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Introduction
NCHC Introduction
The National Center for HighPerformance Computing (NCHC) is a
national laboratory founded under the
auspices of the National Science
Council (NSC) in 1991. The NCHC is
Taiwan’s primary facility for HPCrelated
resources
including
supercomputers, networking, and
storage, as well as HPC-related
services and training. Our mission is
to be Taiwan’s premier HPC and
networking resource provider by
supporting local academia and
industry with cutting-edge hardware
and software resources, advanced
R&D and application development,
and professional training.

PRAGMA10 Introduction
PRAGMA is an international initiative
established to sustain collaborations
and advance the use of the
computational
Grid
among
a
community of investigators at leading
research institutes in the Pacific Rim.
The PRAGMA community consists of
25 influential institutes located within
12 countries.
The primary goal of PRAGMA is to
establish a community of researchers
and technologists that facilitate routine
use of the Grid for advancing science
across institutional and international
boundaries. The 10th PRAGMA was
hosted by Australia’s leading HPC

institutes, the Queensland Parallel
Supercomputing Foundation (QPSF)
and the Australian Partnership for
Advanced Computing (APAC). This
workshop was conducted to help
support PRAGMA's goal of promoting
and supporting Grid-enabled and eScience applications.
The QPSF has been working to bring
Grid practices to regional areas, local
industry, and in particular, to bear on
societal concerns such as the
sustainable uses of coastal zones.
Such zones are often the most
contested
locations
for
human
endeavors due to collisions between
natural
human
interest
(e.g.
commercial activities and R&D
agendas) and conservation concerns.
The future of Australia’s Great Barrier
Reef, offshore from the workshop
location in Townsville, crystallizes
such concerns poignantly. Hence the
theme of the PRAGMA10, "Bringing
the Grid to Coastal Zones." This has
two goals, both of which are echoed in
those enunciated by NCHC for
PRAGMA5. The first goal is to reemphasize the driving force for HPC
and Grid development in the context
of real-world applications. Second, a
sustainable Grid is based on its
realization and usefulness that
ultimately leads to an on-line Gridenabled service.
.

Why We Attend This
Event
The NCHC is a founding member of
PRAGMA and has been actively
participating in PRAGMA activities
since its inauguration in March 2002.
Some of the NCHC’s monumental
PRAGMA-based events include SARS
Grid, the Pacific Rim Undergraduate
Experience (PRIME) project, the
TeraGrid connection, the Global Lake
Environmental Network (GLEON), and
the Global Coral Reef Observational
Network (GREON). The NCHC also
hosted the 5th PRAGMA in 2003. It
was considered a turning point for
PRAGMA workshops in terms of
impact. The NCHC also holds two
seats
on
PRAGMA’s
steering
committee and Dr. Fang Pang Lin
resides as its Deputy Chair.
In line with the goals of PRAGMA10,
we, the NCHC, joined in on the latest
research
and
technological
discussions and the sharing of our
best practices. This year’s NCHC @
PRAGMA10 participation included:

Participants
Team PRAGMA10
Team PRAGMA10 consisted of the
following four representatives:
Whey Fone Tsai (蔡惠峰)
WheiCheng Huang (黃維成)
Hsiu-Mei Chou (周秀美)
Fang Pang Lin (林芳邦)
Alex Wu (吳宗穎)

Achievements
NCHC Demonstrations
Working groups are the key driver
during PRAGMA workshops. The
applications, specific communities,
and technologies are discussed,
developed, and collaborated on within
the working groups. In addition to the
working groups, live demos have
gained in popularity in recent
meetings. Live demos are used to
showcase and share best practices.
During PRAGMA-10, the NCHC
presented two demonstrations: (1)
The Use of the Computing Grid Portal
on Computing Intensive Applications
and (2) Efficient Three-Dimensional
Incompressible Fluid Flow Solver for
Grid Testbeds. The first demo was led
by Weicheng Huang. It illustrated the
current progress and practices of
NCHC’s computing Grid portal. The
second demo was led by Wen-Yi
Chang. The participants in this demo
included several major GLEON
members. The purpose of this demo
was to find an analysis tool that could
help predicate the behaviors of lake
water movement in its interaction with
the environment (i.e. during heavy
rainfall or Typhoon). The prediction
brings more insight into lake dynamics
as well as helps to determine the
proper location for lake monitoring.

