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I.  Introduction to the Global Change 
Master Directory (GCMD)

• Holds over 19,000 metadata records (representing over 
20 petabytes of data)  describing Earth science and 
environmental data sets and services relevant to global 
change research.

• Enables users to search and refine by “controlled”
keywords, full-text, ancillary keywords, spatial coverage, 
and temporal coverage.

• Complies with FGDC and ISO metadata standards.

• Offers an intuitive online authoring tool for creating 
metadata.
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What’s New
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Map/Date Search 

Combines Spatial, Temporal & Full-Text Search
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Query Refinement Example

1. Query by Science Keyword:
 Atmosphere > Air Quality > Carbon Monoxide
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Query Refinement Example

2. Refine by Project [ESIP] : 3. Results
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DIF Display

Get Data

Direct Access To EDG and 
EOSDIS Data Pool
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II.  Metadata Standards

• 1960: ROSCOP/CSR (Report of Observations/Samples collected by Oceanographic Programmes Cruise Summary 
Report)

• 1970: MARC (Machine-Readable Cataloging)
• 1986: Australia New Zealand Land Information Council (ANZLIC)
• 1988: Directory Interchange Format (DIF)
• 1991: European Directory of Marine Environmental Datasets (EDMED) 
• 1994: Dublin Core Metadata Initiative (DCMI)
• 1994: US Federal Geographic Data Committee (FGDC) Content Standard for Digital Geospatial Metadata (CSDGM) 
• 1995: Directory Information Describing Geo-referenced Datasets (DIDG)
• 2001: NOAA/NODC Electronic Data Description Format (EDDF)
• 2003: ISO-19115 Geographic Information Metadata International Standard > ISO North American Profile (NAP)
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Metadata Standards As “Darwinism”

• Evolution. Metadata is not constant, but rather is steadily changing, with 
standards that are transforming through time. 

• Common descent. Metadata has descended from a common ancestor, 
and all groups of standards, including profiles, formats, and extensions, 
ultimately go back to a single origin. 

• Multiplication of standards. Explains standards that have split into 
profiles or have been “extended“, thus evolving into new standards. 

• Natural selection. Relatively few standards survive, owing to a well-
adapted combination of inheritable characters, data discovery software, 
ingestion technology, comprehension, processing and analysis, which will 
give rise to the next generation metadata.
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What is a DIF?

DIF (Directory Interchange Format)

• Describes Earth Science Related Data Sets (8 required, 15 
recommended, and 12 optional fields).

• Contains metadata stored as XML in Oracle database.

• Provides direct links to data and ancillary information (project, 
related description or tools for analyzing the data).

• Evolves over time with field additions recommended by the user 
community.
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1987 → Over 100 DIF entries were available in the prototype NMD database. 

1988 → After several demonstrations, workshops, and feedback from the  scientific community,  the 
Directory Interchange Format (DIF) was formally approved and adopted by a CI science 
advisory group at a CI  workshop in 1988.

1989 → The Committee on Earth Observation Satellites (CEOS) Data Working Group (DWG) 
began attending the CI Workshop meetings and provided valuable feedback on the DIF 
structure.

1990 → The Interagency Working Group on Data Management for Global Change (IWGDMGC) 
adopted the directory as a prototype to facilitate global change research - in response to the 
challenge by the Earth  System Science Committee (ESSC).

1990 → The NMD was renamed the Global Change Master Directory (GCMD)  for  its Earth sciences 
applications.

1991 → The first release of the IDN was named the Prototype International  Directory (PID) in 1990. 
[Actual DIF exchange procedures were agreed on by February 1991.

1994 → The GCMD was selected to serve as NASA's FGDC Clearinghouse node for  geospatial 
metadata. Elements of the Content Standard for Digital  Geospatial  Metadata (CSDGM) were 
incorporated in the DIF in 1994.

2004 → The ISO 19115/TC211 geospatial metadata standard was adopted in GCMD.

