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Objective of Real-Time Tsunami Analysi

» Delivery of the inundation forecasts and damage estimatic
within 20 minutes of an earthquake

Tsunami source estimation in 10 minutes

Tsunami analysis with 10 m grids in next 10
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System Configuration

SX-ACE joins the system as soon a
* earthquake (>M7) occurs
T% RAPID System

Quake Information
GPS Obs. data

ohoku Univ.
Cyberscience Center

Local
Government < Delivery Server
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Tohoku Univ.
Inundation forecasts International Research of Disaster
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Osaka Univ.
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System Multiplexing

» Handling
» Tohoku UniverSit)’ Regionally-distributed
» SX-ACE 2560 nodes multiplexing system

» Cooperate with
Osaka University
SX-ACE 1536 nodes
JAMSTEC
SX-ACE 5120 nodes
» Effects
Increasing disaster resistance
Load distribution
» First experiment

Jobs sharing between Sendai
and Osaka

Tohoku
University
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Products of Real-Time Tsunami Analysi

H#ERKEILEM

» Tsunami inundation forecasting
Tsunami arrival time
Tsunami inundation depth
Tsunami inundation start time
Tsunami level changes

» Damage estimate
Day time population
Night time population
Structural damage (houses)

» The products are delivered to
local government

Estimated inundation depth at Ko
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VisCloud : On going and Futu
Works

HPC science workflow
Current Flow I Next Step

N\ Sharing

Data Knowledge

(2) Multi direction and multi
streaming for TDW on OpneFlow
Network

Technical Issue : Avoiding
congestion large-volume and
multi streaming

(0) . Network failure
avoidance function for TDW
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Visualization for e-Science :
Tiled Display Wall

» Tiled Display Wall (TDW)

» Ultra high resolution and scalable visualization system

» Sharing environment for large scale visualization
contents is needed to e-Science community.

TDW has been widely accepted and used for visualization
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15C12/5C13[Network Failure Avoidance TDW using S
and Buffering

Issue

» SAGE depends heavily on a network streaming technique in its architecture, howe
does not have any recovery mechanism against cases of network problems

Result

» This research aims at realizing a network failure avoidance
functionality for SAGE, focusing on OpenFlow against SAGE
vulnerability to network failure.

 T. Furuichi, S. Date, H. Yamanaka, K. Ichikawa, H. Abe, H. Takemura,
and E. Kawai, "A prototype of network failure avoidance functionality
for SAGE using OpenFlow", Proceedings of 2012 IEEE 36th International
Conference on Computer Software and Applications Workshobs. bp.88-
93, Jul. 2012. Finding network

failure
Current Propose

A network failure If our system meets a
causes disconnection network failure, system
between application behaves ;

server andptll?led * Finding another

display. And they can pathway on redundancy ..

; th network
not recover the - Reconnecting between* o *&

connection. application server and
tiled display
OpenFlow .
Switch Flow and Connection

Control




[SC14| SAGE-based Tiled Display Wall Enhanced wit
Dynamic Routing Functionality Triggered by User
Interaction o

by user interactio

[Problem]

Network congestion causes decreasing
visualization quality and frame rate.

[Goal]

Dynamic flow control of multiple network
streams from multiple sites for smooth user-
interaction & visualization

/OpenFIow

Network

[Approach]

We modified SAGE with OpenFlow controller as
a software program that controls the whole
network against network parameters resulted
from user interaction.

Y.Kido et.al., SAGE-based Tiled Display Wall Enhanced with Dynamic
Routing Functionality Triggered by User Interaction, Future Generation
Computer Systems,Vol. 56, pp.303-314,Mar.2016




[SC15] Sharing Visualization Contents
between TDWs

[Goal] Sharing visualization contents between each
different resolution TDW

TDW (Small)

[Approach] Lead a stream to the transcoder when
TDW has not enough resolution display.




SC15 Demonstration
The environment of Sharing visualization contents between eac
different resolution TDW

Tohoku

Application Server

SC15

\
l
l
l

SAGEM Austion

NICT/Tokyo

Application Server

Tsukuba,

Trancecoder - e = -




Toward SDN-NFV Infrastructure:
Sci-VisCloud

» Sci-VisCloud : an automatically assighment mechanism of
network slice with computational resources for each user

| Dynamic network slicing
® loT Sensor and Deploy VM

.........................................

y Computatlonal
Slice

Information and
Authentication service (30\\)

Adaptive Slice

Large Scal
Controller

Cluster

Large Strage and
Scientific Big Data
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[oT + SDN ?

» What we can change loT world if we can “program” network

loT: a diversity of resources(things) are connected onto a network and
each of many parties shares a set of things.

Each party has to be able to access resources, each of which has a diffe
security attributes, with appropriate priviledge.
Problem of Sharing v.s Exclusive

‘7 Cyberlnfrastruc ure ' |




Access-controlled networking \
mechanism

» We propose an access-controlled networking
mechanism that provides user-dedicated infrastructure.

» We have adopted RBAC (Role Based Access Control) and
SDN (Software Defined Networking) to develop the
mechanism.

» RBAC is a concept of access control that is conducted
through roles. All users receive permissions only through
the role. Only changing a role of a user, permissions of the

user can be changed.
Permissions

Permissions




FlowSieve

FlowSieve is a preliminary implementation of the networking
mechanism.

» FlowSieve is implemented as an OpenFlow controller
program.

» FlowSieve has a security policy file that contains
» Roles information
» Users information

https://github.com/shimojo-lab/flowsieve



Sliced network by FlowSieve

roles:
- name: A
allowed roles:
-B
- name: B
allowed_roles:
-A
-C
- name: C
allowed roles:
-B
users:
- name: User_A
role: A
- name: Srv_B
role: B
- name: Srv_C
role: C

Security Policy File

FlowSieve
W

Srv_

..................
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Summary

» Disaster Mitigation

» Tohoku Univ. and Osaka Univ. have been constructed &
Disaster mitigation system using supercomputer syste

» Visualization with SDN-NFV

» We have been developed and modified SAGE with
OpenFlow.

» http://hpc-sdn.ime.cmc.osaka-u.ac.ip

» Access Control for SDN-NFV

» FlowSieve is a preliminary implementation of the
networking and access control mechanism.

» https://github.com/shimojo-lab/flowsie



http://hpc-sdn.ime.cmc.osaka-u.ac.jp/
https://github.com/shimojo-lab/flowsieve/

