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4 core multicore RP1(2007), 8 core multicore RP2 (2008)
and 15 core Heterogeneous multicore RPX (2010)

RP-1 (185CC2007 #5.3)
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90nm, &-layer, triple-Vth, CMOS | 90nm, 8-layer, triple-Vth, CMOS 45nm, B-layer, triple-Vth, CMOS

676 mn? (9,88 x9.88 mm) 104 8 mm (10.61x 9.88 mm) 153 8mn (124 x 124 mm)

1.0V (internal), 1.8/3.3v (I10) 1.0-1.4V (internal), 1.8/3.3V (I0) 1.0-1.2V (intemnal), 1.2-3.3V (110)

B00MHz 4 32 GIPS, 16,8 GFLOPS |600MHz , 864 GIPS, 336 GFLOPS | B48MHz, 13 7GIPS, 115GOPS, 36 2GFLOPS
114 GOPSW (32034 18.3 GOPSIW (32614038 373GOPSW (3208 %)
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Parallel Soft is important for scalable

performance of multicore (LcPCc2015)

> Just more cores don’t give us speedup

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

Earthquake wave propagation simulation GMS developed by National

Research Instityte for_Earth Scignce and Disaster, Resiliegce (NIED)
He-::nrlglnaf %_nsun studio) ﬁ proposed method Fjitsu M9000 SPARC
ZR1Z2-05—-16 11:00 — ZO12-05—17 11: 00 VERT = (X axi Max 13 @) Mu'ticore Server
250 o T - OSCAR
= Z cos — 1 - . .
I~ E ! H E 11D Compiler gives
— us 211 times
E E =00 speedup with
Elu'l:l e 128 cores
m ¥ 15p
o o
' E
L Commercial
? E‘ compiler gives
E w S0 us 0.9 times
E. ﬁ speedup with
i 128 cores (slow-
_? 0 downed against
© 1lpe 32pe 6dpe 128pe | lcore)

»  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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Future Multicore Products with
Automatic Parallelizing Compiler

Next Generation Automobiles

- Safer, more comfortable, energy efficient, environment
friendly

- Cameras, radar, car2car communication, internet
information integrated brake, steering, engine, moter
control

4

Advanced medical systems Personal / Regional

Supercomputers

T Solar powered with more than 100
Cancer treatment,

-From everyday recharging to . ) times power efficient : FLOPS/W
Drinkable inner camera . : .
less than once a week * Regional Disaster Simulators
L * Emergency solar powered .
- Solar powered operation in . saving lives from tornadoes,
* No cooling fun, No dust, ) - .
localized heavy rain, fires with

emergency condition o
- Keep health clean usable inside OP room earth quakes
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IEEE CS Awards Ceremonles with CS President 2018
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June BoG Award Dinner
with CS Award Winners and

their Families, Phoenix

Computer

: = A, Pioneer Award
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Fukuoka

Technical

FOR Dipry S Ay 10
ERENTIAL D SOFTYyaRe N OF spr
ClAL-PUR
AN D“’”D/SCHEr ';Lm ?sr,’ YSTEMS MPUTERS Fog AL-PURPOSE

" o
S ¥
X AES
b
=
o 3 .
A L3
A e i
i [ e Blomo,
MuLATIo i e LECULAR Shaam oNS
2> Nk s
4 £ AN ]
% Ay 4
N v Ui
- \
4 £ J) K \ E
' B k. N
| 2 y \ h 3
NG AN 7,_‘_ 4 - f/' 7 “ N . =
Y /9.4 ¢/ W8 S RN 7 T

Award Cereon In SC (Super Comput|n92018 with 13 thousands part|C|pants) Dallas



Cooperalon W|th Internatlonal Orgamzatlons in 2018 -~

P .
= - 3
- = o = f >

Okawa Foundation, CS Japan
Chapter, Multicore STC &
Japanese Government Symp.