2007+ → Planning guidelines to include Biological Data Profile (taxonomic trees and geo-referencing) 
within GCMD . The GCMD is involving through input from the user community.

DIF History
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Life Cycle of the DIF

1

DIF object
process & validate 
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(syntax)

3

Valid DIF object

validate with MD 
software (syntax 
& semantics)

4
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XML DIF

MD Server
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Web User 
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What is a SERF?

SERF (Service Entry Resource Format)

• Describes Earth science related tools, software, and services. 

• Provides direct links to analysis, visualization, and processing software; 
online programs; and geospatial web services.

• Links between services and associated data set descriptions.
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III.  Why Use the Standard?

1. For Enhanced Data Discovery
-Controlled Science Keywords, Ancillary Keywords 
(Data Centers, Instruments, Projects, Platforms, Locations)

-Keyword Refinements

2. For Access to Data
-Related URL > Get Data

3. For Metadata Interoperability/Exchange
-FGDC, ISO
-Harvesting

4. For Contributions of Content and Wide Usage

5. For Metadata Management/Metadata Authoring (docBuilder)
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1.  Data Discovery Through GCMD’s 
Controlled Keyword Sets

• Science Keywords

• Services Keywords

• Locations

• Instruments *

• Platforms *

• Spatial/Temporal 
Data Resolution 
Range 

• URL_Content Type
• Chronostratigraphic 

Units
• ISO Topic Category
• Data Set Language
• Data Centers *
• Personnel *
• Projects *

• *Authors may create new entries, but 
software checks for uniqueness & 
consistency.

• Unique Entry_IDs are also assured.
• Required
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2.  Direct Access to Geospatial Data
Through Related URL in Metadata

GET SERVICE > ACCESS MAP VIEWER 

GET SERVICE > GET MAP SERVICE

GET SERVICE > GET WEB COVERAGE SERVICE (WCS) 

GET SERVICE > GET WEB FEATURE SERVICE (WFS) 

GET SERVICE > GET WEB MAP SERVICE (WMS) XMLWeb 
Service

Provides access to geo-referenced 
geospatial data in a web interface.

Provides access to maps of geo-
referenced geospatial data through a web 
service. These are non Open Geospatial 
Consortium (OGC) map services. 

Refers to Open Geospatial Consortium (OGC) services that 
provide access to geospatial coverages, features, and 
spatially referenced information. 

Multitudes of OGC Services

Got 
Data?
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1. Develop an XSLT Stylesheet based on mapping

XSLT Editor

Sample 
FGDC XML 
document 

Edit XSLT 
Stylesheet 

DIF XML 

FGDC XML Formatted DIF XML

Translate 
using 
Xalan

Format 
using 
HTML 
Tidy

DIF HTML
2. Translate and Format Document

3.  Exchange of Metadata using XSLT (eXtensible 
Stylesheet Language Transformation): FGDC –> DIF

3.  Submit to 
the GCMD
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Why OAI-PMH?

OAI Server 
independent of main 
database

Administrator controls 
metadata availability 

Queries standardized 

Software is open 
source

Metadata Compatibility 

•Dublin Core, FGDC, 
DIF, ISO-19115

•XSLT or XML 
Schema

Database

Harvesting Process

I. Metadata subset 
transferred from a 
database to a 
repository

II. Metadata is 
harvested from the  
repository

Computer running 
harvester software 

OAI-PMH 
Repository

I.I.

II.II.

