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Presentation Outline

w XML Metadata Interoperability in SIESIP
   (The Seasonal-to-Interannual Earth Science Information Partner

(SIESIP) – GMU, NASA GDAAC, COLA, and UDel)

w XML Metadata Ingestion & Cleaning
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   Metadata

w  Diversity of metadata
n Data catalog/inventory information

n Data operation information

n Services information (tools, methods etc) on data

üData access (on-line data acquisition)

üData order (near-line)

n Scientific knowledge regarding data



10/30/01 2nd Digital Earth

   Metadata (cont.)
• Diversity of metadata

• Complexity in metadata contents

–Text strings

–HDF(-EOS) headers

–Owner/scientist annotation

–DODS (DDS, DAS), data sets URLs

–GrADS control files

–Data order (HTML) forms
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Metadata Interoperability

• Exchange their metadata with minimized operations

• Allow metadata searchable by as many users as possible. 

• Require Metadata Model – metaModel --
       Be flexible to adapt diverse types of metadata
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Metadata Model -- MetaModel

•  Indisputable desire for metadata standard, but unrealistic

•  XML provides a solution for the need

•  Federated metadata management approach in SIESIP: 
-- Maintain a metadata repository at each data provider 

              -- Each repository is described by a metamodel 
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Metadata Model – MetaModel (cont.)

•  Metadata in each repository are organized in 
     a linked XML “tree” or “Graph” 

•  All metadata entities are “nodes” in the "tree” 

•  Semantic links bw/ nodes added for 
     the diversity & domain knowledge 

•  Nodes are grouped in terms of scientific 
    and operational categories 

•  To add new metadata, simply add nodes 
    and add/update links
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SIESIP MetaModel -- Features

•  If part of metadata conforms to a standard, great! If not, ok.
•  Allowing flexible metadata standards or no standards at all
• All metadata become searchable

• …
XML

Domain
Knowledge

GrADS
Metadata

DODS
Metadata

GDAAC
Metadata
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SIESIP MetaModel – Features (cont.)

• Support various types of accesses

üBrowse tree

üClosest “Target” search

üregular spatial/temporal searches and field/free textual
search

• Preserve original data structures, increasing
performance

• Implement pre-defined queries -- allow queries can be  resolved much 

faster because there is no need to map the XML data tree structure to DBMS tables. 

• Optimized with “Hot Indexing” – Hush Index
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SIESIP Components
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Metadata Server

XML Metadata 
Engine

DIMES Server

Metadata query (XML)

DIMES: DIstributed MEtadata Server

XML 
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w XML Metadata Ingestion & Cleaning



10/30/01 2nd Digital Earth

GDAAC

Common Separated Values (CSV)

Nearline Metadata Offline Metadata

SIESIP
Database
(Oracle8)

GMU

DIMES
XML Store

COLA
& others

XML-to-XML
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Metadata Ingestion

w Approaches
n Automate the transfer of nearline
    and offline metadata between
    the GDAAC and GMU
n To make available all archive data
    from GDAAC using several popular
    interoperability mechanisms
    (e.g., metadata publishing, DODS)

w Completed at GDAAC
n Archive data at the GDAAC is now accessible through GMU via FTP
n Daily nearline and offline metadata are published online daily and made

available to SIESIP through the GDAAC

GDAAC

Common Separated Values (CSV)

Nearline Metadata Offline Metadata
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Metadata Ingestion at GMU
w Metadata-to-XML Ingestion

n Automate the transfer of nearline and
        offline metadata between GDAAC
        and GMU

n A set of tools developed for ingestion
ü CSV-to-DBMS Converter (Perl/DBI module for ingesting offline

metadata to Oracle8)
ü CSV-to-XML Converter (Java/XML/DOM for ingesting into the XML

Store)

n A cron table is set up for the ingestion automation

n  Scientific domain knowledge added manually however

SIESIP
Database
(Oracle8)

GMU

DIMES
XML Store
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Metadata Ingestion at GMU (cont.)

w XML-to-XML cleaner/mapper

§ Integrated XML Transformation through XSLT
§ Separated the domain knowledge from the programming logic
§ Cleaning steps:

ü Normalized nodes

ü Checks and reinforces the symmetric property of the links

ü Remove redundant nodes
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DIMES XML Metadata Server

 httP://www.siesip.gmu.edu

Check out our poster presentation titled as 
“The Role of XML in the Design and Implementation
of a Distributed Earth Science Information System” 
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Metadata Search Interface
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Conclusions

§ Integrated XML Transformation through XSLT
§ Separated the domain knowledge from the programming logic
§ Cleaning steps:

ü Normalized nodes

ü Checks and reinforces the symmetric property of the links

ü Remove redundant nodes


