive Committee
14 Positions

Hironori Kasahara
President

Jean-Luc Gaudiot Cecilia Metra
Past President President-Elect

Gregory T. Byrd Dennis J. Frailey David Lomet Andy T. Chen
15t VP Publications 2"d VP Secretary Treasurer VP PEAB
Jon Rosdahl Hausi A. Muller Forrest J. Shull
VP Standards Activities VP Technical and Conference Activities VP Member & Geographic Activities

Elizabeth L. Burd John W. Walz Dejan S. Milojicic

Angela R. Burgess
Executive Director

2018 IEEE Div. VIII 2018-2019 IEEE 2017-2018 IEEE
Director-Elect Div. V Director Div. VIII Director

IEEE Melissa Russel, June 2018

Do & IEEE
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Professional & Educational Activities

» Software Engineering Body of Knowledge
(SWEBOK)

- SWEBOK V3 is global standard B
ISO Tech Report 19759 " SWE BO K
» Systems Engineering BoK (SEBOK) and
Graduate Reference Curriculum for SE \Ii\\‘ .
(GRCSE), in partnership with INCOSE BKCASE
> Enterprise IT BOK (in development), in

partnership with Federation of Enterprise

Architecture Professional Organizations
(FEAPO)

) S S sobbpRgs &
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Vice Pre5|dent Andy Chen Malor Board Actions

Committees: BoK Oversight

Enterprise IT, Engineering Disciplines, Reps to CSAB. FEAPO
Business Development, Curriculum & i !

Accreditation, Professional Educational INCOSE, PMI
Products
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Technical and Conference Activities

» 26 Technical Committees
» 2 Technical Councils

» 1 Task Force

» 1 Technical Consortium

» More than 250 CS conferences annually

CVPR2017

» 50 to 12,000 attendees per conference
(average is about 300)

e e
A . R

Vice Pre5|dent Hau5| Muller |V|aj0r Board Actlons
Commiittees: Policy for TCs &
Technical Activities Conferences
Conference Activities TC Budget Approval

/ . Conference Publishing
Technical Meeting Request Oversight
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Technical Councils & Committees

» Technical Councils
- Software Engineering (TCSC)
- Test Technology (TTTC)

» Technical Committees
- Business Informatics and Systems (TCBIS)
- Computer Architecture (TCCA)
- Computer Communications (TCCC)
- Computational Life Sciences (TCCLS)
- Data Engineering (TCDE)
- Digital Libraries (TCDL)
- Distributed Processing (TCDP)
- Dependable Computing and Fault Tolerance (TCFT)
- Internet (TCl)
- Intelligent Informatics (TClI)
- Learning Technologies (TCLT)
- Multimedia Computing (TCMC)
- Mathematical Foundations of Computing (TCMF)
- Microprocessors and Microcomputers (TCMM)
- Microprogramming and Microarchitecture (TCUARCH)

Over 25,000 members

in 29 TCs

Multiple-Valued Logic (TCMVL)
Pattern Analysis and Machine Intelligence (TPAMI)
Parallel Processing (TCPP)
Real-Time Systems (TCTRS)
Scalable Computing (TCSC)
Semantic Computing (TCSEM)
Simulation (TCSIM)

Security & Privacy (TCSP)

Services Computing (TCSVC)
Visualizations and Graphics (VGTC)
VLSI (TCVLSI)

» Task Force

Rebooting Computing (TFRC)

» Technical Consortium

High-Performance Computing (TCHPC)




Publications

v

33 peer-reviewed periodicals
13 Magazines
20 Transactions

12 periodicals cosponsored within IEEE
This includes 10 Transactions and 2 Magazines

All periodicals delivered via myCS, the new digital platform
Magazines offer a print option

Transactions offer Colloquium, a print digest of article abstracts
ComputingNow website curates magazine content
ComputingEdge, a print compendium of Pubs content
myComputer app (iOS and Android), user-driven content delivery

Chinese version of Computer published in Beijing
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Vice Pre5|dent Greg Byr
Committees:
Magazine Operations

