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RIKEN	AICS	and	K	Computer

computer area:	10500m2

human	area:			9000m2

cooling	machine	area:				1900m2

432	cabinets	=	864	racks	=	
82,944computation	nodes	+ 5,184	I/O	

nodes	216	disk	racks
10.75PFLOPS,	main	memery 1.27PB,	

disk	11PB

since	2011	till	2019









HPC and ITC, Holy Grail? No, global human ties will be one. 
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Explosive	population

from	https://ja.wikipedia.org/wiki/⼈⼝爆発
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→ Explosive	innovation

We	cannot	design	physics,	but	we	can	design	society.	



7

The K computer found 
an efficient, defensible and distinguishable strategy

for repeated prisoner’s dilemma game 
in three agents with three step memory

Y. Murase and S. K. Baek, J. Theor. Biol. 449 p.94 (2018).

Way	to	global	cooperative	society
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Y. Murase and S. K. Baek, 
J. Theor. Biol. 449 p.94 (2018) 

Three	agent	with	memory	 three:	
totally	2288 ≃5×1086	strategies

Murase	and	Baek started	from	
memory	 two:	
totally 1,099,511,627,776
⇒defensible	 3,483,008
⇒partially	efficient	 																544
⇒distinguishable 256

partially	successful	strategies
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Path	to	cooperative	Nash	equilibrium	 with	one	and	two-bit	error
Highly	nontrivial!	 	
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Two	tops

Factor	No.1:	10.3%

Factor	No.2:	4.8%

T. Uchitane and N. Ito, "Applying Factor Analysis to Describe Urban Scale Vehicfle Traffic 
Simulation Results," (in Japanese)  J. Jpn. Measurement and Control Soc. vol.52 (2016) No.10 p.545-554. 



Two	from	minors

Factor	No.19:	1.2%

Factor	No.13:	1.3%

T. Uchitane and N. Ito, "Applying Factor Analysis to Describe Urban Scale Vehicfle Traffic 
Simulation Results," (in Japanese)  J. Jpn. Measurement and Control Soc. vol.52 (2016) No.10 p.545-554. 
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Number of traffic factors
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か？

因⼦数と実験数の関係
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Evacuation	Simulation	from	Tsunami	attack
in	Kamakura	city	in	Japan

How	long	does	the	evacuation	take?	

37=2187
possibilities

Initial	distribution:
random



simulation	with	an	pedestrian	simulator,	CrowdWalk



H.	Matsushima,	T.	Uchitane,	 J.	Tsuji,	T.	Yamashita,	N.	Ito	and	I.	Noda,	"Applying	Design	of	Experiment	based	Significant	Parameter	Search	
and	Reducting Number	of	Experiment	to	Analysis	of	Evacuation	Simulation,"	 (in	Japanese)	Transactions	of	the	Japanese	Society	for	
Artificial	Intelligence	vol.31	(2016)	No.6	p.AG-E	1-9
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Evacuation	from	a	Tsunami	attack	in	Nishi-Yodogawa	ward	in	Osaka

Scale
City	map:	2933	nodes,	8924	links
Evacuees:	49276

Evacuation	plan
from	73	area

in	each	area, i,	evacuees	are	divided	 into	 two	groups	with	population	 ratio	xi :	1-xi
via	one	of	533	check-points
to	one	of	86	safe	places

⇒ search	optimal	plan	in	possible
533146・86146・Π(number	 of	xi options)≈ 3.5×10680・Π(number	 of	xi options)	 plans

Evaluation	with	evacuation	time	vs	complexity	of	evacuation	plan
complexity:	S	=	- ∑	xi ln xi
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Evacuation	time	vs	plan	complexity

Paleto optimal	Trade-off	line																													
Evacuation

time

Plan
complexity
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Result			
・Nishiyodogawa ward	in	Osaka	city

Wide	roads	case	:	use	both	pedestrian	and	car	zone
Narrow	roads	case :	use	pedestrian	zone	only



GDP	damage	from	an	eqarhquake in	Kumamoto	on	Apr.	16th,	2018
Estimated	to	be	0.7	trillion	JPY/month	(8.1	/	year)
by	Misako	Takayasu(Tokyo	Inst.	Tech., 2016	April		18)
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GDP	damage	dynamics	estimation		
after	an	earthquake	

in	East	Japan	on	Mar.	11th,	2011
by	H.	Inoue	and	Y.	Fujiwara

(Hyoto Pref.	Univ.)		
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南海トラフ⼤震災の場合の
経済活動の被害シミュレーション

GDP	damage	dynamics	estimation		
after	a	foreseen	earthquake	

in	South	Japan
by	H.	Inoue	and	Y.	Fujiwara

(Hyoto Pref.	Univ.)		
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Perspectives	of	social	simulations	with	HPC
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Multiscale Social  and Economics SIMlation Project for the Post K computer and beyond(PostK-MultiSESIM)
2016 August～2020 March      MEXT Japan

Group B: Local economics

Economic activity
simulator

Tokyo Insti. Tech.
M. Takayasu

cooperation with
Columbia Univ.
Bar Ilan Univ.
Imperial College London
Teikoku Data Bank

Group C: Finance

Financial market simulator

Univ. Tokyo
K. Izumi

cooperation with
JPX

with
T. Kamada, Kobe Univ.Group D: Traffic and Crowd

⾃動⾞交通・災害避難シミュレーションアプリ

AIST
I. Noda

with
T. Asano, Shonan Inst. Tech. 
H. Hattori, Ritsumeikan Univ. 
H. Fujii, Univ. Tokyo

Cooporation with
Chiba Univ. Kyoto City
Okayama Pref. NEC

Group E: Model evaluation

Model evaluation application
Job-execution and management application

Kobe Univ. 
T. Kamihigashi
M. Yokokawa

with
T. Ikegami, Univ. Tokyo
N. Ito, Riken CCS

Director
RIKEN CCS
Nobuyasu Ito

Car-traffic simulator
Disaster-evacuation simulator

Group A:  Macroeconomics

Macro GDP simulator
Economic crysis analyzer

Hyogo Pref. Univ.
Y. Fujiwara
H. Inoue

cooporation with
CMD laboratory
Marche State Univ.
Palermo Univ.
Boston Univ.

Kiel Univ.

with
F. Shoji, RIKEN CCS
Y. Ikeda, Kyoto Univ.
H. Iyetomi, Niigata Univ.
W. Soma, Nihon Univ.
H. Yoshikawa, Rissyo Univ.
M. Arata, RIETI

JST CREST Project “CASSIA” 2012 October ～2017 March

and

Reseach group	and	financial	support
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CARAVAN
109 and	more

OACIS
up	to	106

execution	and	management

MTiPMMH
Multiple	Try	Independent	 Particle	
Marginal	Metropolis	 Hastings

With	parallel	MC

FALCON
Flow	Analysis	Tools
for	Large-Scale	

Complex	Networks

LS-SAOM
Large-Scale	Stochastic	
Actor-Oriented	Model

DSPN
Disaster	Simulator	

on	Production	 Network

Plham
Platform	for	large-scale	
and	high-frequency	
artificial	market	

AdventureMates
micro	traffic	simulator

CrowdWalk
Crowd	simulator
in	road	network

MASH
Crowd	simulator	
in	open	space

Economic	activity
in	local	society

simulator	 for	data	assimilation	

artificial	market	simulator

flow	analyzer	on	complex	network

macro	GDP

Applications for social and economics simulations for Post-K computer
(to be onstage in March 2020)

PostK-MultiSESIM project


