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BiHAZ BISMk FREILER iR FTRIGE
IEEE Computer Society President 2018, BfiHAFEI#E (2018-2022)
JSTH 24 FIERZSPRING/BO0STEE K/ ACM-IEEE ISCA(OYE1—427—%FTF+vL£i)2025FTEER

1980 B XESRTFHFIZE, 1982 FHELREET
1985 EXXZFRIGFLRIET ITFIEL, FiRSE—EIPD
HUIANZPRZEN-IV-BERRE
1986 R AH T HE{E5ERD. 19884 B
1989-1990 fU.J1XZFCenter for
Super computing RADESHAERS
1997 %, ME BT F i BIRBITFH
2004 7 RINY>AMIIWVFITRIRFAFRER
2017 BARIZE7H7—-R/E8. BXREHSREERS
2018 IEEE Computer Society&&.
BXEI#E (-202249A)
2019-2023 EERFHBHNS(COCN) HS
2020-2024 BAIZE7H7=-85
2023- ACM/IEEE ISCA2025@Tokyo R{TESER

BHofIEm 2344, AfFE#R244, BRSPS 7064 (CR-R- - BHF).
#hE - Web32SE - TVEEAT 1 758k 7094

HERFERTSm(FR205F48108)TO
NEDOUZP N2 A LIEHRBRAZNFIAPFII(ERI)—5—) -TEOWT
http://www8.cao.go.jp/cstp/gaiyo/honkaigi/74index.html 19854 & Y
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1987 IFAC World Congress Young Author Prize
1997 B RMIBERIFH SRS

2005 ¥ 5B T ZHRR I IHRERARE

2008 LSI- A7 -¥-1¥— 2008 #9/5>7,

Intel Asia Academic Forum Best Research Award
2010 IEEE CS Golden Core Member Award
2014 XEHHFEAXERENERMTEHFTEM
2015 [FENEERIIO-

2017 IEEE Fellow, IEEE Eta-Kappa-Nu

2019 IEEE CS Spirit of Computer Society Award
2020 FiNEZERINEE, SCATERE *RXE
2023 IEEE Life Fellow

(T - FREEE] BEEEH 3004
IEEE Computer Society President 2018, Executive
CommitteeZES R, HE(2009-14). HEENEESSEER.
Nomination CommitteeZ& K. Multicore STC £&R.

IEEE CS JapanZ& K. IEEEiiZ=ES. IEEE MedahiEEZES.
ACM/IEEE SC21 B8R REERESH

($FHREEL -NEDO)IBIRREBAVIFI7 - Z RNV AMEFHEIY (5 -5
U=>aAYE1-F4>4 -2’01V M—4, NEDOIYE1-YEEERE
[ARERF] A=/{-0YE1 -5 HIEES. BFESBIRGTES. BaBE
BireRXI5iaEPT RpREEMEIR(EF1IVT1- YVIMRFIES. H
AEEFEEEES

[ZEPRIFEA 1RS> Z1L—4 (ES) PRIFMOES. [REERIFERMES.
HPCIFtE#EEZS. XK R/I> (R) PRFMES - BLE5S5H M=
8., k321 —-FJES2BAFM 7 RNIF1U-ZERS.

JST: A—>33aybG3ORY FALITY RINM Y, {81 F EZIBEESPRING/ BOOST
Z£8ER,SBIRJI-X1E8R  AFRNEEZABESTEIN-VIR-R

BRAXFETRE, 2024411A3H (H) F#111:00-11:45, 615§ 2F 202=
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Oxford Univ.CERS ) —>arEa—T414V (20194E11/13)

_BARTH—, BfEBIIA VIR T+—F EXFRIGE R
Oxford K%, 20178 & Y THEKZES X > 5 84 & HiNo.1

AilVice Chancellor Prof. Louise Richardson
(WoI 2020THOEFBRE(FTE))

Head of Astrophysics:Prof. Rob Fender

Dept. of Physics: Prof. Ian Shipsey

Astrophysics: Prof. H.Falche, et. al.

