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2016 IEEE Computer Society Election Results| IEEE CS 704E D ESR D h TH)&H
Hironori Kasahara selected 2017 President-Elect (2018 President)| T+ ALK D o= RITEH

Hironori Kasahara has served az a chair or member of 225 society and government committees, including a member of the CS Board 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;, PC member of SC, PACT, PPoPP, and ASPLOS; board member of
IEEE Tokyo section; and member of the Earth Simulator committee.

N He received a PhD in 1935 from Waseda University, Tokyo, joined its faculty in 1986, and has been a professor of computer stience since 1997 and
A a director of the Advanced Multicors Research Institute since 2004. He was a visiting acholar at University of California, Berkeley, and the University
of linois at Urbana—Champaign's Center for Supercomputing RED.

Kaszahara received the C5 Golden Core Member Award, IFAC World Congress Young Author Prize, IPSJ Fellow and Sakai Special Research 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 patents. His research has appeared in 520 newspaper and Web articles.

IEEE Computer
Society 2017
BoG (¥ =)
Feb.1, 2017
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Past IEEE Computer Society Presidents

Chairs of the IRE Professional

on Electronic Computers

1951-53
1953-54
1954-55
1955-56
1956-57
1957-58
1958-59
1959-60
1960-62
1962-64

Morton M. Astrahan
John H. Howard
Harry Larson

Jean H. Felker
Jerre D. Noe
Werner Buchholz
Willis H. Ware
Richard O. Endres
Arnold A. Cohen
Walter L. Anderson

Chairs of the AIEE Committee

on Large-Scale Computing Devices

1946-49
1949-51
1951-53
1953-55
1955-57
1957-59
1959-61
1961-63
1963-64

Charles Concordia
John Grist Brainerd
Walter H. MacWilliams
Frank J. Maginniss
Edwin L. Harder
Morris Rubinoff
Ruben A. Imm

Claude A. Kagan
Gerhard L. Hollander

Chairs & Presidents of the IEEE
Computer Society

1964-65
1965-66
1966-67
1968-69
1970-71

Keith Uncapher
Richard I. Tanaka
Samuel Levine
Charles L. Hobbs

Edward J. McCluskey o091

1972-73 Albert S. Hoagland

1974-75
1976

1977-78
1979-80
1981

1982-83
1984-85
1986-87
1988
1989
1990
1991
1992
1993

Stephen S. Yau
Dick B. Simmons
Merlin G. Smith
Tse-Yun Feng
Richard E. Merwin
Oscar N. Garcia
Martha Sloan

Roy L. Russo

Edward A. Parrish
Kenneth A. Anderson
Helen M. Wood
Duncan H. Lawrie
Bruce D. Shriver
James H. Aylor

1994 Laurel V. Kaleda

1995

Ronald G. Hoelzeman

Mario R. Barbacci
Barry W. Johnson
Doris L. Carver
Leonard L. Tripp
Guylaine M. Pollock
Benjamin W. Wah
2002 Willis K. King

2003 Stephen Diamond
2004 Carl K. Chang

2005 Gerald L. Engel
2006 Deborah M. Cooper
2007 Michael R. Williams
2008 Rangachar Kasturi
2009 Susan K. (Kathy) Land,
2010 James D. Isaak
2011 Sorel Reisman

2012 John W. Walz

2013 David Alan Grier
2014 Dejan S. Milojicic
2015 Thomas M. Conte
2016 Roger U. Fujii

2017 Jean-Luc Gaudiot
2018 Hironori Kasahara

1996
1997
1998
1999
2000



IEEE Computer Society

60,000+ members, volunteer-led organization,

200 technical conferences, industry-oriented "Rock Stars" ,
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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e
Toward 2018

1.  Refining content and services to further improve the satisfaction of CS
members;

2. Considering an incentive for volunteers to further accelerate CS activities and
promptly provide technical benefits for people around the globe;

To express appreciation to volunteers: _
CS Point (Mileage) System: Annual & Life Time Honor,
Premier Seating, Premier Registration, Distinguished Reviewer, etc

3. Offering more attractive services for practitioners in industry;

4. Providing the world’s best educational content and historical treasures for
future generations, which only the CS can create with our pioneering
researchers (for example, the Multicore Compiler Video Series found at
www.computer.org/web/education/multicore-video-series);

5. Thinking about sustainable membership fees while considering the diversity of
economic situations within the 10 regions;

6. Cooperating with other IEEE societies and sister societies in a timely and
efficient manner;

7. Intelligibly introducing the latest computer-related technologies to younger
generations, including children, so that they can realize their technological
dreams.

e ¢ IEEE
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Multicores for Performance and Low Power

Power consumption is one of the biggest problems for performance
scaling from smartphones to cloud servers and supercomputers

(“K” more than 10MW) .

f ﬂ 55 |
|

5
|}

IEEE ISSCCO08: Paper No. 4.5,
M.ITO, ... and H. Kasahara,
“An 8640 MIPS SoC with
Independent Power-off Control of 8
CPUs and 8 RAMs by an Automatic
Parallelizing Compiler”

Power o Frequency * Voltage?
(Voltage o< Freguency)

mm) Power o< Frequency?