Transactions Operations
Digital Library Operations
Committee on Integrity

7

Publications Reviews

W?Computer

R s
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-Major Board Actlons

Recommendation for
New Publications, EIC
Appointments

Pricin? for Publications &
Digital Library
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Computer Society Digital Library

» Developed and maintained by CS s oot~
since its launch in 1996 IEEE COMPUTER SOCIETY DIGITAL LIBRARY
> Always on computer.org platform e e ke
» More than 580,000 documents
- 33 CS peer-reviewed publications
- 200+ proceedings 3 Magazines il Transactions
> Search back to 1968 ﬁ_lef:;l-_;:\l/lw::edcurrentresearcn‘deve\opmenls‘ and timely glhwmmno‘rgguz: puting systems, and dozens of
» Targeted at Tier 2, Tier 3, mid-sized
corporations

» S21k purchase price for CSDL
(various packages cost less)

» 225 customers

The CSDL is IEEE’s first Digital Library
When Xplore launched in 1998,

CSDL files were used
to build content volume quickly
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Digital Delivery Platform

> Magazines in adaptable, » Access with CS or IEEE log-in
mobile-friendly formats

- Epub, Kindle, PDF

> Include magazines and

transactions, ComputingEdge
> CSDL version (digest of magazine content)
and Colloquium (digest of
journal content)

» Personal archive

SHOW ARCHIVE

= e BRlervacive
CLOUD B Renasive

COMPUTING
Drones .
A
h»%
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Your subscriptions. Your way.

Z' LEARN MORE

TR ACTIONS oM aE taAnsACTIONS OK
CLOUD COMPUTING EMERGING TOPICS

S IN COMPUTING
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Standards Activities
55 .1
211

» 255 IEEE Published Standards
» 59 |IEEE Adopted Standards
» 13 IEEE CS Standards Committees including

- Software & Systems Engineering Standards IEEE 2 Sofvuare &
- 802 family enaneens
- Information Assurance Committee
- Cloud Computing ESC

» Liaisons to four ISO/IEC Joint Technical

Committees IEEE A

> No revenue sharing from IEEE-SA CLOUD COMPUTING
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Vice President: Jon Rosdahl Major Board Actions

. Recommend Policies &
Committees: Practices

Policies & Procedures Monitor for IEEE Compliance g
Vitality Establish/Dissolve Sponsors
Sponsors Encourage Adoption
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World largest Technical Organization , 423,000 Members from 160 countries founded in
1884 by Thomas Edison, Graham Bell and others.

|EEE

Governance

IEEE:
Institute of Electrical and
Electronics Engineers

Members

43

Board of

Directors
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IEEE President
2020 Prof.
Toshio Fukuda

' (Graduated
from Dept. MM
Waseda Univ. )

Assembly

Technical
Activities
Board

Member and
Geographic
Activities
Board

Regions " Divisions
Sections &
Geographic
Councils

Societies &
Technical
Councils

Chapters

Publication
Services and
Products
Board

Professional
& Educational
Activities
Board

Standards
Association

IEEE-USA

IEEE Executive
USA Director

Staff &
Society
Executive
Directors/
Administrators
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Satisfaction and

Sustainability

Hironorl Kasahara, 2018, IEEE Computer Society President

The [EEE Computer Society’s role in the
advancement of computing is increasingly

HIRONORI KASAHARA

kasahara@waseda.jp.

e-commerce, cloud computing, em-
bedded computing, green computing,

important in all areas of our lives. By promoting high-performance computing, smart

efficiencies, accessibility, environmental
responsibility, innovations, and safety, CS
members and volunteers continuously

cities, medical applications, and more.