I Vice Chancellor Prof. Irene Tracy
BiMerton College Warden

Fellow: Dr. Peter Braam

Sub Warden: Prof. Judy Armitage
CS: Prof. Jeremy Glbbons _
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COMPLITING LASCRATORY

2021 ACM A.M. Turing Award: Prof. Jack Dongarra, Univ. of Tennessee
https://amturing.acm.org/award winners/dongarra 3406337.cfm
The List, For his pioneering contributions to numerical algorithms and libraries that
enabled high performance computational software to keep pace with
exponential hardware improvements for over four decades
SITE COUNTRY ~ CORES PO
Frontier  HPE Cray EX235a AMD Opt 3rd Gen EPYC (64C 2GHz), AMD Instinct MI250X, Slingshot-11 DOE/SC/ORNL USA 8,699,904 1,194.0 227
Fugaku Fujitsu A64FX (48C, 2.2GHz), Tofu Interconnect D RIKEN R-CCS Japan 7,630,848 420 299
LUMI HPE Cray EX235a, AMD Opt 3rd Gen EPYC (64C 2GHz), AMD Instinct MI250X, Slingshot-11 EuroHPC/CSC Finland 2,220,288 309.0 6.01
Leonardo  Atos BullsequanaintelXeon (32C, 2.6 GHz), NVIDIA A100 quad-rail NVIDIA HDR100 Infiniband EuroHPC/CINEC Italy 1,824,768 2387 140
Summit  |BM POWER9 (22C, 3.07GHz), NVIDIA Volta GV100 (80C), Dual-Rail Mellanox EDR Infiniband DOE/SC/ORNL USA 2,414,592 148.6 101

No. 1 June 2022-23 8705 7 Ot v 4, 22. 7MW
i ' Frontier - HPE Cray EX235a, 8,699.904 total cores,
00K R 8 AMD Optimized 3rd Generation EPYC 64C 2GHz,
e AMD Instinct MI250X accelerators,

HPE Slingshot-11 interconnect 16853 B;E&E /)

£ ENERDY | ™ |H;J AREIL

0 = el Oak Ridge National Laboratory (ORNL) , USA

AHDA Rmax: 1.19 (ExaFlop/s), Rpeak 1.68(ExaFlop/s)
HPCG:14,054[TFlop/s]




http://www.asahi.com/science/intro/TKY201203070434.html
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https://en.wikipedia.org/
wiki/5 nm_process

MOSFET scaling
(process nodes)

10 um—-1971
*6 um—1974

3 um—1977
*1.5um—-1981
*1l um—1984
*800 nm — 1987
*600 nm — 1990
*350 nm — 1993
*250 nm — 1996
*180 nm — 1999
*130 nm — 2001
*90 nm — 2003
*65 nm — 2005
*45 nm — 2007
*32 nm—2009
22 nm-—2012

*Future 3 nm ~ 2022
*2nm~ 2023


https://en.wikipedia.org/wiki/MOSFET
https://en.wikipedia.org/wiki/List_of_semiconductor_scale_examples
https://en.wikipedia.org/wiki/10_%C2%B5m_process
https://en.wikipedia.org/wiki/6_%C2%B5m_process
https://en.wikipedia.org/wiki/3_%C2%B5m_process
https://en.wikipedia.org/wiki/1.5_%C2%B5m_process
https://en.wikipedia.org/wiki/1_%C2%B5m_process
https://en.wikipedia.org/wiki/800_nm_process
https://en.wikipedia.org/wiki/600_nm_process
https://en.wikipedia.org/wiki/350_nm_process
https://en.wikipedia.org/wiki/250_nm_process
https://en.wikipedia.org/wiki/180_nm_process
https://en.wikipedia.org/wiki/130_nm_process
https://en.wikipedia.org/wiki/90_nm_process
https://en.wikipedia.org/wiki/65_nm_process
https://en.wikipedia.org/wiki/45_nm_process
https://en.wikipedia.org/wiki/32_nm_process
https://en.wikipedia.org/wiki/22_nm_process
https://en.wikipedia.org/wiki/14_nm_process
https://en.wikipedia.org/wiki/10_nm_process
https://en.wikipedia.org/wiki/7_nm_process
https://en.wikipedia.org/wiki/5_nm_process
https://en.wikipedia.org/wiki/2_nm_process

https://hc2023.hotchips.org/

AMD Next Generation "Zen 4" Improves on Successful "Zen 3" Microarchitecture
"Zen 4" Core and N " D
4th Gen AMD EPYC™ # rey, R0, - ”2’::;9"::;:;2;;” A
9004 Server CPU ' '

Kai Troester
AMD Fellow Silicon Design Engineer
"Zen 4" Lead Architect

Ravi Bhargava
AMD Senior Fellow . o e e o a1 Ve 0
"Zen 4" EPYC™ Performance Architect W “ Zen3 Zen 4 Zen3 Zen 4 Zen3 Zen 4
Microarchitectural 5nm technology and 5nm technology and
improvements frequency improvements beyond microarchitectural and
Hot Chips 2023 ‘ technology scaling physical design improvements

