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Current Problem is 
Global

• Economy

• Environment/Climate Change

• Disease/Health

• Disaster

• Culture

How we can contribute to solve these probrem ?



Challenge

• Technical difficulty

• Diversity

• Time diffrence,

• Politics/Funding

• Indifference



•Build sharable infrastructure

•Raise global awareness of what 
is going on

•Think global, act locally!

Live E! Sensor Deployment Status
In Dec. 2008



•  The grid is transforming e-science:
   computing, data *, and collaboration

•  The problem remains that the grid 
   is too hard to use on a routine basis

•   Middleware software and people need to 
   interoperate

•  Science is an intrinsically global activity

PRAGMA’s Founding Motivations



PRAGMA PARTNERS

Affiliate Member

Peter Arzberger, parzberg@ucsd.edu 
Philip Papadopoulos, phil@sdsc.edu



Common Architecture and Platform
i. Middleware
             Portals, Data Turbine, SAGE, COVISE
ii. Platform
             Viz Wall (TDW) , starCAVE, HOPE, …
iii sensors

Applications:
i. On demand real-time streaming.
ii. Distributed measurement
iii. Scalable, adaptive, reusable…

Co-lead by me and Fang-Pang Lin

data acquisition, sharing, analysis and visualizing by (remote) 
observation using sensors and devices

Telescience working group on 
PRAGMA



Current telescienece 
activities

• remote instrumentation, eg. microscope

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

• educational component

• sharing cultural heritage - e-heritage



• 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 EcoInformatics, NECTEC-
WU et al, Thailand, Taiwan

Presentations of PRAGMA17



Overview of Projects



Platform



• Live Streaming of 
observation

• Remote Instrumentation

• Observing Data acquisition

• Data Sharing and annotation

• Data analysis and synthesis

• Data Visualization
All elements are integrated into Optiportal

Enabling technology of 
telescience

•Video transmission through 
High speed Internet

•TCP or Web services

•High quality CCD and sensors

•Grid Database

•Grid Resources

•Tiled Display wall



OptIPuter Software Architecture--a Service-Oriented 
Architecture Integrating Lambdas Into the Grid

GTP XCP UDT

LambdaStreamCEP RBUDP

DVC Configuration

Distributed Virtual Computer (DVC) API
DVC Runtime Library

Globus

XIOGRAM GSI

Distributed Applications/ Web Services

Telescience

Vol-a-Tile

SAGE JuxtaView
Visualization 

Data Services

LambdaRAM

DVC Services

DVC Core Services

DVC Job 
Scheduling

DVC
Communication

Resource 
Identify/Acquire

Namespace
Management

Security 
Management

High Speed
Communication Storage Services

IPLambdas

Discovery 
and Control

PIN/PDC RobuStore

Source: Andrew Chien, UCSD



• easy to build

• variety of media

• images, realtime streaming(HD, 4K)、3D

• various middleware

• SAGE, CGLX, COVICE, HyperWall

• Scalable、High Performance

• Multiple Platform: TDW, CAVE, starCAVE

• Network enabled

• entry for cloud

Potentials of TDW



Step Two: Build a Rocks / SAGE OptIPortal

NCMIR@UCSD SIO@UCSD

UIC

Calit2@UCI

KISTI

NCSA & 
TRECC

Calit2@UCSD

AIST UZurich CNIC

NCHC

Osaka U

Source: Larry 
Smarr



TDW on NICT（32 displays）





e-heritage
Giotto+TeraHerz+TDW

Kadobayashi, Chikama, Fukunaga



 Jade Kwan: Maya/3D max 
on COVICE

 Isabelle Fanchu: Telaherz 
on TDW

PRIME students from 
UCSD



Streaming

• Digital Video ( 10xMbps)

• HD (40Mbps, 1.6Gbps uncompressed)

• HD streo

• 4K (about 6G uncopressed)



Na#onal	  Ins#tute	  of	  Informa#on	  and	  
Communica#ons	  Technology

Total	  Solar	  Eclipse	  Project

21





From China From Io-Tou

Live Broadcast of Total Solar Eclipse was shown at
 APAN 28th, Kuala Lumpur



「
皆
既
日
食
終
了
帆
九
九
書
」
大
阪
市
立
科
学
館





Monitoring, sensors





Courtesy by Fang-Pang Lin



Sensor

Live E!
Data Platform

Live E! 
Application

Facility Management
Disaster Management

Science
Global Warming

/ Heat island Education Agriculture

Live E! System Architecture

Ochiai



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

SOAP/XML

CPU: ARM 200MHz
OS: LinuxOchiai

Live E! Internet Weather Station



2009.7.22
Live E! workshop

-  Hands on experience of sensor 
deployment

- 9 DTN sensor is used
-

APNG Camp



Fusion	  of	  Satellite	  and	  Weather	  Sensor	  Data
LiveE!	  Weather	  sensor	  data

ASTER	  data

GEO	  Grid	  Satellite	  data

Spa#al	  Scale

Time	  Scale

Satellite

Sensor

min hr day week

10km

100km

Meteorological	  
phenomena

Typhoon
etc.

Heat	  island
etc.=

=

For	  data	  calibra#on
etc.

For	  checking	  
error	  data	  etc.	  

LiveE!	  
server

SOS	  (Sensor
Observa#on
service)	  
Server

LiveE	  data
(xml)	  ⇄
SensorML
Converter



Highlits on SC09, 
Portland

• e-heritage for National Palace Musium shown 
on TDW

• iPhone UI for SAGE

• e-Heritage expects to contribute to many 
country

• 3D Visual contents collaboration for COVICE 
with HLRS



Mobile	  Phone	  UILive	  HD	  Streaming	  (Tokyo	  
<-‐>	  Portland)	  and	  
TeraHerz	  analysis

Interac(ve	  TDW	  System	  for	  Exploring	  Renaissance	  Pain(ngs	  

独立行政法人
情報通信研究機構



SC09 Exibition floor (Portland, US) 

Live streaming on SC09

NICT (Koganei, Japan)　

SC09 Exhibition出展報告 2009/11/30



著名な絵巻物の高精細画像（部分）

e-Heritage from National Place Musium is shown on 
TDW

iPhoneでズームイン
操作をしている様子

SC09 Exhibition出展報告 2009/11/30





Summery
• Core Value

• Sensor network technology

• Visualization of Contents & Streaming Video

• Diversity

• Opportunities for collaboration

• 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 wiki

Pragma telesience wiki
http://sites.google.com/site/extendedglobalcreon/



• NCHC

• Fang-Pang Lin

• NCMIR

• Masahiko Hoshijima

• Steve Peltier

• Tomas Molina

• Mark Ellisman

• Pragma

• Peter Arzburger

• PRIME Students,

• CalIT2

• Larry Smarr

• Tom defanti

• EVL@UIC

• Maxine Brown

• Jason Lee

• CMC

• Kiyoshi Kiyokawa

• Seiichi Kato

• Susumu Date

• NAIST

• Kazutoshi Fujikawa

• UHVEM

• Hirotaro Mori

• Kiyokazu Yoshida

• And many others who involved in the 
project.

Thanks to