The CS should drive progress in
these technologies—and those still
to come—by providing the latest
science and information, along with
the places to discuss and methods to

contribute to a bright global future. Also, the CS deploy them. CS members, as well as
) other IEEE societies’ members, inter-
faces a number of serious challenges, and looks national sister societies’ members,

to members to help implement changes and

pave the way for a strong future.

s the IEEE Computer Society's President in
2018, I would like to first express sincere ap-
preciation to the Computer Society members,
volunteers, and staff, as well as the other
engineers, researchers, and students all over the world
who have made important contributions to CS activities.
Computing technology’s role our life has become increas-
ingly large and essential, thanks to advanced technol-
ogies, such as deep learning, Al, self-driving vehicles,
smart home, IoT, robotics, big data, computer trading,

COMPUTER PUBLISHED BY THE IEEE COMPUTER SOCIETY

SuLieLy

and other interested individuals can
regularly contribute or simply con-
sume information through journals,
magazines, conferences, events,
websites, and so on. Indeed, through
our publications, conferences, and
educational offerings, it is our high quality content that
differentiates us from other organizations and free on-
line activities. All of our offerings are realized through
the dedication and effort of global experts and leading
researchers who are committed volunteers and members.

To provide the above products and services continu-
ously and on time, the CS volunteers who serve as editors
in chief, editors, reviewers, program committee chairs
and members, technical committee chairs, program board
members, committee members, members of the Board of

00I8-9162/18/533.00 © 2018 IEEE @IEEE
-
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June BoG Award Dinner
with CS Award Winners and

their Families, Phoenix
Computer
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Pioneer Award b2

to C++ Bjarne || B Ramakrishna
Stroustrup in Rau Award in

COMPSAC, MICRO,
Tokyo Fukuoka

Technical
Achievement
Award, in

COMPSAC,
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Bjarne Stroustrup: Morgan Stanley & Columbia Univ.

2018 IEEE Computer Society Computer Pioneer Award
IEEE COMPSAC2018 Keynote & Award Ceremony

LI

July 26, 2018, Keynote,
Hitotsubashi Hall

July 25, 2018 Award Ceremony
Rihga Royal Hotel Tokyo @lEEE




I Cooperating with other IEEE societies and international sister societies '
> LONG TERM: Outside Partners Margin Improvement: Partner with strong groups within and outside of IEEE

Collaboration with Japanese Government (MEXT, NEDO), CS Japan Chapter, Multicore STC,
Waseda Univ., Industry (Hitachi & OSCAR Technology):
Travel expense of Bjarne & Margaret was supported by Waseda Univ. MEXT SGU Project

= ISFCTZ201383
ULl \V RIS 0L o \V R V] VAP e o i R hittp://www.sgu-ictrobotics.sci.waseda.ac.jp/en/isfct2018/

Green Computing Systems Research and Development Center, Waseda University

!y Opening Address
A 3 13:00-13:10 Prof. Shuji Hashimoto (Vice President of Waseda University)
| s . .
7 \ Prof. Hironori Kasahara (Waseda University /
IEEE Computer Society President 2018 / ISFCT2018 Chair)

13:10-13:40 | Prof. Sorel Reisman (California State University, Fullerton)

Dr. Bjarne Stroustrup
(Morgan Stanley / Visiting Professor of Columbia University)
15:05="15:15 Coffee Break
15:15-16:05 | Prof. Margaret Martonosi (Princeton University)
16:05—-16:35 | Dr. Dejan Milojicic (Hewlett Packard Labs)
16:35—-16:45 Coffee Break
16:45-17:15 | Prof. Cecilia Metra (University of Bologna)

Prof. Hironori Kasahara (Waseda University / IEEE Computer Society
President 2018 / ISFCT2018 Chair)

Dr. Christoph Schumacher
(Oscar Technology / Guest Assistant Professor of Waseda University)

13540215205

7D =1{:35

17:35—-17:55

Closing Address

17:55-18:05 Prof. Shigeki Sugano (Waseda University / Leader of SGU
Project: ICT and Robotics)

Bcotiiyter  With Past President of Hitachi, IPSJ, NEDO: Dr. Kazuo Furukawa and @IEEE
psoqety Waseda U. Past President Prof. KatsuhikoiShirai and VP Prof. Shuji Hashimoto “*“"%5 i’




Bob Ramakrishna Rau Award Lunch in MICRO51
in Fukuoka Japan on Oct. 23, 2018.
ACM/IEEE CS Micro51 with record high 706 Participants
was operated by CS this year.

of W
ol

Rau Award Winner Dr. Ravi Nair,
Rau Award Chair Dr. Kemal

Ebcioglu & CS President Hironori e aam, ., 5 RS o « |
Kasahara & 11 s =t
General co-chairs Profs Koji Inoue & Mark Oskin with CS distinguished
IEEE researchers and ACM SIGARCH CARE member in Banquet. @IEEE
computer Advancing Techno.'?gy