"Zen 4c™ Doubles Cores Per Compute Die

"Zen 4" CCD "Zen 4c" CCD Snm

T FTTT Rty | TITTLITTHITII T

= - ™ PR
Core + L2 Core ¥ Core+ |

Core +
L2

Core + L2 |

Core + L2

32 MB L3

(PR AR R A ISR EnT IR S

Core + L2 l

Cores

L2 cache/core

L3 cache/core

AMD “Zen 4" EPYC™ Family Processor Architecture | Hot Chips 35 August, 2023




AMD Chiplet for 64 cores: Zen2

Processor Chiplet 7nm, Memory Chiplet: 12nm

Technology-optimized Chiplet Organization

Keep in mature

12nm process

Four “Zen 2”

Cores+L3
oo

Four “Zen 2”
Cores+L3

DDR DDR DDR DDR

Four “Zen 2”
Cores+L3
-_ﬁﬂn-q
Four “Zen 2”
Cores+L3

Four “Zen 2”

Cores+L3
e e |

Four “Zen 2”
Cores+L3

§ Move cores and
i cache to 7nm
)
£ ~ ek ';';--—.ﬁ';";.;‘i%
/p—-"’” U iw T 1 i-;f‘ I' ‘."l :E'ji, _‘ i, 4 1
8 /\_,-*” %:&":T [‘ ﬂmﬂﬂhhnﬁ_!r:iﬁiifﬁgaig %‘ﬂ'a -
ar raE R g
 © e
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Four “Zen 2” VR e e e Y N
Cores+L3 HEe gﬁg 5&?,%32@%%%4
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Four “Zen 2”
Cores+L3

22 | AnOverview of Chiplet Technology for the AMD EPYC™ and Ryzen™ Processor Families | |EEE Industry Spotlight

_ 66% of die area benefits

8
AMDZ1



https://olcf.ornl.gov/wp-content/uploads/Frontiers-Architecture-Frontier-Training-Series-final.pdf

What is a Dragonfly fopologye =

o A sef of groups that are
connected al-fo-all

- Every group has one or more
links to every other group

Another view of a Dragonfly Topology

¢ A group of endpoints
connected to switches
that are connected all-to-all

* A set of groups that are
connected all-to-all

- X % 3
)
K/ v
5
bt N
S Ve

BQAKRIDCE 5757
Technology-Driven, Highly-Scalable Dragonfly Topology”

John Kim William J. Dally Steve Scott Dennis Abts

Northwestern University Stanford University Cray Inc. Google Inc.
Evanston, IL 60208 Stanford, CA 94305 Chippewa Falls, W1 54729 dabts@google.com

jik12@nothwester.edu dally@ stanford.edu sscott@cray.com

@ computer 1063-6897/08 $25.00 © 2008 IEEE

society DOT 10.1109/ISCA.2008.19
$OAK RIDGE it

National Laboratory | FACILITY
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Frontier

FRESENTEUBY

The List.
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HPE Cray EX2353, AMD Opt 3rd Gen EPYC (64C 2GHz), AMD Instinct MI250X, Slingshot-11

HPE Cray EX - Intel Exascale Compute Blade, Xeon CPU Max 9470 (52C 2.4GHz),
Intel Data Center GPU Max, Slingshot-11

Microsoft NDv5, Xeon Platinum 8480C (48C 2GHz), NVIDIA H100, NVIDIA Infiniband NDR
Fujitsu A6AFX (48C, 2.2GHz), Tofu Interconnect D

HPE Cray EX2353, AMD Opt 3rd Gen EPYC (64C 2GHz), AMD Instinct MI250X, Slingshot-11

[ ]
LRV ISC crovr
[ ]

Maving Forward

SITE

DOE/SC/ORNL
DOE/SC/ANL
Microsoft Azure
RIKEN R-CCS

EuroHPC/CSC

COUNTRY

USA
USA
USA
Japan

Finland

CORES

8,699,904

9,264,128

1,123,200

7,630,848

2,220,288

FIND OUT MORE AT

top500.0org
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4420
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Clusters

INSTALLATION TYPE

Vendor o

101
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Industry

SYSTEMS

NVIDIA
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51 : ARM,IBM Power,Renesas RH850, Infineon,SPARC,RISC V

Launched September 14, 2021
64-bit Designed by Apple Inc.
‘;;';‘;“e 13 Common manufacturer(s) : TSMC