" Japan (IPSJ), China(CCF),
Korea(KIISE) in March,
Waseda U., Tokyo
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IPSJ Leaders, March,
IPSJ Convention, Tokyo

MoU with UN ITU MoU with Baidu, July,
in Al for Good. Green Comp. C., Tokyo
May, Geneva

CCF China National Computer |4 i
Congress, Oct. , Hangzhou

IEEE CS China Office KQ&"”EPE”““”%___
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IEEE Computer Society BoG Meeting, Oct. 25-27, 2019

BoG: Board of Governors
> CCF (China Computer Federation) CEO Zide DUMCCFD 3T EICODWWTEELTTSLVEL,
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I Waseda Alumni: Contribution for International Academic Societies

Toshio FUKUDA Aiji TANAKA Hironori KASAHARA

The University Professor Waseda,
Waseda Alumnus, Prof. Emeritus

President Senior Executive Vice President
Nagoya Univ., Prof. Meijo Univ. International Political IEEE Computer Society President
IEEE President 2020. The first Science Association (IPSA) 2018. The first president from
from Asia in 135 years history. President 2016 outside USA and Canada in 72

IEEE has 420,000 members. years CS history. CS has 84,000

members from, 168 countries.

Tetsuya OSAKA | Hiroyuki NISHIDE | Shuichi FURUYA

ol A

The Electrochemistry Society, Federation of Asian Polymer A member of United Nations
President 2013-2014 Societies, President Human Rights Committee

Q Waseda University
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I STS(Science and Technology in Somety Forum) 2019.10.6
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Univ.  Kyoto Univ] Waseda Osaka Tohoku Nagoya Kyushu Hokkaido Keio Univ. Tokyo Inst.  Univ.
Tokyo Univ. Univ. Univ. Univ. Univ. Univ. Tech. Tsukuba
#2& (2020) 22 33 202 71 82 115 132 132 200 58 270
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Massachusetts Institute of Technology (MIT)

Stanford University

University of California, Los Angeles (UCLA)
The University of Sydney

Yale University

Tsinghua University

The University of Tokyo

Waseda University

Keio University

Kyoto University

Tokyo Institute of Technology
Osaka University
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7,942 2125 =2 10,606
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Graduate Employability (e8] (Emee)
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Nintendo
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' g- 74th Noboru Takeshita
merCQrI - J‘:' 76th Toshiki Kaifu W)
' B s4th Keizo Obuchi Shissldo
- Bl 85th Yoshiro Mori Nomura Securities Co., Ltd.
) - Tokio Marine & Nichido
Rl I l l R() ; - ALTACLIIALACL Fire Insurance Co., Ltd.
. Toshio FUKUDA 17 95th Yoshihiko Noda Olympus Corporation
il o Y
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President Senior Executive Vice President ‘ ) —
International Political IEEE Computer Society President t‘ — /) =
Science Association (IPSA)  2018. The first president from ] The Universit
3 i i y Professor Waseda,
President 2016 outside USA and Canadain 72 | J $ Waseda Alumnus, Prof. Emeritus

ye‘;':nbcg:'fr?: . 1c668h::u:;‘r{2s() 0 Nagoya Univ., Prof. Meijo Univ.
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) WASEDA UNIVERSITY

- Waseda University established the Humanoid Robotics Institute in April 2000 to promote
research activities which aim to construct a new relationship between humans and machines in
the advanced information society.

- Counter disaster, Health care, Human-robot interaction.

Integration of mechanism and control systems(mechanical engineering) and conversation and vision systems(CSE & ICT)

1973 > 1984 ) 1996 > 2012 )
. A ( ‘

"

WABOT-1 WABOT-2 WABIAN KOBIAN-RII WABIAN-2R1II

The world’s first A robot capable of Biped robot capable of Emotion Expression The robot is able to perform
humanoid robot playing keyboard network connection  Biped Humanoid Robot a stretch-knee gait as well

as human being does.
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