SOClety 18 for Humanity
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CS HPC Award Ceremony on Nov. 13 in SC2018, Dallas
having 13.000 participants  ACM/IEEE-CS Ken Kennedy Award

Prof Sarita Adve

Seymour Cray Award
Dr. David E Shaw

IEEE

computer
psoaety




IPSJ Leaders, Marc,
IPSJ Convention, Tokyo Korea(KIISE) in March,
Japanese Government Symp.

Okawa Foundation, CS Japan
Chapter, Multicore STC &

Japan (IPSJ), China(CCF),

Waseda U., Tokyo

MoU with UN ITU
in Al for Good,

May, Geneva

v Tencent-Waseda University Technical Tour
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and computer society, | have 3 CCF *m ;‘ ﬁ"‘
new executive director, MS meny c'? @ "Vr

cad ot S T China National Computer ¢ Cong_ress

With i'd be complete siding,
please, God, do |, Madison and

EEE T RARR
HEtE, HftAgreentZEAL

MoU with Baidu, July,
Green Comp. C., Tokyo

CCF China National Computer
Congress, Oct. , Hangzhou

| IEEE CS China Office KQH“’EPEH%___

moderated Tencent- \ b o
Waseda Univ. Joint Russian Academy of Science:

Symposium, Nov., Russian Computer Science 70th
Waseda U., Tokyo Anniversary, Nov., Moscow




Cooperating with other 1EEE societies and international sister societies

LONG TERM : Outside Partners

MoU with UN ITU in Al for Good, May 16, 2018

(United Nations International Telecommunication Union)
» Cooperation in conferences, publication, and education

ACM President Vicki L. Hanson (new ED&CEOQO) & Pat Ryan Chief Operating Officer
IEEE Kasahara’s Remarks @lEEE
computer Advancing Technology
SOCIEty 21 for Humanity



Cooperating with other IEEE societies and international sister societies

CCF (Chinese Computer Forum) CNCC (China National Computer Congress), Hangzhou on Oct. 25-27.

CCF has 40K members. CNCC had about 8000 participants inviting IEEE CS, ACM, IPSJ,
KIISE Hong Kong Computer Society, Dr. Robert Elliot Kahn and Prof Kathy Yelick.

@ — & d NCC

cGCE & CCF/CSs
cmpmmqihawa
::;;rexeculiwdimd?:h‘stméw q? @ ﬂ.ﬁ*m ’ Young
s i ; Computer
please, God, do, Madison and o s Scientists
EEREFORRARIN 8 . Award

it FttagreenfBEAR
SR ¢ S En{ﬁ
o/ SEL

Winners

ACM CEO Vicki,
President Cherri, CS
ED Missy, CCF
Secretary General Zidj
Du &CS President P RL . .
Hironori CCF Leaders &

CS representatives

IEEE 22 @ IEEE
compg(t)%{ety /fldvancr";]!f'r Ej;,;?;'?tgy
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Collaboratlon |n5|de IEEE In 2018

- 'l 4

R10: Prof. Akinori Nishihara, ‘ -_

WIE & MGA :Prof. Takako YP Panel with IEEE CS Russian Chapter,
Hashimoto, Tokyo Section: Prof. | Directors and CS Presidents, Nov., Moscow
Iwao Sasase, & Japan Council, July, COMPSAC

Mar., IEEE Tokyo Office

ﬁ?ﬁ’f‘s‘-
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IEEE Eta Kappa Nu (HKN) Japan First Initiation Ceremony for
Waseda Univ. Student Chapter Mu Tau on July 25, 2018, in COMPSAC




IEEE Eta Kappa Nu (HKN) Japan First Initiation Ceremony for
Waseda Univ. Student Chapter Mu Tau on July 25, 2018, in COMPSAC

IEEE HKN: Prof. Paolo Montuschi (Polytechnic Univ. of Turin),
IEEE Directors: John Walz (CS President 2012), Dejan Milojicic (CS President 2014)