Max. CPU clock rate to 3.23 GHz in iPhone 13 Pro
Technology node: 5 nm

6 Cores: 2 “Avalanche“B14$8ET 7 & 4 ”Blizzard”& T+ 7
Instruction set: A64, Transistors: 15 billion (15{&{&)

S core GPU(s): Apple-designed GPU in iPhone 13

https://en.wikipedia.org/wiki/Apple A15

https://www.apple.com/jp/shop/buy-iphone

EEETEEX—/ \—:ul: 1—% 2020£|56ﬁ Mi520214E11 A ETHRNo.1

RIKEN Center for Computational Science,
Fujitsu (arm based processor)
Cores:7,299,072; Memory:4,866,048GB ;
Processor:A64FX 48Cores, 2.2GHz
Interconnect: Tofu interconnect D

l lll Linpack (Rmax)415,530 TFlop/s;

é Theoretical Peak (Rpeak): S13PFLOPS
HPCG [TFlop/s]13,366.4; Power: 28.3MW

487 /Fv7,2.2GHz, 7 nm FinFET,
%’J7E3075:17 28MW

ps://tugaku ei.jp/fugaku/ ' https //www r-ccs. rlken Jp/en/fugaku/about/

EERE SR 51 FEZRE/MNAUEE /P

https://japanese.engadget.com/arm-super-computer-fugaku-top-500-034015910.html 2020 ﬂi6 H H# )J—'_l




https://www8.cao.go.jp/cstp/english/moonshot/sub3_en.html

£ Cabinet Office AIREC (Al-driven Robot for Embrace and Care) Led by Prof, Sugano

f"MOQNSHOT Supported by Japanese Government "Moonshot” Project from 2020

ESEARCH & DEVELOPMENT PROGRAM

caring sick persons , :
helping house business
helping remote diagnosis

¢

Universal Smart Robot cares Family's
Life-time from babysitting to elderly
care as a Family member,

caring elderly persons caring children ~ house keeping




Self Driving Cars (B )12 ¥5)
Connected Security, Big Data, Traffic Clqud

-drivings.com/selt-driving- cars- updated -market-analysis/

Deep Leaning (glﬁ——7)lx*“} M) kY E{R R

NVIDIA DRIVE PX 2 K& /NEY
A/\aY

http://www.digitalartsonline.co.uk/news/creative-hardware/nvidias-water-cooled-supercomputer-helps-cars-drive-themselves/



NVIDIABEIERA74Y+£5L—4 DRIVE PX XAVIER
DR'VE PX xAVlER NVIDIA DRIVE ¥gELZ £ PP —F5FDF v

FASEEF : DRIVE PX2 Re-si ORIVE S
SRR : DRIVE PX XAVIER ‘ s SCoBLy AMECHN

_.ii'l"-""} Q
?.7,::
DRIVE PX

DRIVE PX 2 20 TOPSDL | 16 3 ==

(20 TOPS DL 20WILLERE s s LALA OOPXTEaL—%a)
2 PARKER SoC + 2 PASCAL GPU
| 20TOPS DL | 120 SPECINT | 80W

JAMRRO A -7 - FHANL
vRab-2ad, TAR BEERG

et

DRIVE AGX PEGASUS

NVIDIA END TO END DRIVE 7’5y MJA—=L ROBOTAXI DRIVE PLATFORM
DRIVE TSTADI LAS 2B &S

(Training, Simulation, Testing for Autonomous Driving Infrastructure) DRIVE Al

| Xavier (Volta GPU integrated) x 2 /’“‘ 0

Next generation discrete-GPU x 2 ) ": -
320 TOPS CUDA TensorCore =

W >4 .’
ASIL D Certification . 4?/9
Combined Memory Bandwidth: >1TBytes/sec “"3’/,-

Automotive 1/0s

* 16x GMSL High-speed Camera Inputs
- = Multiple 10Gbit Ethernet

= CAN, Flexray
400W
Late Q1 Early Access Partners

* Supercomputing Data Center in your Trunk

https://news.mynavi.jp/article/20181003-700546/
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Turing Award Winners by Year hrtps.//famturnng.acm.org, byyear.cin

s
ACM ? 1 - IJ > 7 E WEBCAST
AVEL—27HFDO/—RIE
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https://www.acm.org/
hennessy-patterson- End of the Line = 2X/20 years (3%/yr) o
turing-lecture

9 Amdahl's Law = 2X/6 years (12%/year) ¢
End of Dennard Scaling = Multicore 2X/3.5 years (23%/year)

¢ CISC 2X/2.5 years T RISC 2X/1.5 years
(22%/year) (52%/year)