Technical Trends and
Discovery
Grid Issues
Production Grids have become
commonplace recently. The key

issues associated with production
Grids (i.e. security and resources
sharing policy) still dominate the
practice. The live computational Grid
demos at PRAGMA demonstrate that
Grid has reached some degree of
maturity, yet still, sharing the
resources across institutes as a
PRAGMA testbed or a local Grid
testbed is still a complicated issue.

are four topics worth investigating
further.
z

Large-scale automatic
deployment of SensorNet

z

Real time data integration and
control interface of sensors

z

Automatic sensor calibration

Telescience

z

Numerical simulation

Telescience includes applications
such as medical imaging and video
monitoring for ecological research.
Telescience incorporates high
resolution imaging. Image streaming
is the key technology in the
Telescience working group. SAGE,
developed by the EVL team, provides
a good solution for large pixel
movement within a single tiled display
wall. Unfortunately, SAGE does not
work as well when it comes to image
streaming. The NCHC normally uses
VLC at both ends of the streaming
and adds an application server in
between to enable a “branching out”
of the stream. Such an application
server can easily connect to the Grid,
therefore, handling the image stream
in a much more sophisticated manner.
One example of this is to slice the
streaming into a sequence of images
and segment the images for pattern
extraction. All members in the
Telescience working group agreed to
use the tiled display wall (TDW) as an
image terminal and ultimately connect
each site using LightPath.

In the early development of Eco Grid,
similar issues were studied and
prototypes were developed. For
example, the popular data logger
CR10X’s protocol was translated and
turned into a two-way communication
between the sensors. These sensors
communicate via a local buffer (i.e.
CR10x) and then through RS232
connecting to an outside receiver
which, in our case, is a computer
system. The US’s development has
evolved into an even more
sophisticated model and practice. In
particular, it is better at data synthesis.
As an example, SIO’s ROADNet
project integrates SRB and Antelope
so users can simply click on a webbased GUI to view the real-time
geographical distributed monitored
data. The NCHC has initiated a new
numerical simulation for fluid flow in
lakes.

Sensor and Sensor Network
In sensor and sensor network, there

International
Collaborations
The
2006
PRAGMA
workshop
included four parts:
traditional
working group updates, break-out
sessions,
steering
committee

meetings, and a live demo session.
PRAGMA has four working groups:
Resource, Datagrid, Bioscience, and
Telescience. A brand new working
group, Geosciences, was also formed
during this meeting. The NCHC
actively participated in the steering
committee meeting as well as co-lead
the Telescience working group.
During the live demonstrations, the
NCHC presented (1) The Use of
Computing Grid Portals on Computing
Intensive Applications and (2) Efficient
Three-Dimensional
Incompressible
Fluid Flow Solver for Grid Testbed.
The second demo was performed as
part
of
the
ongoing
CLEON
collaboration.
Educational-based projects that were
developed within the PRAGMA
community include University of
California, San Diego’s (UCSD)
PRIME and Osaka University’s Pacific
Rim International UniverSity (PRIUS)
projects. The PRIME project sends
undergraduate students to chosen
PRAGMA member institutes. The
PRIUS project sends graduate
students and experts from PRAGMA
member institutes to perform research
at other PRAGMA member institutes.
The NCHC is an active participant in
both projects.
Following PRAGMA10 was the 2nd
GLEON and CREON workshop which
was
an
extension
of
the
Telescience/Eco Grid working group.
It focused specifically on global issues
relating to lake and coral reef ecosystems.

Business Opportunities
The research in Australia indicates the
critical use of sensors and sensor
networks. Possible applications
include train monitoring, agriculture
monitoring, and the protection of the
Great Barrier Reef. Ocean and
Underwater monitoring still appear to
be the most challenging and
potentially profitable opportunities.
Sensor design may not be one of the
NCHC’s strengths, however, sensor
network application and system
integration are. During the meeting,
Australian researchers emphasized
Taiwan’s chip design and
manufacturing capability and urged
the NCHC to take the lead in serving
the community in this regard.
Additionally, the NCHC works with
GLEON members (e.g. the University
of California, San Diego) to best utilize
funding provided by the US-based
Gordon and Betty Moore Foundation.

Concluding Remarks
PRAGMA10 echoed the goals set up
by the NCHC during PRAGMA5.
These goals focus on tackling real
world applications using the Grid. This
also reflects NCHC’s leadership in
PRAGMA. During this workshop, the
NCHC presented updates on two
promising developments: real time
streaming and the calculation for lakes
using two phase flows. Also, the
NCHC joined three working groups
during PRAGMA10:
Telescience,
Resources, and Geological Research.
The
NCHC
also
co-led
the
Telescience working group and
participated in the steering committee
meeting.

Two and a half years have past
between PRAGMA5 and PRAGMA10.
In comparison, I find it alarming that
the NCHC is not as productive as
before. Most PRAGMA member
institutes have received additional
funding and are producing results that
target the issues discussed in
l

previous meetings. PRAGMA10 was,
in general, a successful meeting. The
NCHC is still considered a leader in
the
PRAGMA
community.
The
PRAGMA10 meeting provided a good
opportunity for reflection on KING’s
development.