CS Presidents: Sorel Reisman 2011 (COMPSAC Standing Committee Chair), Roger Fujii 2016,
Hironori Kasahara 2018, Cecilia Metra 2019, IEEE Japan Office Director: Iwao Hyakutake,
Waseda U. :Past President Prof. Katsuhiko Shirai, CS Past-Chair Prof. Keiji Kimura,

CS Japan Chair Prof. Kazu Yoshioka, CS Japan Past-Chair Prof. Hiro Washizaki,
Polytechnic Univ. Turin HKN Student Chapter Leaders, Waseda Univ. HKN Student Chapter Leaders

COMPSAC

*ﬁfzms
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Mu Tau Chapter 1% Activity: @ I E E E

Paolo’s talk on July 29, at Waseda U.

24
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IAB: Industry Advisory Board on May in Intel

Intel, Google, Microsoft, Aerospace Companies, Hitachi, etc
(Photo is just with some of committee members)
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Cooperating with other 1EEE societies and international sister societies
LONG TERM : Outside Partners

Keynote Speech “Automatic Multigrain Parallelization, Memory
Optimization and Power Reduction Compiler for Multicore Systems”
by IEEE CS President Hironori Kasahara
in ACM International Conference of Supercomputing (1CS2018),
June 13, 2018 in Beijing

%ACM !n‘térnational
- Conference on
Supercomputing

- _(Ics), 2018
Beijing, China
12-15/June

@ R Lt )
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Cooperating with other IEEE societies and international sister societies

LONG TERM : Outside Partners
Opening Remark and Keynote Speech on July 9, 2018 in
IEEE ISVLSI (International Symposium on VLSI), Hong Kong Poly Tech. University.
ISVLSI has been organizing Special Issues with IEEE Transactions on Nanotechnology
and IEEE Consumer Electronics Magazine. Many senior researchers are participating.

Keynote “Low Power High With General Chair  Next Generation Tianhe-3 ?

Performance Multicore Prof. Wei ZHANG (Milky Way) Supercomputer

Hardware and Software Co- (Kasahara received proto-type 64core ARM Chip
Design” a certificate.)

IEEE Kasahara’s updates @lEEE

t Advancing Technology

compgogfety 27 fg' Humanity



World’s best educational content

MULTICORE
VIDEO SERIES

Practical Innovation

Mulicore processors have becoms pervasive, but most orgamizations struggle o
u=e tham efficierzly. Thats wivy we brougha together rencwred sxpens in the flald
for this video series 1o axamine the inmovative
techniguses they use to nprove reliabiliny and
parformance while reducing costs, tne, and
povwar conswempdon.

Hear about somae of the most advanced power-
reduction, parallelization, and vectorization tech-
mnologies used In a range of iIndustry applications, Full Series:

Inclusding automobiles, big data, doud compuring. + EEEE CS Members: $195
duster computing, medical image processing, * Nonmeenbers: $1,000
multimedia. smanphones, and supercomputing.

Individual Videos:

+ EEEE CS Members: $5$30
+ Nonmreenbers: $12S

Learn from the Wworld's Leading Multicore Compller Experts

Avtoparalelzation

Autcematic Parallelzacon for GPUs
Duarwibsd Padiua Wan-mmeel Hewes
Depandances and
Depandance Anaksb Dynamic Paralalization
el Barerjee RucoH Egen—anr
Instruction Level - Mukgrain Parallelizatgon
FParalelization b and Powar Reduction
Aba xardne N olew Hronar Kesa*ara

Lol The Polynedra e B Vecior

el Modu bl Computation

A Paul Feautrier Durees Masch

Vectorzation/Paralelization
vVeoorzation inthe IBM Cormpiler
- P Sadayeppan Yaoging Gao

Vecoraton/Paraleization
in the Inted Compiien
! Peang Tu

who Should watch these Videos?

Professionals in anry indusary that demands real-time processing, bigh performance,
and speed will find these videos an important ool for getting better resuls from thelr
multicore processing systemnrs and future proofing thedr applications.

Educators and graduate students will also find irspiracion from this window irgo the
minds of scene of the most accomplished expearns in multicore.