100,000

CISG: Complex RISC: Reduced

[ =]

g 10,000 | Instruction Set

L |

5' Computer

= 1000 | fE22% D1EREEM E

w

> |
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1980 1985 1990 1995 2000 2005 2010 2015
https://dl.acm.org/cms/attachment/1 64b78fa-de5b-4d7e-bb28-17084e83e06a/tf6.1pg
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5] : ARM,IBM Power,Renesas RH850, Infineon,SPARC,RISC V
Renesas M= =

IBM Watson

64-bit
iPhone 13
2021

https://www . apple.com/jp/ . . o
shop/buy-iphone http://watson2016.com/ enesas.coim/ https://fugakul 00kei.jp/fugaku/




INDUSTRY https://www.ans.org/news/article-5842/amazon-buys-nuclearpowered-data-center-from-talen/

Amazon buys nuclear-powered data center from Talen

Thu, Mar 7, 2024, 10:01PM Nuclear News

S il

- - T

Susquehanna nuclear plant in Salem Township, Penn., along with the data center in foreground. (Photo: Talen Energy)

Talen Energy announced its sale of a 960-megawatt data center campus to cloud service provider Amazon Web Services
(AWS), a subsidiary of Amazon, for $650 million.

The data center, Cumulus Data Assets, sits on a 1,200-acre campus in Pennsylvania and is directly powered by the
adjacent Susquehanna Steam Electric Station, which generates 2.5 gigawatts of power.
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Practical Multiprocessor Scheduling Algorithms for
Efficient Parallel Processing

HIRONORI KASAHARA, MEMBER, IEEE, AND SEINOSUKE NARITA, SENIOR MEMBER, IEEE
104 IEEE JOURNAL OF ROBOTICS AND AUTOMATION, VOL. RA-1, NO. 2, JUNE 1985
Parallel Processing of Robot-Arm Control Computation on a

Multimicroprocessor System
HIRONORI KASAHARA memBER, 1EEE, AND SEINOSUKE NARITA, SENIOR MEMBER, IEEE

NNNNNNNNNNNNNNNNNNNNNN

! of 10

tional Conference onN Superecomputing

2rna Interna May 3-8,1987

Santa Clara, CA, USA

A _PARALLEL PROCESSING SCHEME FOR THE SOLUTION OF SPARSE LINEAR
EQUATIONS USING STATIC OPTIMAL-MULTIPROCESSOR-SCHEDULING ALGORITHMS

- -
H.EKasahara", T.Fujii', H.Nakayama®, S.Narita®, and Leon O.Chua

* Dept. of Electrical E < &pan
ng., Waseda University, Tokyo 160, ar
** Dept. of Electrical Eng. and Computer Sclences., ?

University of California, Berkeley, CA 94720, U.S.A.
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PARALLEL PROCESSING OF ROBOT MOTION
SIMULATION

H. Kasahara, H. Fujii and M. Iwata

Department of Electrical Engineering, Waseda University, 3—4—1 Ohkubo
Shinjuku-ku, Tokyo 160, Japan




The First Compiler Codesigned Multiprocessor
OSCAR (Optimally Scheduled Advanced Multiprocessor) in 1 987

HOST COMPUTER
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CONTROL & IO PROCESSOR CENTRALIZED SHARED MEMORY1
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| | - DRSS | R
| | ]
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Data Prog. Distributed -
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» . . ] . Dual Port
AMD?29325 32-bit Floating-point unit (CP)
e ciazult Riee (cP) (CP) (CP) (CP)
H. Kasahara, "OSCAR Fortran Multigrain || ganes et o
Compiler", Stanford University, Memery
Hosted by Pro.fessor John L. Hennessy and || 58" ooy
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AMD?29325 32-bit Floating-point unit Hierarchical Group Barrier Synchronization Hardware



G REEASRE -BERIZSML3 DD ENo.1 R—/\—avE1—4
“NWT : BB & R”, “Earth Slmulator tlthyzle/—Gt" and “K: X"

BAX/Rav DR
ZIFHEK 4 . NWT: #{E &R
O e LT o . /Y- (Numerical Wind Tunnel),

BEfBXEHFE 1993,1.68GFLOPS

Father of Japanese <Fu1|tsu VPP 500, 5000>
Supercomputer . :

Machine Cyclellw ime 9.5ns (105MHz)
Mr. Hajlme MlyOShi, PE Performange 1.68GFlops

PE Memory Size 256MB/PE

Waseda Alumnus, : Crossbar Bandwidth f?;cza:;szx(;e;;/recelve simultaneous)/PE

Leader of NWT, rerof PEs P 40PE
Earth Simulator ;