If Frequency is reduced to 1/4
(Ex. 4GHz->1GHz2),

Power iIs reduced to 1/64 and

Performance falls down to 1/4 .

<Multicores>

If Scores are integrated on a chip,

Power is still 1/8 and

Performance becomes 2 times.
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OSCAR Compile Flow for Simulink Applications

i

/% Model step function #/
E\Eoid VesselExtract ion_steplvaid)

intd2_T i
real _T ul;

=l /% DataTypeConversion: '<51>/Data Twpe Conversion’ incorporates:
# Inport: “<Root>/Inl’

Generate C code E R
using Embedded Coder

WesselExiraction_B.DataTypeConversion[i] = WesselExtraction_U.In1[i];

/% End of DataTypeConversion: <81>/Data Type Conversion® #/

[

Sx Outputs for Aamic SubBystem: “<S1>720f(lter’ x/

Jx Constant: <B13/h1” %/

VesselExtract ion_Df i IteriVesselExtract ion_B.DataTypeConversion,
Vessel|Extraction_P.h1_Value, &YesselExtraction_B.Dfilter,
(P_Dfilter _MesselExtract ion_T x)d¥esselExtraction_P.Dfilter);

=l /% End of Qutputs for SubSystem: "<S10/20Filter’ #/

A+ Qutputs for Stomic SubSystem: "<§1>/2Dfilter]’ +/

/% Constant: "<813/h2" =/

VesselExtract ion_Dfi IteriVesselExtract ion_B.DataTypeConversion,

Vessel|Extraction P.h2 _Value, &WesselExtraction_B.Dfilterl,
(P_Dfilter_WesselExtract ion_T #)&esselExtraction_P.Dfilter!};

C code

\Y’ \V’
4\

OSCAR COmpiler Eﬁinld WesselExtract ton_step I )

~

=void thread_function_001 ( void )

int thrl ;
int thr2 ;
int thrd ;

Yessel|Extraction_step PE1 () ;

_—

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 ()

(1) Generate

oscar_thread join ( thri

oscar_thread join  thr2

oscar_thread _join ( thr3

'

)

:I !
B (3) Generate parallelized C code

MT10 MT12 | z |
MT9
MT6 MT11
MTS MT?

PC3

I

- Parallelism pc1 | =
I
I

sing the OSCAR API

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

|
4.0E-02

TVE f - Multiplatform execution
(Intel, ARM and SH etc)

14



Speedups of MATLAB/Simulink Image Processing on
Various 4core Multicores
(Intel Xeon, ARM Cortex A15 and Renesas SH4A)

356 348
|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/
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An Image of Static Schedule for Heterogeneous Multi-

core with Data ~

CPUO CPUT CPU2 CPU3
CORE | DTU | CORE | DTU | CORE | DTU | CORE | DTU
“MATA~4l____ | TLOAD |~~~ ~ | LOAD
MTGTF oo MT1-2 A0
SEND SEND
MT1-3 MT1-4
SEND
LOAD SEND LOAD
MTG2 MT2-1 LOAD LOAD LOAD
LOAD LOAD
SEND MT3-1 LOAD
MT2-2
SEND LOAD
SEND LOAD
MT3-2 MT33 |LOAD
SEND
MT2-5 SEND
MT2=7 MT3-4
SED MT3-6
MT2-8
store | MT3-7 MT3-8
STORE
A STORE

MTG3

‘ransfer Overlapping and Power Control

DRPO

CORE | DTU

LOAD
LOAD
LOAD
LOAD

MT2-3

SEND

MT2-4

JNLL

SEND

MT2-6

SEND

MT3-5

SEND
STORE

Y6



33 Times Speedup Using

OSCAR Compiler and OSCAR API on RP-X

35 ~

1 SH-4A \

30

15

10

Speedups against a single SH processor

25 +—

T PCl |saral[spuz|[Lasc] —FPB__]

1 1SSCC2010

(Optical Flow with a hand-tuned I|brary) 111[fps]

Cluster#0 Cluster #1

32.65

[ SHWYHU sddress=10 Data=128) H SHwy#1 Address= 40 Data= 128

I I I
DBSC||IDMAC VPUS FE DMAC DBSC MX2
#0 #0 #0-3 #1 #1 #0-1
@ | SHWV# {Address=32 Data=64) |

exp

Y. Yuyama, et al., "A 45nm 37.3GOPS/W Heterogeneous Multi-Core SoC",

| .

