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ﬁ The Role of ‘Sciencen the 21stCentury j:

A The role of scientific research in solving {r®blemsis more
relevant and feasible than ever in thé 2&ntury.

A The worldis being reshaped by scientific and technological
Innovations, global interdependence, crogkural encounters,
and changes in the balance of economic and political power.

N

A Hu ma n mdstyrgemtpriority is to bring peopleout of poverty.

A Science and technology contribute to protecting the basic right to
exist of all peoples.
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p Most Excmng Era of Science and Technology

Recentyears have seen remarkable and rapid advance:
In the technologicdlools. The21stcentury is the age of
technologydriven science

For example, higlenergy particle accelerators, such ad thge
Hadron Collider confirmed the Higgs bosan 2013, powerful
astronomy instruments such as Hgble Space Telescopgelded
Insights into the universeéxpansionhigh-throughput DNA
sequencersasrevolutionized medicine and biomedicakearch, etc

Computer simulations create the future



[

RIMZN

The Nobelprize inphysics 2017
was awarded to three physicists
for decisive contributiont the
LIGO detector and the
observation of gravitational
waves.

2017 Nobel Prizes in Physics and Chemistry

TheNobel Prize in Chemistry 2017
was awarded tthree biophysicists
for developingcryo-electron
microscopyfor the highresolution
structure determination of s
biomolecules irsolution.

before 2013 v 3 > atpresent

llustration: ©Martin Hogbom/The Royal Swedish Academy of Sciences
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p. The age of technologydriven science ég
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A Powerfulscientific instruments continually advance knowledge
and open up new field of science.

A Supercomputerundoubtedlyaccelerates this trend.

A Unlike othertools which are limitedio particular scientific
domains, the supercomputeraigplicable to all areasof science
and engineering.

A Supercomputer is alsofandamentatechnologyfor data science,
deep learningoT etc.

A Supercomputewill drive progressin science and technology and
play an important role isolving difficult problems.
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HPC in Japan and K Computer

Computer simulations create the future



p. HPCI (High Performance Computing Infrastructure)
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A Multi -component Project by MEXT

A
A

A

A

Development of the K computer (200@011)
Foundation of AICS (2010)

Buildup of HPCI 20121 )

» National infrastructure for HPC in Japan

» Tier-0/Tier-1 supercomputers and storages connected via SINET
network

SPIRE(Strategic Program for Innovative Resear¢@011i 2015)
» 5-year national program for promoting computational science
» Strategic usage of the K computer for computatisnence

A Continuing on to the next stage
A Development of post K computer (2014)
A Priority Issues and Challenging Issi®de®gramg20167 )

K computer
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Chronology %
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HPCI Project (1)

A Established massively parallel computation in Japan

ARecovered from tthe2 0 @ Gaughiup abDdeevea sugpassed f
the world frontier ilrHPC

A Massively parallel application codes successfully developeavataly spread
among researchers

A Produced many great results at the forefront ofesearch

A Significantly enhanced the resolution both in precision and spatial and tempore
sizes through massively parallel computation

A Capacitycomputing(Ensemble computingddresses uncertainty of highly
complex phenomerandoptimization inmulti-dimensionakpaces

A Pulled up the level of computationalscience in Japan

A The execution of the national strategic program, SPIRE, has quickly and
powerfully pulled up the level of computational science in Japan in a short time



HPCI Project (2)

A Great progress in industrial utilization of supercomputers

A Supercomputers provide essential infrastructure for enhancing the internatiol
competitiveness ahdustry

A lllustratedthe powerful merits fotime/costreductionjmprovemenof product
performance, search for best design solution, replacing experiment etc.

A Development of HPCI (High Performance Computing Infrastructure)

A Seamless access to K and other supercomputers in 11 major academic
computers in Japan

Scientistsin wide areas of computational science can now access
supercomputers with ease

Contributed in the overall leveip of computational science and technology in
Japan

RIKEN AICS has played a key role inall of these aspects!
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p. Advanced Institute for Computational Science .(\A[CSS)

Established in July2010.

Three Missions

Director

A Operation of world tojzlass
supercomputerK for wide community
of users in academia anustry

A Leading edge research through strong
collaborations betweertomputer and
computational scientists

A Development opostK supercomputer

#Personnel:202 (as of 1Sep 2017)
Y Full-time Researcher83
Non-Japanese Researcherd 18%
Female Researcher§ 6%

"Deputy Director

Operations & Computer
— Technologies Division

Research Division

Flagship 2020 Project

Administrative Division
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§'i"naﬁen-Liné
Shin-Kobe Station
e - ,}': i S

K Computer Mae Station
About 5km from Sahnomiya Sta. = .'

14 min. by Portliner Monorail e . N

RIKEN AICS \ Kobe Sky Bridge

423km (263miles)wesbf Tokyo

Research Computer == - = =
Building building e e e

Kbe Airport ™
“Photo: June, 2006
Computer room 50mx60m=3,000
Electric power up to 15MW

Chill '
illers Water cooling system

Substation Supply

: Gasturbine co-generation 5SMW*2
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