- mmpuur cente-r, Chofu, Tokyo, F;b- 1, 19‘93
40 TFLOPS Peak (40%10'2)
35.6 TFLOPS Linpack

3.2MW K T5,
2011 [ ,

= | Camie"lzap-ei ‘Librar-y System | 10 P F Lo PS N

Earth Simulator,
2002

Processor Node (PN)
Cabinets (320) e

SO 20216 ) — A LipE
NN JULREUk 'é'Ellﬁ'Egt._
”‘xﬁ BEXBEEBETIL
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Power Reduction by Power Supply, Clock Frequency and
Voltage Control by OSCAR Compiler

Frequency and Voltage (DVFS), Clock and Power gating of each cores are scheduled
considering the task schedule since the dynamic power proportional to the cube of F (F3)
and the leakage power (the static power ) can be reduced by the power gating (power off).
*  Shortest execution time mode
Ordinary scheduled results
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coweuren  hittps://www.computer.org/product/education/multi-core-video-lectures-bundle

Multi-Core Lecture Series consists of 1| ane-hour Multi—-core Roundtable Discussion
Created by Multicore STC . Video Lecture
Chair Hironori Kasahara lectures by some of the world's leading TR T TS e T

researchers in the fiald, This seriesis not a
course and it consists of the presentation for

those who are in the research field, This is more

M u Iti -core Video 3 intended for researeh infarmation e.harin{_; than

' etlucational training. Tﬁpltﬂ that aré covered i
Lecture Senes v Dependences and Dependence

during these lectures are listed below. This Anal Vs is Video Lecture
series 3150 includes an hour discussion of the

MULTI-CORE VIDEO SERIES

Dependences and Dependence Analysis by
Utpal Banerjee Utpal Banerjee's research

$ i

Video Presentations: lecturers,

¥ f'llln.][{:'nr i |'.|1 C i:\il_:” :|| !H:i.-'lri: Tal§ l:l_r, r.:l.'il'n'i:J p-."?fjnf.'l interests in computer s.cu_'-ncr_' are in the gc:-nural
area of parallel processing and he has published

: i ' ' four books on loop transformations and

o Autoparallelization for GPUs by Wen-Mel Hwu duanciaciow srbvaks vith & fHth ors o

instruction level parallelism on the way.

+ Dependences and Dependence Analysis by Utpal Banerjee

» Dynamic Parallelization by Rudolf Eigenmann Multigrain Parallelization and
o Instruction Level Parallelization by Alexandru Nicolau Power Reduction Video Lecture

it g i :I-| ilalis PR } - ikl P e i sl Multigrain Parallelization and Power
+ Multigrain Parallelization and Power Reduction by Hironori Kasahara Reduction by Hironorl Kasahara. Professor
Kasahara has been ressarching on OSCAR
aa Pl b b A s . W = ok Autormatic Parallelizing and Power Reducing
¢ [he Folyhedral Model by Paul Feautrier Compiler and OSCAR Multicore architecture for
rmore than 30 yvears, and led four Japanese
national projects on parallelizing compilers,

multicores, and green computing

o Vector Computation by David Kuck

o Vectonzation by P, Sadayappan
» Vectorization/Parallelization in the IBM Compiler by Yaoging Gao

» Vectorization/Parallelization in the Intel Compiler by Peng Tu

» Roundtable Discussion by all presenters
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f Engine Control by multicore with Denso

Though so far parallel processing of the engine control on . S EIerator A PI E J
multicore has been very difficult, Denso and Waseda succeeded
1.95 times speedup on 2core V850 multicore processor.
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A Strategic Initiative of Computing: Systems and Applications
(SISA)- Integrating HPC, Big Data, Al and Beyond, Jan.18-19, 2017

A Strategic Initiative of Computing:Systems and Applications
(SISA) --Integrating HPC, Big Data, Al and Beyond-- Jan. 18-19,2017
Opening: Prof. Gao, Prof. Kasahara |l Extreme Scale and Beyond

Waseda VP Shuji Hashimot®eynote: Paul Messina ANL, USA
|. Architecture and Applications » Motoaki Saito, PEZY, Japan

Keynote: William J. Dally, » Eiji Ishida, MEXT, Japan
NVIDIA and Stanford University, USk Depei Qian, BUAA, China
» Kimihiko Hirao, RIKEN, Japan » Toshiyuki Shimizu, Fujitsu, Japan
» G. W. Yang, Tsinghua Univ, China  1V.Integration of HPC, Big Data, and Al _
> ). Sexton, IBM, USA Keynote: Thomas Sterling, Indiana Univ., USA