OAI-PMH Architecture 
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Harvest THREDDS Metadata using OAI/PMH

DLESE OAI/PMH HarvesterDLESE OAI/PMH Harvester

1. Automatic/Manual  Harvest

2. Monitor Harvest Status

3. Upload XML to the GCMD
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Harvest THREDDS Metadata using OAI/PMH

4. View harvested metadata in the GCMD

Titles DisplayTitles Display DIF DisplayDIF Display 5. Access data through THREDDS
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Required Fields:
Entry ID
Entry Title
Science Keywords
*ISO Topic Category
Data Center
Summary
*Metadata Name
*Metadata Version

Recommended Fields:
Data Set Citation 
-Dataset Title
-Dataset Release Date
Personnel (DIF Author)
Instrument
Platform
Temporal Coverage
Spatial Coverage
Location
Data Resolution
Project
Quality
Access Constraints
Use Constraints
Distribution
Related URL
DIF Revision History

Optional Fields:
Keyword
Paleo-Temporal Coverage
Data Set Progress
Data Set Language
Originating Center
Multimedia Sample
Reference
Parent DIF
IDN Node
DIF Creation Date
Last DIF Revision Date
Future DIF Review Date

*Fields added for 
ISO19115 compliance
*Mandatory ISO fields
*Mandatory under 
certain conditions or 
optional ISO fields

DIF and ISO 19115 Core Metadata
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Required Fields:
Entry ID
Entry Title
Science Keywords
ISO Topic Category
Data Center
Summary
Metadata Name
Metadata Version

Recommended Fields:
Data Set Citation
Personnel (DIF Author)
Instrument
Platform
Temporal Coverage
Spatial Coverage
Location
Data Resolution
Project
Quality
Access Constraints
Use Constraints
Distribution
Related URL
DIF Revision History

Optional Fields:
Keyword
Paleo-Temporal Coverage
Data Set Progress
Data Set Language
Originating Center
Multimedia Sample
Reference
Parent DIF
IDN Node
DIF Creation Date
Last DIF Revision Date
Future DIF Review Date

DIF and FGDC CSDGM Metadata

*Mandatory FGDC fields
*Mandatory under 
certain conditions or 
optional FGDC fields
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4.  DIF Population Growth

Deletion of WHFC 
Children DIFs

Deletion and eventual replacement
Of Antarctic DIFs

Deletion and replacement
Of Antarctic DIFs
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New, Deleted, and Revised DIF’s
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Searches by Controlled Keyword
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Web Page Hits

0

1000000

2000000

3000000

4000000

5000000

6000000

7000000

8000000

Ja
n-

01

M
ay

-0
1

Se
p-

01

Ja
n-

02

M
ay

-0
2

Se
p-

02

Ja
n-

03

M
ay

-0
3

Se
p-

03

Ja
n-

04

M
ay

-0
4

Se
p-

04

Ja
n-

05

M
ay

-0
5

Se
p-

05

Ja
n-

06

M
ay

-0
6

Se
p-

06

Ja
n-

07

M
ay

-0
7

Month

New web site offered,
coincides with UWG

Cache first opened to
Internet robots

Spike in usage, possibly
corresponding to major
conferences (JCADM, IDN, IODE)?

Problem with 
GCMD Internet 
cache

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP


Total Unique Users
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SERF Population Growth
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Revised, New and Deleted SERF’s

Quality 
Control is 
Ongoing
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User Community/Collaborations
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NASA User Community

3118 DIFs
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ESIP User Community 

4935 DIF’s

409 SERF’s

Portals Provide Customized 
Interface and docBUILDER Tools
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IPY User Community

Find IPY 
DIFs in
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Geospatial User Community
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5.  Metadata Management Tools

Validate and Load 
Metadata Documents 

Into Database
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docBUILDER Version 9.7

• Supports new Instrument and Platform ancillary 
descriptions

• Supports expanded keyword taxonomies.

• Support XML namespaces (comply with OAI).

• Offers new Data Center and Personnel lookup interfaces.

• Eases process of adding detailed science keywords and 
detailed locations.

• Improved user interface – layout, fonts, etc.
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docBUILDER Authoring Tool
Ready to Write?
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Plans To Work With the 
Standards Process Group

• Participate in Meeting/Telecons

• Evaluate benefits of submitting an RFC on the DIF Standard.

• Listen to feedback from this session to plan further.
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Thank You

Tyler Stevens

GIS/Services Coordinator

Tyler.B.Stevens@nasa.gov
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