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On-demand Bus Simulation

®Comparison of fixed-route and on-demand bus systems
» scalability
> city types
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®on-demand bus
» “successive best

bus_1
bus_2

bus_3

Insertion”

B to find the best bus
assignment by auction

Comparison under Optimum Operation

®fixed-route bus

» genetic algorithm

B to find the best route
assignments
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Average Usability of Passengers(300 demands/day)
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= Whole Japan-Whole World

Traffic Simulation

®\\Vhole Japan ®\Whole World
» 8 millions links, 12 millions vehicles » 100 millions links, 100 millions
vehicles

»real time simulation
B using 20K nodes of K-Computer
B no intelligence in agents

Tokyo
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marge Scale Market Simulation
using K-comp. and X10

[BRK FRFRFEE]

TOKYO HPC CHALLENGE: ™% #*
STOCK EXCHANGE SIMULATION

Final Target: simulation of whole Tokyo Stock Market (2-3 K stocks, options)

APPLICATION
FOR MARKET DESIGN
REAL EXAMPLES

* Markets show complex dependency | e
* Hard to do experiments in real markets ° fﬁ‘i’?ﬁgékﬂfg’gf}'cmlze

- Computer simulation approach » Tokyo SE: new ticksize
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Market Simulation of Flush Crash.

How the shock on stock-1 spread to whole markets?
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and high-frequency
artificial market

New trading technologies may fluctuate financial markets.

Flash Crash
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High-frequency trading (HFT)
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Financial derivatives
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The impact of shock transfer is determined by
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Result 3: VaR shock simulation

Introduction of traders with Value-at-Risk

the local traders’ reaction speed to the shock
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Job Scale and Frameworks

S . anftraffic city-level traffic i data-driven
SOCIal SImU|at|On / : pedestian/traffic in Tokyo a8 : -
5, owoStdMaket 55 single market ¢ model

.........
----------------------------------------------------
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application example stencil calc. Lopleaex. V- : genome analy. : Stz



OACIS

Organizing Assistant for Comprehensive and Interactive Simulations

Remote hosts
[ Host A } ( Host B ] ( Host C ) executes simulation
(Job seheudier) (Job Scheudier) jobs.
(5)(_xsuB_) (_xsus ) (_xsus ) 48
SSH Connection --- T ——-- I --------------- I ------ Workers creates
e shell scripts and

2 Workers HSEHRRS
downloads results. (4) Worker a ] submit jobs via SSH.

FfE:ih:'..lﬁui“v:::-i are stor Ed in (6) APIs 1
file storage and DB. mongoDB File Storage [<*—* |
. ‘ hand

les requests )
(2) Application Server a ]

from users
>

Users can create ®

__Jjobs via Web-browser.
Y

You can access
simulation results.

®Ruby on Rails + MongoDB Unix-based OS
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CARAVAN

optimization, parameter search, data assimilation
(implemented by X10, C++, or Python
\

\/ /

Parameter Search Engine W
‘ management and load-

l T ballancing

= | (X10)
Job Administrator v J

F ! F ! F |

Pararmeter

F ! F !

Y Y Y Y

Receive parameter sets and return results.
C++ method or external proc.
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