Il. System Software and Applications ~ Masaru Kitsuregawa, Niland
Keynote : Rick. Stevens ANL, USA  N"0fTokyo, Japan

S Mikham » Thomas Schulthess, ETH, Swiss

» Fred. Streitz, LLNL USA » Moriyuki Takamura/Toshiaki Kitamura,

» R. Govind, IIS, India Oscar Tech, Japan LK Hl" H IE\HH

LI |

sl LT me

» H. Hironori Kasahara,
Waseda Univ,




Automatic Power Reduction for

MPEG2 Decode on Android Multicore

ODROID X2 ARM Cortex-A9 4 cores

http://www.youtube.com/channel/UCS43INYEIkC81 KIgFZYQBQ
Without Power With Power

Reduction Reduction

3.00

= 2.50 -

g
o
S

1.50

1.00

o

U

o
|

wer Consumption [W

(-61.9%)

5 0.00 -

No. of Processor Cores 1 2 3
* On 3 cores, Automatic Power Reduction control successfully reduced power to 1/7
against without Power Reduction control.

* 3 cores with the compiler power reduction control reduced power to 1/3 against
ordinary 1 core execution.



Power Reduction on Intel Haswell

for Real-time Optical Flow

For HD 720p(1280x720) movmgplctures
_Intel CPU Core i7 4,'77OK 15fps (Deadline66.6[ms/frame])
® without power control & with power control

w b
Ul O

O _
number of PE 1PE 2PE 3PE

Power was reduced to 1/4 (9.6w) by the compiler power optimization on the same 3 cores
(41.6W).

average power consumption [W]
o
|

Power with 3 core was reduced to 1/3 (9.6w) against 1 core (29.3w).



An Image of Static Schedule for Heterogeneous Multi-
core with Data Transfer Overlapping and Power Control

CPUO CPUI1 CPU2 CPU3 DRPO
CORE | DTU | CORE | DTU | CORE | DTU | CORE | DTU CORE | DTU
Ve - = = = ~N|
'MTG1 o i
: MT1-1 540 MT1-2
| SEND SEND
|
| Sllas MT1-4
I SEND
e LOAD SEND LOAD A\
MTG2 MT2-1 LOAD LOAD LOAD MTG3
LOAD LOAD LOAD
SEND MT3-1 LOAD LOAD
MT2-2 MT2-3 - oap
SEND LOAD MTo—d SEND | |
SEND LOAD - =
MT3-2 LOAD =
MT3-3 SER
SEND
MT2-5 SEND MT2-6
MT2=7 MT3-4
- SEND
SEND MT3-6 MT3-5
MT2-8 SEND
STORE
store | MT3-7 MT3-8
STORE
A STORE Y, v




Speedups & Power Reduction on RP-X Heterogeneous Multicore with 8§ CPUs and 4 DRPs

33 Times Speedup Using OSCAR Compiler and APTon  Power Reduction in a real-time execution controlled
Renesas RP-X with 8 CPUs & 4 DRP Accelerators by OSCAR Compiler and OSCAR API on RP-X

(Optical Flow vith  band-tued brar (Optical Flow with a hand-tuned library)
Cluster0 Clusert ¢ = %{‘i 65~ Without Power Reduction WiFh Power Reduction
: bt . by OSCAR Compiler
= 10% of power reduction
26.71

Average:|.T6[W] » Average:0.54[W]
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Automatic Power Reduction of OpenCV Face
Detection on big.LITTLE ARM Processor

_ 6
E 4.9w
- 5
R=)
B4
= 3 -67% (1/3)
(77]
c
S 2
o

0

3PE 3PE
W/O Power Control W/ Power Control

e ODROID-XU3 =Cortex-A7 mCortex-Alb

« Samsung Exynos 5422 Processor

« 4x Cortex-Al15 2.0GHz, 4x Cortex-A7 1.4GHz big.LITTLE Architecture

« 2GB LPDDR3 RAM Frequency can be changed by each
cluster unit
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ISCAZOZS, June 21-25, 2025, Waseda University, Tokyo, Japan

E N
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About Toky

Easily accessible from all parts of the world
Tokyo provides the best access for travelers from

Asia all over the world. It i served by two internaional
North and Europe —_ airports: Naria and Haneds. Narita International
Central % By Airpor offers over 1,600 international lights every
A m‘ﬂ' week, connecting to 90 cities around the world, |

: while Haneda Airpor offers over 1,300 international
. 1 Hights weekly, serving 59 cities across the globe. |
America  Afic Oceania &

South Pacific

8 Ametropolis full of attractions like no other

| Tokyo s one of the world's largest cities offering visitors a uniquely eclectic

| mix of radicional and contemporary areractions with somerhing for everyone.
In every comer of the city, there is a new and exciting discovery.

