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The Information System and Data Center (ISDC) is
managing more than 11 terabytes (TB) of geoscience data and
information. Currently, these data are coming from 11 mis-
sions, including the German Research Center for Geosciences’
Challenging Mini-Satellite Payload (CHAMP), the Gravity
Recovery and Climate Experiment (GRACE, a joint partner-
ship between the German Aerospace Center (DLR) and the
National Aeronautics and Space Administration (NASA)),
Germany’s TerraSAR-X (an X-band synthetic aperture radar
satellite), the International Association of Geodesy’s Global
Geodynamic Project (GGP), and others that have yielded
nearly 300 product types and approximately 16 million
products, which have been made available to more than 1,700
users. This paper gives a short overview about the develop-
ment and use of metadata in the ISDC. Each product type that
results from a geoscience mission or project consists of a set
of products. A product is composed of a data file (or files) and
a metadata document. Figure 1 shows the three product types
resulting from the TerraSAR-X.

In order to describe and manage the products (data
file(s) and metadata), we are using an evolution version 9.x
of NASA'’s Directory Interchange Format (DIF) standard.

The manager of NASA’s Global Change Master Directory
(GCMD), Lola Olsen, defines metadata as follows: “Descrip-
tive information that characterizes a set of quantitative and/or
qualitative measurements and distinguishes that set from other
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similar measurement sets.” (See http://gcmd.nasa.gov/
Aboutus/standards/.) For the management of ISDC product
types, DIF is an excellent choice.

The ISDC base schema of the product type DIF XML
documents is defined in the “base-dif.xsd” file. The ISDC
Extensible Mark-up Language (XML) schema has been
defined on the basis of the GCMD XML schema defini-
tion found online at http://gcmd.nasa.gov/Aboutus/xml/dif/
dif v9.7.1.xsd. In order to describe single products, it was
necessary to extend the DIF standard and to modify the
GCMD XML schema. Although the structure of the ISDC
DIF XML schema is different from the GCMD schema,
the ISDC product type DIF XML documents are still valid
in relation to the GCMD schema. Additionally, the ISDC
is using a product type-data child DIF combination. The
metadata of product types are described in associated product
type DIF XML files according to the “base-dif.xsd”” schema.
The product type DIF XML files are validated and stored in
an Oracle XML database. The product- (data file-) specific
metadata are documented in data-child DIF XML files. Each
product type has its own schema for the data-child DIF XML
files. Data-child DIF documents are used to describe the
data-file-specific properties. The complex XML type <Data
Parameters> in the data-child DIF XML document provides
the specific extension of the product type DIF XML struc-
tures. <Data Parameters> includes specific metadata of the
product, such as the data file name, data file size, revision,
satellite identification, and other information. In order to
implement this data model, we are using the redefined XML
technique for the definition of complex XML types for the
<Data Parameters>. By redefining the ISDC “base-dif.xsd”
schema, all data-child DIF XML documents are derived.
Using the GCMD XML schema, this approach would not be
possible because of the definition of XML reference struc-
tures.

The extended metadata in the data-child DIF XML docu-
ments are parsed by a Perl (an open-source software) script. If
the data structure is correct, the extended metadata are stored
in product-type-related tables in a relational database. The
connection between the data-child DIF XML files and the
product type DIF XML document is given by the equality of
parts of the <Entry ID> element in both the product type and
the related product metadata documents. Additionally, the con-
tent of the <Parent DIF> element in the data-child DIF XML
document refers to the appropriate product-type DIF docu-
ment. The relation between the schemata, the XML metadata
files, and the storage structures is shown in figure 2.

Using the product-type DIF XML structures, it is possible
to conduct a thematic content-based search of the different
product-type documents as well as provide interoperability
with other catalog systems. It is now possible to transform the
XML DIF files into ISO 19115-standard documents (Interna-
tional Organization for Standardization, 2003) in order to use
Open Geospatial Consortium-compliant Web services such as
deegree’s (www.deegree.org) Catalogue Service for Web 2.0.
Furthermore, achieving harmony with other catalog systems
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1ISDC DIF XML schema base-dif.xsd
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="DIF" type="DifType"/>
<xs:complexType name="DifType">
<Xs:sequences
<xs:element name="Entry_ID" type="xs:string"/>
<xs:element name="Entry_Title" type="xs:string"/>

GCMD (DIF)
Degree (ISO)

Oracle XML
DB

</xs:schema- | data-child schema TSX-ORB-1-NAV.xsd
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:redefine schemalocation="base-dif.xsd">
<xs:element name="Data_Parameters" type="Data_ParametersType"/>
</xsredefine>
<xs:complexType name="Data_ParametersType">
<xs:sequence>
<xs:element name="Dump_Sequenze_|dentifier" type="xs:int"/>
<xs:element name="Satellite_ID" type="xs:string"/>
<xs:element name="Data_File" type="DataType" maxOccurs="unbounded"/>

</xs:sequence>
</xs:complexType>
<xs:complexType name="DataType">
<xs:sequences
<xs:element name="Name" type="xs:string"/>

.<->-<s:elemenl name="MD5" type="xs:string"/>

</xs:sequence>
</xs:complexType>

product type DIF XML TSX-ORB-1-NAV.xm|
<?xml version="1.0" encoding="1SO-8859-1"7>
<DIF xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:noNamespaceSchemal ocation="http://isdc.gfz-potsdam.de/xsd/base-dif.xsd">
<Entry_ID>TSX-ORB-1-NAV</Entry_ID>
<Entry_Title>GPS-SST Navigation Data</Entry_Title>

</DIF>

data-child DIF XML TSX-ORB-1-NAV+NYA 2007 268 15 24 1 0.dif.xml

<?xml version="1.0" encoding="is0-8859-1"7>

<DIF xsi:noNamespaceSchemal ocation="http://isdc.gfz-potsdam.de/

xsd/TSX-ORB-1-NAV.xsd" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”s
<Entry_ID>TSX-ORB-1-NAV+NYA_2007_268_15_24_1_0</Entry_ID>
<Entry_Title=GPS-SST Navigation Data</Entry_Title>

Relational
DB

<Parent_DIF>TSX-ORB-1-NAV</Parent_DIF>
<Data_Parameters>
<Dump_Sequence Identifier>0</Dump_Sequence_ldentifier>
<Satellite 1D>0702601</Satellite ID>

<Data_File>
<Name>TSX-ORB-1-NAV+NYA_2007_268_15_24_1_0.dat</Name> Figure 2. Chart showing the
<Size>50799</Size> .
<MD5>5adee0a63c8ac341c00a08112e9ib579</MD5> relation between schemata
<Format>ascii</Format> (base and the data-child
</Data_File>
<Release_Date>2007-09-28T14:14:32Z</Release_Date> schema) and the metadata
<Start_Time>2007-09-25T13:49:30Z</Start_Time>
<Stop_Time=2007-09-25T14:33:207</Stop_Time= (product-type metadata
<Processing_Center>GFZ Potsdam</Processing_Center> HP®
<Software_Package>BJ2Level-1</Software_Package> and child memd.ata)' The
</Data_Parameters> storage mechanisms, such
</DIF>

as relational and XML-based
databases, also are shown.
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is possible by using international standards. The structure

of XML easily allows extending the DIF standard in future.
Using the parent-child DIF concept, only a small amount of
mandatory metadata must be included in both the product type
and data-child DIF XML documents.
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