54

3.4[fps] ]

'\/ 2.29
1

4SH 8SH 2SH+1FE 4SH+2FE 8SH+4FE



Power Reduction in a real-time execution controlled
by OSCAR Compiler and OSCAR API on RP-X

(Optical Flow with a hand-tuned library)
- - With Power Reduction
Without Power Reduction by OSCAR Compiler

70% of power reduction

Average:|.76[W] » Average:0.54[W]

Power [W]/ Voltage [V]

2.5

N — 2

N
n

N

=
v

Power[W] / Voltage [V]

. —Voltage [V] 1 [_—| ! [ 1 —\Voltage [V]
—Power [W] —Power [W]
0.5 0.5 'I

o
o

200 400 600 800 1000 0 200 400 600 00 1000
Bzl %l

o

1cycle : 33[ms] | [ (
->30[fps] J




Low-Power Optimization with OSCAR API

Scheduled Result Generate Code Image by OSCAR Compiler
by OSCAR Compiler void void
VCO VC1 main_VCO() { main_VC1() {

#pragma oscar fvcontrol ¥

( ((OSCAR_CPU(),0))

#pragma oscar fvcontrol ¥
(1,(OSCAR_CPU(), 100))$




ARM CortexA9 417 Android L TTOEHIR

http://www.youtube.com/channel /UCS43INYEIKCS8i_ KIgFZYQBQ

H.264 decoder & Optical Flow (3a7{#EH)

ODROID X2
Samsung Exynos4412 Prime, ARM Cortex-A9 Quad core
1.7GHz~0.2GHz, used by Samsung's Galaxy S3

[11 core []12 cores 3 cores
3.00
2.45
2.50 2.23
2.00 -79.20 \

1.69
— 1.50

1.50 o - 86.5%
100 : 0.95 (1/7)
. . 0.5 - Yo.970 0.72

0.51 ~ 1/3
0.50 % —> \(/) 036 530

;1/ 2) ——

Average Power Consumption[W]

0.00 1 2 3 1 pJ 3 1 2 3 1 Z 3
without power control with power control without power control with power control
H.264 Optical flow
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OSCARa VN1 Flc &k BHaswell? IV F a7 LT x OSCAR Compiler
. - m Intel Haswell
HENEEEE N |:(In_te| 437 ) Ay
Wasea Usivensmy = iﬁﬁ!h&2/5h—g‘1ﬁ =
Intel Haswell 417 L TOEER 7045 5 L BHE | BR# 7045 LOLFINE
L 4 .
[ﬁi%ﬂﬁ%m tRowsagn BEAHEEL eT/HEGY AAiE  lenPut .
41.35 ) )
% {-50.2%'17“ YA REEZTER -7 | |
;m X, yAEIEEIL—7 _OSCARaYIN1 3
g: P—— TE¥FHE
—
RENE — |— 2T LA
a7 output
T LonE |

= = r ~
[ﬁi%ﬂﬂﬂﬁmmma Intel Haswell 417 DE/THE e
# 20 2[R CPU : Intel Core i7 4770k *
E 48.801msec! 2784
b 20 'm B2 - 3.5GHz~0.8GHz
® 150 TH—K— }:ASUS H8TM-A
93.06msec .

1.00 - "

0.50 : -

0.00 - PMIC&CPURIIS
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Automatic Parallelization of JPEG-XR for

Drinkable Inner Camera (Endo Capsule)

10 times more speedup needed after parallelization for 128 cores of

Power 7. Lessthan 35mW power consumption is required.
O TILEBro6d

il N S o |- 60_OOSpleed-ups on TILEPro64 Manycore
B i e ‘ 55.11

al) : EEE

X
oo o [0 o |
| | I — | | :
(1] o] o] o] o] o] T
ZIEE] QIS 2@ 20.00 15 82
o] o] ] [] lcore
=] oo} s ,
] 10.00 =M[S] 395 1.86
) o o o o] ] 100 196 I
(5] (] o] fi] o] o) 000 | e wm | |

R B B G 1 2 4 8 16 32 64
Nl el : :
= — 55 times speedup with 64 cores

Waseda U. & Olympus
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