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CSI Project(e-Science Program)

Basic Study for Geospace Virtual

Observatory/Virtual Organization
NAREGI Grid Middleware Version 1

Functions of NAREGI Grid System
Information Service
Grid PSE
Grid Workflow Tool
GVS (Grid Visualization System)
Data Grid

VO (Virtual Organization)



Basic Study for Geospace Virtual

Observatory/Virtual Organization

STEL and ITC of Nagoya University 2. Grid Supercomputing and
—m—— geospace simulator:

1. Visualization Grid and Virtual Reality (VR) Development of parallel
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Processing and graphics of simulation data with NAREGI Grid Portal
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Execution with NAREGI Grid Portal and Graphics with Data Grid
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Integration of Simulation
Workflow (Network)

Input (Portal or Command)

Simulation Data
(binary file) Gfarm

Simulation
Supercomputer (MPI Fortran)

10Gbps

10Gbps \

Graphics (Fortran) 3D Graphics (Fortran), AVS

Graphic File (PostScript) ‘
3D Graphic File (VRML)

Graphic File Conversion (ps=> gif, jpg)

| Edition (3D Movie)

Edition of graphics (Movie)
|
Output by Portal (Disclosure) Gfarm
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Observation Data
Workflow (Network)

Input (Portal or Command)

10Gbps

Observation Data Gfarm Meta Data Gfarm
Database Meta Data Detabase
Graphics (Fortran) Data Processing, Graphics

(IDL, MATLAB)

Graphic File (PostScript)

Graphic File (EPS, png)

File Conversion (ps= gif, jpg)

| Edition (Movie)

Edition (Movie)
|
Output through Portal (Disclosure) Gfarm
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Data/Graphics Processing

Network: Process and Data on Screen + Pick Up

Original Data Time sequential data
Pre-Processing Data Pre-Processing
Window Haming, Haning windows
FFT Real and Imaginary Parts
Power Sp‘ectrum Amplitude, phase (phase velocity)
Graphics Presentation Linear, Logrizm Eg‘gA

\

Screen Presentation of Process and Results and Pick Up One
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New Trends on Advanced IT Usage

Supurcomputer
Next-age Supercomputer

[ Clouds, Grids }

High-Speed Network Wide Area File
SINET3, JGN-X System
1 Gbps, 10 Gbps Gfarm

How can we use the IT in simulation and data analyses?
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NI + Sites CSI GRID
9 UnlverSItleS Wlth Information Initiative Center,
Supercomputer Hokkaido University

Resources
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Network Topology of JGN-X

NICT OneSpaceNet (10 Gbps) Construction of
geospace science clouds

[ NICT (Koganei) ] [ Osaka Univ. ]—

JZ — T

10 Gbps 10 Gbps ~_
supercomputer
and storage
~Glarm2

via APII via SINET 100TB
, 10 Gbps
Kyung Hee Univ. [ Nagoya Unv. ]
(Korea) [ Kyushu Univ. ]
~— | T
_ _ ~_
Wide area file system: sulc)lercomputer
torage 100 TB
Gfarm anc s

Gfarm2
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u\ NICT commodity storage system, Gfarm
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NICT OneSpaceNet —in Nagoya University (2011/08/26)

Science Clouds ITC Center of Nagoya University
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NICT OneSpaceNet — Nagoya University Connection (2011/11/08)

SINET (Nagoya Univ LAN:NICE) - Internet
ssh
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Use of NAREGI Computation GRID and RENKEI-PoP

Execution of MHD simulation with MPI Fortran
NAREGI Portal and MPI Fortran job run ‘ RENKEI PoP and W|de area file(Gfarm2) ‘
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Use of Supercomputer and Gfarm System

Install of Gfortran and ImageMagick

ssh, WinSCP Nagoya University
Information Technology
STEL ssh Center ( ITC)
Windows PC STEL Supercomputer
LINUX Sftp
grc001 iae M9000
gre
24'2/6 FX1, HX600
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TiTech

3
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Management
Gfarm

SINET3 L3VPN/CSI-Grid (no firewall) Gfarm system: 200TB

NIl
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Fortran
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3D visualization by LINUX and

graphic display by PC
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Animation movie of simulation All processes can be done
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3D VRML visualization o585 R
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MHD Simulation of Dipole Tilt in Magnetosphere
Tilt= 30 deg IMF=10.0 nT( 90 deg) T= 202 min




: : : . Structure of earth’s magnetosphere by 3D
ng h Resolution MHD Simulation visualization (VRML) for northward IMF

Structure of earth’s magnetosphere by 3D
visualization (VRML) for southward IMF




Kinetic Energy Kinetic Energy Flux

Thermal Energy Thermal Energy Flux

Magnetic Energy Poynting Flux




Procedure of Simulation and Processing
1.

Execute computer simulation on earth’s magnetosphere
by Nagoya supercomputer (FX1, HX600, M9000).

File transfer of simulation data from supercomputer
shared disk to RENKEI-PoP Gfarm (wide area storage
system, Gfarm2) with sftp. (use secret/public key
system, then carry out file transfer by “put file-name”)

Data processing and graphics (including 3D visualization)
by a LINUX machine in RENKEI-PoP system with our
own Fortran program. (make PostScript graphic files
and change gif files by gfortran program and
ImageMagick, make 3D VRML graphic files by gfortran
program)

Get output graphic files from RENKEI-PoP Gfarm to
Windows PC with WIinSCP and display on PC.

This document is provided by JAXA.



Importance of Integration with Software
to Use Advanced IT Infrastructure

Supercomputer
Next-Generati’@n K-computer

Geospace SCJence ‘Clouds
Integration (PSE Workﬂow Network)

High Speed Network Wlde Area File
SINET3 JGN._.>.<. ...................... ’System
1 Gbps, 10 Gbps Gfarm

We can use it with Linux with Fortran compiler.
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Kinetic Energy Kinetic Energy Flux

Thermal Energy Thermal Energy Flux

Magnetic Energy Poynting Flux




Dynamics in Plasma Sheet

Plasma sheet has high temperature and Mach number < 1.
Thermal flux (TF) is greater than kinetic flux (KF) in plasma sheet.

@ magnetic reconnection

@ plasmoid
' @ dipolarization

- Magnetic flux returns from tail to dayside by Poynting Flux (PF).
As a position approaches from reconnection point to the earth, KF changes to
TF, and then to PF, which carries energy from tail to dayside magnetosphere.

KF+TF+PF_%v Vp+—pv+E><B
}/_

k2l Ev p+ip+1B2 +V- Evzv,o+va+E><B =0
ot\ 2 y—1 2 2 y—1

This document is provided by JAXA.