Roundiablde Discussion
A Preseniees

www.computer.org/multicore-video

IEEE @3 computer society < IEEE

Self-Paced Learning:

Approximate time = 12 hours

* PDH: 12.0
+ CEU: 1.2

Full Series Price:

+ |EEE CS Member: $195
* Nonmember: §1,000

Individual Videos:

+ |EEE CS Member: $30
+ Nonmember: $125

See individual videos below.

For questions, please contact
certification@computer.org.

$IEEE
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¥ Engine Control by multicore with Denso @ Eoon = §
< Though so far parallel processing of the engine control on 5 60 3
multicore has been very difficult, Denso and Waseda succeeded gmm I 40 E
1.95 times speedup on 2core V850 multicore processor. & 5000 - — =T 20
_— 1000 370 196
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by OSCAR Parallelizing Compiler
Without Por 02 Decodin ing with 8 CPU cores
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Parallel Soft is important for scalable

performance of multicore (LcPC2015)

> Just more cores don’t give us speedup

> Development cost and period of parallel software
are getting a bottleneck of development of
embedded systems, eg. IoT, Automobile

Earthquake wave propagation simulation GMS developed by National

Research Institﬁe for_Earth Science and D1s er Res1llice (NIED)
origina sun stud

ZR1Z-05-16 11: 00 — 2@12-@5-17 11: 00 VERT = (X axis Max is 1300)

proposed rnethcl-n:I

Fjitsu M9000 SPARC

Multicore Server
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Level [uV]
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=1
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=
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o

Speed-up ratio against
original sequential execution
o

1lpe 32pe Bdpe

OSCAR
Compiler gives
us 211 times
speedup with
128 cores

128pe

Commercial
compiler gives
us 0.9 times
speedup with
128 cores (slow-
downed against

1 core)

»  Automatic parallelizing compiler available on the market gave us no speedup against execution time on 1 core on 64 cores

>  Execution time with 128 cores was slower than 1 core (0.9 times speedup)

» Advanced OSCAR parallelizing compiler gave us 211 times speedup with 128cores against execution time with 1 core

using commercial compiler

» OSCAR compiler gave us 2.1 times speedup on 1 core against commercial compiler by global cache optimization
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1987 OSCAR(Optimally Scheduled Advanced Multiprocessor)

Co-design of Compiler and Architecture
Looking at various applications, design a parallelizing compiler and design
a multiprocessor/multicore-processor to support compiler optimization
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Machine Cycle J ime 9.5ns (105MHz)

PE Performange 1.68GFlops

PE Memory Size 256 MB/PE _ : :

‘Cressbar Bandwidth 4B/cycle x 2 (send/receive s1multane0us)/PE

' " = 421MB/s X 2 /PE -
i *f_, s - ] Proc.

.ﬂ“m

.___‘_\_\--

-

NAL‘ébrflp.ﬁter céhfér, Chofu, Toi;yo;xFeb. 1, 1993 (Fujitsu VPP500) 38



Earth Simulator
(http://www.es.jamstec.go.jp/)

 Earth Environmental simulation like Global Warming,
El Nino, PlateMovement for the all lives onr this planet.
*Developed in Mar. 2002 by STA (MEXT) and NEC with
400 M$ investment under Dr. Miyoshi’s direction.
(Dr.Miyoshi: Passed away in Nov.2001. NWT, VPP500, SX6)

Mr. Haj ime Miyoshi

Image of Earth Simulator 4 Tennis Courts

40 TFLOPS Peak (40*10'2)
35.6 TFLOPS Linpack

Cartridge Tape Library System

| o
Processor Node (PN ol TN ‘\
Cabinets (32(:5) : a2 "‘ﬁ‘*:?.%. aat

:‘ :‘- :u“
Air Conditioning System

Power Supply System

’ Double Floor for Cables
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4 core multicore RP1 (2007) , 8 core multicore RP2 (2008)
and 15 core Heterogeneous multicore RPX (2010)
developed in NEDO Projects with Hitachi and Renesas

RP-1 (ISSCC2007 #5.3) RP-2(1SSCC2008 #4.5) RP-X(ISSCC2010 #5.3)

