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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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World largest Technical Organization , 423,000 Members from 160 countries founded in
1884 by Thomas Edison, Graham Bell and others.

|EEE
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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




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 14 for Humanity




4
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




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 16 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 17 @ 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‘-

::— Jy

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




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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Parallelizing Compiler”
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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

..\1\\\\\\\\\\\\\\

(ARLE

SR

W
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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) 22



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

'
LA
o

Level [uV]

2

211.0

=1
L
=

2

LA
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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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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\,f‘ Engine Control by multicore with Denso

“ Though so far parallel processing of the engine control on
multicore has been very difficult, Denso and Waseda succeeded
1.95 times speedup on 2core V850 multicore processor.

B X S TR PR W2

pe ' 32pe Bdpe ’ E!
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35351 E i
on 5 Lore HOMOZENeous Muiticore Ky-Z
by OSCAR Parallelizing Compiler

MPEG2 Decoding with 8 CPU cores
Without Power With Power Control
- Codl e,

~ (Voltage : 1.4V)

“afbon Ion Radiotherapy
speedup on 16 processors with hand optimization)

‘ Resume Standby: o
Power shutdown &
8.9cimes speedup by 12processors 55 (imes speedup by 64 processors F—M row— N | Voltagelowering L4V-10V) _ —
Intel Xeon X5670 2.93GHz 12 IBM Power 7 64 core SMP A 5
_ core SMP (Hitachi HA8000) (Hitachi SR16000) g
S : ,\ o
FA =& L@
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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



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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