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HIGH PERFOMANCE COMPUTING
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PRYSICS: CHAOTIC BEHAVIOR
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Loading rate [V'] 0.1 10.
not anti-symmetry [%] 5 99
anti-symmetric [%] 95 1

breakage of anti-symmetry in cracking pattern

at high loading rate




MATHEMTICS: DISCRETIZATION

A

ordinary discretization with linear function

f f2 3
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particle discretization

derivative coincides with ordinary discretization

fl

f2
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X2 x3

Use of non-smooth basis functions of
discretization, in order to efficiently
treat multiple-cracking



COMPUTATION

Metropolitan Expressway: Yamanote Tunnel

Node 1,673,489
Element 2,456,212
DOF 7,368,636

Calculation time(s)

Metropolitan Expressway Co. Lt.d & Kajima Co. Lt.d

7000
6000
5000
4000
3000
2000
1000

Ver. 1 original code

Ver. 2 reduction of memory conflict

Ver. 3 variable preconditioned iterative solver
Ver. 4 multiple precision arithmetic

Ver.5 multi-GPU computing

Ver. 6 reduction of GPU communication

6913

I 5488

2886

1844
450 279
“J -

Ver.1 Ver.2 Ver.3 Ver.4 \Ver.5 Verb6
25 times faster (CPU time: 51 to 2 [day])



DETAILED MODELING

element 29,740,00
0
node 4,860,000
DOF 14,580,00
0

a) whole view b) column




DETAILED MODELING
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TENATIVE RESULTS

a) whole view

2.713e+HM1
2.544e+001
237 4e+H1M
2.204e+101
2.035e+H101
1.865e-+101
1.696e+101
1.526e-+101
1.357 e+101
1.187 e+001
1.017 e+101
5.479e+000
5.783e+000
5.0687e+100
3.391e+00
1.696e+100
0.000e-+H00

b) connecting part

C) cross section at connecting part



TENATIVE RESULTS
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concrete

Node
Element

3,248,903
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ODEL DETAILS
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RESPONSE
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Target Area

Center of Tokyo Metropolis
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Target Area

Center of Tokyo Metropolis
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class diagram

_Ability parameters
MaximumSpeed
Visibility i Agen average of agent maximum speed [m/s]
PassingProbability Ability a _
_/—(> Thought o | SD of agent maximum speed [m/s]
See(): R | visibility radius [m
Thought Think(): o m .
Direction Move(): D | dimension of forward domain [m]
Speed (domain: Dx2D)
Path m | speed reduction rate in passing
6 | modification of moving angle in passing
agent [deg]
P | probability of making forced passing




T np=1.08 T simulation
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MALTI-AGENT SIMULATION =

agent visibility

KISS Principle _
from “Keep Is Simple, Stupid” t_

“Keep It Smart and Sophisticate \
Agent functionalities

60m

— see environment
agent

—think terminal
open space

— move Speed destination vector
take-over/pose
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NAVIGATION




INTRODUCTION OF OFFICIAL AGENT
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