DAA
Core O H Core 1

L
i
@

F —
=1

=
@

o

90nm, 8-layer, triple-Vth, CMOS 90nm, 8-layer, triple-Vth, CMOS 45nm, 8-layer, tnple-Vth, CMOS
97 6 mm? (9.88 x 9.88 mm) 104.8 mm?Z (1061 x 9.88 mm) 1538 mm? (12.4 x 12.4 mm)
1.0V (internal), 1.8/3.3V (I/0) 1.0-1.4V (internal), 1.8/3.3V (l/0) 1.0-1.2V (internal), 1.2-3.3V (I/O)

600MHz 4.32 GIPS,16.8 GFLOPS | 600MHz , 8.64 GIPS, 33.6 GFLOPS 648MHz, 13.7GIPS, 115GOPS, 36.2GFLOPS
114 GOPS/W (32b#a5) 18.3 GOPS/W (32b¥a5%) 37.3 GOPS/W (32b#a 5%)
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T ILF TS5 YR TA—LOSCAR API: e.g. Renesas, arm, Infineon, Intel, IBM, AMD
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ETILAR—REKE

(Embededcorder,TagetLink4E

Generate C code
using Embedded
Coder or TargetLink

+ i
L o
R . b 2

" =

Simulink m&:lel

pa—

7 045 L MATLAB/Simulink

—R)D B &)t FI4E

/+ Model step function #/
\Emd Yesse|Extraction_step(void)

intd2_T is
real _T ul;

S DataTypeConversmn '<81>/Data Type Conversion’ incorporates:
# Inport: *<Root>/Inl’
#
for (i = 05 0 < 163845 1+4) {
YesselExtraction_B.DataTvpeConversionli] = YesselExtraction_U.In1[1];

5 /% End of DataTypeConversion: "<81%/Data Type Conwersion® #/

A+ Qutputs for dtomic SubSystem: "<B13/2Dfilter’® =/

/% Constant: "<315/h17 %/

VesgelExtraction Dfilter(VYesselExtraction_B.DataTypeConversion,
YesselExtraction_P.h1_Value, &/esselExtraction_B.Dfilter,
(P_Dfilter_VesselExtraction_T #)&VesselExtraction_P.0filter);

= /% End of Outputs for SubSvstem: '<B1>/2Dfilter’ =/

/% Outputs for Atomic SubSystem: "<B13/20Filterl’ /

J% Gonstant: *<813/h2” %/

VesselExtraction_DfilteriVesselExtraction_B.DataTypeConversion,

VesselExtraction_P.h2_Value, &'esselExtraction B.Dfilterl,
(P_Dfilter_VesselExtraction_T #)&VesselExtraction_P.Dfilter!});

C code

el

OSCAR Compiler

(1) Generate MTG

+
MT12 |E|

s

) i1 PCO | MT10
-> Parallelism pc1 [ wms
PC2 | MT6
PC3 | MTs

(2) Generate gantt chart oo
= Scheduling in a multicore

|
4.0E-02
TIME [s]

vold vesselExtraction_step L)

~

Svoid thread_function_001 { woid )

int thrl ;
int thr2 ;

Yessel|Extraction_step PE1 () ;

int thrd ;

i
{
oscar_thréad create { & thrl ,

thread function 001 . (vaid#)l ) ;
oscar_thread create ( & thr? ,

thread_function_002 . (void#)2 1 ;
oscar_thread create { & thrd ,

thread_function_003 . (void#)3 1 ;

VesselExtraction step PED ()

oscar_thread join ( thri
oscar_thread join  thr2
oscar_thread join ({ thr3

)
)
:I !
wn  [E] (3) Generate parallelized C code
MT7

using the OSCAR API
- Multiplatform execution
(Intel, ARM and SH etc)
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ZETILFOT (437F) L TOMATLAB/Simulinka—F ) B &yt 514b (=
KHEER L (EEXFETAY S LEZEHR - EaIXFTCIILFOT7IL)

(Intel Xeon, arm Cortex A15 and Renesas SH4A)