From historical temples to high-tech museums to traditional gardens,

there are numerous places to visit and enjoy. Tokyo will definirely provide
an unforgerable experience for all.

TOKYO METROPOLITAN GOVERNMENT

General Co-Chairs: Jean-Luc Gaudiot (Prof. UCI)
Hironori Kasahara (Prof. Waseda)

22 £X

1> . 2

AT % Greetings from the Governor of Toky
34l

TokyaTokyo

* you to our city for the 52nd International Symposium on Computer

‘Architecture (ISCA2025) in TOKYO in 2025

With a history of over 400 years as an economic and political center,

Tokyo is a cty that has its own distince character and inherited unique

adiions for a onc-of-a-kind wellspring of culcure.

On behalf of the 14 million citizens of Tokyo, I look forward to welcoming ﬂ

As aleading international meeting destination, Tokyo can cater t the needs

ofany organner and has all he ameniies nccesary to hos  sucessul vent.

The city boasts a - network and a public
transport system, which runs on precise timetables from early morning to late at night

INVITATION to

ISCA 2025 TOKYO
June 21-25, 2025 "

Venue: Waseda University

Okuma Auditorium & Research innovation Center

Tokyo s a fascinating destination with a mix of tradition and innovation. The traditional
culure from the Edo period in the 17th to 19th centuries and the latest cutding-edge
technology stand side by side. From the most popular tourist sports like the iconic Shibuya
crossing to the T a wide variety of options
awaits visicors. We are confident that the conference attendees will enjoy Tokyo's many
auractions, including the arcs, shopping, and exquisite Japanese and global cuisine.

ama area’s rich nature and the islands of Tokyo,

ISCA2025 will not only be a resounding success but a memorable experience for all delegates.
T hope that the June 2025 meeting in Tokyo will lead to further development in the field of
Computer Architecture worldwide.
General Co-Chairs: P .
Jean-Luc Gaudiot Prof. UCI Yitelka Kollsa

e Governor of Tokyo
Hironori Kasahara Prof. Waseda

IEEE COMPUTER SOCIETY

TCCA

Technical Committee an Computer Architecture

Greetings, T am Professor
Hironori Kasahara, a General Chair of

the ISCA 2025, Tokyo, with Professor Jean-Luc

Gauidio from the University of California, Irvine. T served
as the president of the IEEE Computer Society in 2018
Jean-Luc served in 2017. I also worked as the SEVP ac Waseda Universicy

from 2018 t0 2022.

Tam pleased to welcome next year's ACM/IEEE ISCA paricipants, on June 21s¢ o June 25th, 2025,
to Waseda Univer “okyo, Japan. It is a great honor for Japan's architecture community

w organize the “ISCA 52 @Japan” in 2025, 39 years after the “ISCA 13 @Japan” held in mr

Waseda University is located in Shinjuku, also home o Tokyo Metropolitan Government.
ty, the Okuma Auditorium,
en talks, and in a brand-new

‘The symposium will be held in the heart of Waseda Unives
where many international heads of state and encreprencurs have
Research Innovation Center for establishing an Open Innovation Ecosystem.

ISCA 2025 will provide advanced technical papers, presentations, posters, and discussions alongside
students' travel grants, fearuring an exclusive excursion that caprures the heare of Tokyo.

Fortunately, incermarional paricipans will njo travlng o Japan and going on rditonal o modern
tours of our coun rate. Tokyo will g

assist with various ‘mu,\ programs throughout the symposium via the TCVB, which preparing

an information desk ac ISCA 2024 in Bucnos Aires. We look forward 1 secing you in Tokyo next year!

TccA

Prof. Hironori Kasahara,
‘Waseda University ermers
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g, 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

d

Smart phones Advanced medical systems

Personal / Regional
Supercomputers

Ly

1

e e ' s
-From everyday recharging to
less than once a week

Solar powered with more than 100
times power efficient : FLOPS/W
* Regional Disaster Simulators

- Solar powered operation in . saving lives from tornadoes,
* No cooling fun, No dust,

emergency condition | ble inside OP localized heavy rain, fires with
- Keep health clean usable inside room earth quakes

Cancer treatment,
Drinkable inner camera
* Emergency solar powered
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