Current Telescience in e-Heritage &
Optical Network applications

Shinji Shimojo
NICT, JAPAN




Current Problem is
Global

Economy

Environment/Climate Change

Disease/Health

Disaster

SG

Culture =

AU

Others

How we can contribute to selve these probrem ?




Challenge

Technical difficulty
Diversity

Time diffrence,
Politics/Funding

Indifference
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North Ameriéa

Live E! Sensor Deployment Status

In Dec. 2008

Asia




PRAGMA’s Founding Motivations
Science 1s an 1ntr1n51cally global activity
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The problem remains that th grld
1s too hard to use on

Middleware software
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Peter Arzberger, parzberg@ucsd.edu

Philip Papadopoulos, phil@sdsc.edu
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Telescience working group on
PRAGMA

Co-lead by me and Fang-Pang Lin

- visualizing

Common Architecture and Platform
i. Middleware

Portals, Data Turbine, SAGE, COVISE
ii. Platform

VizWall (TDW) , starCAVE, HOPE, ...
il sensors

Applications:

i. On demand real-time streaming.
ii. Distributed measurement

iii. Scalable, adaptive, reusable...




Current telescienece
activities

remote instrumentation, eg. microscope

remote monitoring of environment, eg.
lake, coral leaf, urban area

educational component

sharing cultural heritage - e-heritage




Presentations of PRAGMAI 7/

SubAir/AirCleaner - Seoul Metro Integrated Management System for Intelligent &
Energy-efficient Indoor Air Quality Monitoring & Control, Karpjoo Jeong, Konkuk
Univerity, Korea

Remote Sensing and Stereography for Natural Disaster: Using Typhoon MORAKOT as an
Example, Chia-Shin Cheng, NCHC, Taiwan

A Distributed Architecture for Real-Time High Resolution Video Streaming,Yi-Hsuan
Chen, NCHC, Taiwan

Interactive Tiled Display Wall for Exploring Renaissance Paintings, Kieko Kadobayashi,
NICT, Japan

Virtual Site: Coral Reef Biomes, Centre of Excellence for Ecolnformatics, NECTEC-
WU et al, Thailand, Taiwan
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Overview of Projects
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Osaka Univer:
UHVEM Center

iGrid 02, joint demo
SC 02, HPC Challen

Supercomputi
Best Applicati

SC2003

BT &
LambdaCam Snapshot of Calit2 cluster
during iGrid 2005

JaxtaView showing ~600
megapixel montage
dataset fiom Amsterdam

Vohime endering
with Vola-Tile m
Chicago

HDTV stream fiom a light
micwsoope at NCMIR

HDTV video stream fiom
UHVEM mOsaka, Japan.

Courtesy by Mark Ellisman

HDTV camera feed shows the
conference room at NCMIR

4K x 4K Digital
images from NCMIR
IVEM




Platform




Enabling technology of
telescience

Live Streaming of ®Video transmission through
observation High speed Internet

Remote Instrumentation  ® TCP or Web services
Observing Data acquisition ®High quality CCD and sensor
Data Sharing and annotation @ Grid Database

Data analysis and synthesis ®Grid Resources

Data Visualization ®Tiled Display wall

All elements are integrated into Optiportal



OptIPuter Software Architecture--a Service-Oriented

Architecture Integrating Lambdas Into the Grid

Distributed Applications/ Web Services Source: Andrew Chien, UCSD
Visualization
Telescience e SAGE JuxtaView
LambdaRAM Vol-a-Tile
|
Distributed Virtual Computer (DVC) API
DVC Configuration DVC Runtime Library
DVC Services DVC Job DVC
Scheduling Communication
DVC Core Services
Resource Namespace Security High Speed Storage Services
|dentify/Acquire Management Management Communication 9
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Potentials of TDW

easy to build

variety of media

® images, realtime streaming(HD, 4K). 3D

various middleware

e SAGE, CGLX, COVICE, HyperWall

Scalable, High Performance

Multiple Platform: TDWV, CAVE, starCAVE

Network enabled

entry for cloud




Step Two: Build a Rocks / SAGE OptiPortal

anaze | 7| Sateay
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electronic ~ Source: Larry
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e-heritage
otto+ [eraHerz+ T DW

Kadobayashi, Chikama, Fuku—ﬁaga



PRIME students from

Jade Kwan: Maya/3D max Isabelle Fanchu:Telaherz
on COVICE on TDW




Streaming

Digital Video ( |0xMbps)
HD (40Mbps, |.6Gbps uncompressed)
HD streo

4K (about 6G uncopressed)
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Total Solar Eclipse Project
Tota
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Track of the Total Solar Eclipse
2009 Jul 22
Japan 600 Kilometers 21