4.00

3.56 343
|312|
Road Tracking Buoy Image Color Edge Optical Flow Vessel

Detection Compression Detection Detection

M Intel Xeon E3-1240v3 m ARM Cortex A15 m Renesas SH-4a

Road Tracking, Image Compression : http://www.mathworks.co.jp/jp/help/vision/examples
Buoy Detection : http://www.mathworks.co.jp/matlabcentral/fileexchange/44706-buoy-detection-using-simulink
Color Edge Detection : http://www.mathworks.co.jp/matlabcentral/fileexchange/28114-fast-edges-of-a-color-image--actual-color--not-converting-

to-grayscale-/

Vessel Detection : http://www.mathworks.co.jp/matlabcentral/fileexchange/24990-retinal-blood-vessel-extraction/

3.50 3‘20

3.00 2.842.75 73 2.92

25 2.292.01 . 5-9& ) o6 2.33 20&.152'48
2.0 ’ 1.85 '

15

10

05

0.0

o

o

o

o

o

o
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Started up on Feb. 28, 2013:
Licensing the all patents and OSCAR compiler from Waseda Univ.
Founder and CEO: Dr. T. Ono (Ex- CEO of First Section-listed Company,

Director of National U., Invited Prof. of Waseda U.)
Executives: Dr. M. Ohashi : COO (Ex- OO of Ono Sokki)
Mr. A. Nodomi : CTO (Ex- Spansion)

Mr. N. Ito (Ex- Visiting Prof. Tokyo Agricult. And Tech. U.)

Dr. K. Shirai (Ex- President of Waseda U., Ex- Chairman of Japanese i:é)
Open U.) ‘@I
Mr. K. Ashida (Ex- VP Sumitomo Trading, Adhida Consulit. CEO) 7

Mr. S. Tsuchida (Co-Chief Investment Officer of Innovation Network
Corp. of Japan)

Auditor: Mr. S. Honda (Ex- Senior VP and General Manager of MUFG)
Dr. S. Matuda (Emeritus Prof. of Waseda U., Chairman of WERU INVESTME
Mr. Y. Hirowatari (President of AGS Consulting)
Advisors: Prof. H. Kasahara (Waseda U.)

Prof. K. Kimura (Waseda U.)

Copyright 2017
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- I 1 I
> Original sequential execution time on 1 core: 145,500 cycles

> Sequential execution time by OSCAR on 1 core: 29,700 cycles

> 4.9 times speedup on 1 core against original execution by OSCAR Compilers
automatic data allocation for local scratch pad memory, flush memory modules

> 2 core execution by OSCAR Compiler: 16,400 cycles

> 1.81 times speedup with 2 core against 1 core execution
with OSCAR Compiler

» 8.7 times speedup against original sequential execution.
110 m MTG-—16ms 5

0 10 0 0 40 80 0 0 20 %0 100
|2 s | e v e LR I (= B T |

Original code 1 Core execution

W LN OSCAR 1 Core execution 145.500

i I 29,700 cycles oyl

i =l e
16,400 cycles OSCAR 2 Core execution(data mapped) T ] e gy I
=y "

‘I'\[ SRI Cross Bar Interconnect T T(XBar_SRI) TT TT - ﬂ x: XBAR I
s FPU s L= T =17 =1
PMI DMI D PFlash0 | PFlash1




OSCAR High Performance and Low Power Vector
Accelerator and Compiler for ADAS and
Self-driving Vehicles with OSCAR Technology

Target:

> Solar Powered

> Compiler power reduction.
>Fully automatic parallelization and
vectorization including local memory

Compiler Co-designed Interconnection Network management and data transfer.

Vector Accelerator

Multicore Chip

Features
Attachable for any CPUs (Intel, ARM, IBM)
x 4 * Data driven initiation by sync flags

Function Units [tentative]
* Vector Function Unit
8 double precision ops/clock
64 characters ops/clock
Variable vector register length
Chaining LD/ST & Vector pipes
Scalar Function Unit
Reglsters[tentatwe]
Vector Register 256Bytes/entry, 32entry
* Scalar Register 8Bytes/entry
* Floating Point Register 8Bytes/entry
= Mask Register 32Bytes/entry

Transfer
Unit
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