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Challenges to share Earth Science
Datasets

< Difficulty caused by diverse data formats

< Difficulty to discover heterogeneous and
distributed datasets

<« Lack of data query and retrieval services

< Difficulty of data visualization and
understanding



Project goals

<« To provide a Web-based Portal for
Discovery, Retrieval and Visualization of
Earth Science datasets with extensibility,
scalability, uniformity, transparency and
heterogeneity in grid environments.



Specific Project goals

<« For datasets sharing, implement
= Dynamic Discovery
= Heterogeneity Transparency
« Location and Name Transparency
« Distribution Transparency
= Replication Transparency

<+ Remote and Interactive web-based
visualization

< Thin Clients (Web browser)



Proposed solution

<« Grid Technology
<+ Web Services Technology

<~ JavalJ2EE
<« Scientific Visualization Technology
< Four-tier Architecture



A Layered View of Our System

Application Services




Grid Technology

<« Controlled and coordinated sharing of
geographically distributed, dynamic and
heterogeneous resources.

<+ Grid Middleware

=Provide fundamental infrastructure for
computing and data management.

= Permits application services to interface
with the resources in a uniform way.



Web Services Technology

+~Web Service is a platform and
implementation independent
software component that can be:

= Described

= Published

« Discovered

< Invoked

= Composed with other services



Benefits of Web Services

<+ Reducing complexity by encapsulation
<+ Promoting interoperability

= Truly platform and language independent
<« Enabling interoperability of legacy
applications



JavalJ2EE (JSP,Servlet,JavaBeans)

<+ Web portal development



Scientific Visualization

<+ Represent huge amount of data
graphically to help better understanding

of the data

<+ Remote and Interactive Scientific
Visualization



Proposed System Architecture

<« Four-tier Architecture
= Data Sources tier
= Grid Services tier
= Application Web Services tier
R Clients tier
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Grid Services Tier

<+ lssues addressed
= Resource Access and Management
= GSI Security Services
« High Performance Data Transport Services
= Metadata Catalog and management
R Replica Catalog and management



Grid Services Tier (Cont.)

<+ Distributed metadata catalog

= Stores physical and conceptual information
of datasets

« Allows managing and accessing datasets
intelligently and efficiently

« Plays a key role in the areas of managing,
discovery and sharing of datasets.



Grid Services Tier (Cont.)

<+ Metadata management services

= Metadata query, search and discovery,
extraction, conversion, aggregation,
validation, registration, browsing, display,
and metadata schema definition.



Grid Services Tier (Cont.)

<« Distributed Replica catalog

« Provides mappings between logical names
for files and the storage locations of one or
more replicas of these files.

<+ Replication management services
<« Replication selection services



Application Services Tier

<« Datasets discovery interface generation
<« Data query interface generation

< Data Retrieval
< Data Viewer

<« Scientific Visualization and Analysis

= 2D plot, 2D/3D Transform, 3D Volume
Visualization.

<« Future applications



Clients Tier

+Web-based Data Portal

R All application services are delivered with
web-browser

= Key advantages to thin clients



What’ve been done

<+ A demo system: Web-based data management,
retrieval, analysis and visualization system

<+ Implementing authentication and authorization
web service module by using Globus Grid
Security Infrastructure (GSI).

<+ Implementing access control web service
module.

<« Implementing data transfer service module by
using GridFTP.



Demo system - Features

<« Web-based portal

« All application services are delivered with
web browser.

« Thin clients

<« Several hundred of distributed earth
science data sources are integrated into
the system.

< Several common scientific data formats

supported



Demo system — Features (Cont.)

<« Data management based on metadata
mechanism
«=Metadata to describe logical category of datasets
«=Metadata to customize the query GUI for a dataset

«=Metadata to describe logical directories (with
content and semantic information) within a dataset

=Metadata to describe format and structure of a data
file.

«=Metadata to define available analysis methods for a
dataset or a data file.



Demo system — Features (Cont.)

<« Dynamically generated dataset discovery
web interface based on metadata

® Sample snapshots -- next two slides
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Demo system — Features (Cont.)

<+ Dynamically generated data query web
interface based on metadata

® Sample snapshots -- next two slides
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Demo system — Features (Cont.)

<+ Efficient data retrieval based on
metadata

<~ Web-based data browser
® Sample snapshots -- next two slides
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Demo system — Features (Cont.)

<~ Web-based remote and interactive 2-D/3-
D data visualization toolkits
x2-D
<+ Plots, Colormaps, Contours
x3-D
<+ Surface

Animation
<+ Plots, Colormap, Contours, 3-D Surface

= Sample snapshots (See next slides)



Sample — 2-D Plots
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Sample — Surface
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Sample — 2-D Colormap
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Sample — 2-D Contour
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GSI Authentication and
Authorization web service

<« Primary security mechanism in the
system.

<« Data Portal retrieve a proxy certificate
from a MyProxy server and act on users’

behalf.



Data Transfer web service

<« Allows a file to be transferred between two
locations using one of several transport
protocols: filesystem I/O, HTTP, FTP, HTTPS,
or GridFTP.

< In the case of GridFTP, a credential is first
retrieved from a MyProxy server and used to
authenticate to the GridFTP server.



Access control web service

<« Gets a list of access privileges of the user after
querying the access rights of the user from the
database.



Project web site

<+ Project Introduction

=http://filebox.vt.edu/eng/ece/dmv/Grid/index.
htm
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