Solar

Eclipse 2009 Network Topology

Last modified
at 2009.7.15 5:30
by yama@wide.ad.jp
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Live Broadcast of Total Solar Eclipse was shown at
APAN 28t Kuala Lumpur

From China From lo-Tou
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Monitoring, sensors




Lake Kinneret, Firaed

Trout Lake, Wisconsin, USA

}mm Yang Lake, Taiwan

Background Image: Fallison Lake,

Wisconsin, USA

Further Information
lakemetabolism.org ¢ gleon.arg

Contact
Peter Arzberger parzberg@ucsd.edu
David Hamilton devsdh@waskato.donz
Tim Kraw thlvatz@uwise. edu
Fang-Pang Lin plin@nche.gov tw

Spongors
Natioral Science Foundation (USA)

Gordos and Betty Moore Foundation
National Science Council Taswan (KING Project)
Taiwnn Forest Research Instituse
Foundation for Research, Science and Technology (INZ)
The Lirael Water Commsssioner

Ontario Ministry of the Environnient
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320x240 720x480
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SOSC.US
Courtesy by Fang-Pang Lin




Live E! System Architecture

Science
Disaster Management Global Warming

/ Heat island Education  Agriculture Facility Management

ey R T MRS |y E!
~ Application

Live E!
Data Platform

Sensor

Ochiai




Live E! Internet Weather Station

Temperature, Humidity, Air Pressure
RainFall, Wind Speed/Direction

PU:ARM 200MHz
OS: Linux Ochiai




APNG C;

2009.7.22

Live E! workshop

Hands on experience of sensor

deployment
9 DTN sensor is used




Fusion of Satellite and Weather Sensor Data

LiveE! Weather sensor data
D S 4

For data calibration
etc.

GEO Grid Satellite data jg

o "\-_ g

-

LiveE data LiveE!
< (xml) = server

SensorML

| SOS (Sensor. converter
\ Observatio

| service)
| Server For checking

error data etc.

Spatial Scale Meteorological
phenomena

Heat island
etc.

min hr day week
9 Time Scale y




Highlits on SCO09,
Portland

e-heritage for National Palace Musium shown
on TDW

iPhone Ul for SAGE

e-Heritage expects to contribute to many
country

3D Visual contents collaboration for COVICE
with HLRS




&J B / Natienal Institute of

/ : f Infermatien and
J | j Cermmunicatiens
- Tecnnelegy

Interactive TDW System for Exploring Renaissance Paintings

Live HD Streaming (Tokyo Mobile Phone Ul
<-> Portland) and
TeraHerz analysis




SC09 ExhibitiontH B R = 2009/11/30

Live streaming on SC09

SCO09 Exibition floor (Portland, US)  NICT (Koganei, Japan)




SC09 ExhibitiontH B R = 2009/11/30

e-Heritage from National Place Musium is shown on
TDW
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Summery

e Core Value
® Sensor network technology
® Visualization of Contents & Streaming Video
e Diversity
e Opportunities for collaboration
e Sensor Network in Urban Public Infrastructure(Karpjoo, Kato)

E-Heritage (Kadobayashi, fang-pang, Kunwon)

Extend to Global Coral Reef Ecological Observatory Network(fang-pang,
Sameer, , Joe)

Education (Shinji, David, Fang-pang, Russel)
Microscope (Shinji, David, Russel)

Green ICT




Pragma telesience wiki

lobalcreon/

Search this site
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Kazuhiko Naka
AT SA iciz!

d arrived a fruitful discussions and figured out practical actions for future in this meeting. This wiki will serve as our home for future

111 v
days until

PRAGCMA 18 Demo 111.1 ) (;“\'I 4 'I‘l"l"ix,"‘l"’ll'l' 'nll-'-,'“.,' f"l“ |"‘.,“<[.-.

PRAGMA Telescience Working Group
& Print Week Month Agenda

Today December 2009 ~
l 5 Mon Tue Wed Thu Fn Sat Sun
Dec 1 2 E 4 =
days since
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SEAIPO9 & 3rd




Thanks to

NCHC EVL@QUIC

®  Fang-Pang Lin ®  Maxine Brown

IN[@]] ® Jason Lee
Masahiko Hoshijima CMC

®  Steve Peltier e  Kiyoshi Kiyokawa

® Tomas Molina ®  Seiichi Kato

Mark Ellisman [ Susumu Date

® Pragma NN

®  Peter Arzburger e  Kazutoshi Fujikawa
PRIME Students, UHVEM
e (CallT2 ® Hirotaro Mori
Larry Smarr e  Kiyokazu Yoshida

®  Tom defanti And many others who involved in the
project.







