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Digital EarthDigital Earth
Human Activity Enabled by Geospatial InformationHuman Activity Enabled by Geospatial Information
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Guiding ConsiderationsGuiding Considerations

•• Digital Earth is a Digital Earth is a metameta-system connecting existing systems-system connecting existing systems
into a coherent, interoperable wholeinto a coherent, interoperable whole
–– Connecting to Digital Earth must be easy and inexpensiveConnecting to Digital Earth must be easy and inexpensive

–– Digital Earth should have a resource multiplying effect for thoseDigital Earth should have a resource multiplying effect for those
that connectthat connect

•• Digital Earth should enable and encourage commercialDigital Earth should enable and encourage commercial
and public domain participation from the beginningand public domain participation from the beginning

•• Digital Earth should leverage existing resources whereverDigital Earth should leverage existing resources wherever
possiblepossible

•• Digital Earth should utilize existing standards whereverDigital Earth should utilize existing standards wherever
practicalpractical
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The Digital Earth Reference ModelThe Digital Earth Reference Model
Communicates Digital Earth Purpose and DesignCommunicates Digital Earth Purpose and Design
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Digital Earth Reference ModelDigital Earth Reference Model
Defines Six Viewpoints for Digital EarthDefines Six Viewpoints for Digital Earth

Based on ISO/IEC 10746: Open Distributed Processing - Reference ModelBased on ISO/IEC 10746: Open Distributed Processing - Reference Model

Contextual ViewpointContextual Viewpoint

Enterprise ViewpointEnterprise Viewpoint

Information ViewpointInformation Viewpoint Computational ViewpointComputational Viewpoint

Engineering ViewpointEngineering Viewpoint

Technology ViewpointTechnology Viewpoint
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Contextual ViewpointContextual Viewpoint
The Context Within Which the System Must ExistThe Context Within Which the System Must Exist

Legal

Social

Financial

Political

Cultural

Environmental
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Enterprise ViewpointEnterprise Viewpoint
The Parts of Digital EarthThe Parts of Digital Earth
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Enterprise ViewpointEnterprise Viewpoint
The Parts of Digital EarthThe Parts of Digital Earth
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Enterprise ViewpointEnterprise Viewpoint
Roles and Activities in the Enterprise the System ServesRoles and Activities in the Enterprise the System Serves

User Role
(Public, Government, 
Industry, Academia)

Provider Role
(Government, Industry, 

Academia)

Intermediary Role
(Government, Industry, 

Academia)

Supply

Use for
Purpose

Serve/Facilitate

Developer Role
(Government, Industry, 

Academia)

Build for
Purpose
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Information ViewpointInformation Viewpoint
The Semantics of the Information that the System ManagesThe Semantics of the Information that the System Manages

•• MetadataMetadata

•• Database SchemasDatabase Schemas

•• Access RolesAccess Roles
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Computational ViewpointComputational Viewpoint
Distribution-Enabled Functional Decomposition (Objects & Interfaces)Distribution-Enabled Functional Decomposition (Objects & Interfaces)

Coordinate
Transformation

Image
Server

Catalog
Server

Map
Server

Viewer
Client

Publisher
Client

E-Commerce
Server

Authentication
Server
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Engineering ViewpointEngineering Viewpoint
Interfaces “ Adjusted” by Engineering ConsiderationsInterfaces “ Adjusted” by Engineering Considerations

•• Digital Earth InfrastructureDigital Earth Infrastructure
should support a wide range ofshould support a wide range of
architectural and engineeringarchitectural and engineering
alternatives…alternatives…
–– from a lower end consumerfrom a lower end consumer

PC… to a high-end scientificPC… to a high-end scientific
workstationworkstation

–– from users connecting via 28.8kfrom users connecting via 28.8k
modems… to researchers onmodems… to researchers on
the gigabit networkthe gigabit network

–– from vanilla web browsers… tofrom vanilla web browsers… to
custom-built 3D visualizationcustom-built 3D visualization
interfacesinterfaces

–– from HTTP… to COM… tofrom HTTP… to COM… to
CORBACORBA

Thick
Client

Thin
Client

Thin
Server

Thick
Server

Alt.
A

Alt.
B

Alt.
C
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Technology ViewpointTechnology Viewpoint
  Focus on Technology ChoicesFocus on Technology Choices

Operating
System

Programming
Language

Distributed
Computing

Hardware

Development
Tools

Database
Management
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Technology ViewpointTechnology Viewpoint
Distributed Facility Locations (Notional)Distributed Facility Locations (Notional)

Ames

JPL

EROS
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SummarySummary

•• The Digital Earth Reference Model communicates theThe Digital Earth Reference Model communicates the
purpose and design of Digital Earthpurpose and design of Digital Earth

•• The DERMThe DERM
–– describes the context for the Digital Earth describes the context for the Digital Earth metameta-system and the-system and the

roles within the “enterprise” that it servesroles within the “enterprise” that it serves

–– details the Digital Earth Infrastructure from a “data” and adetails the Digital Earth Infrastructure from a “data” and a
“computing” standpoint“computing” standpoint

–– defines the engineering and technology choices and their effect ondefines the engineering and technology choices and their effect on
the Digital Earth Infrastructurethe Digital Earth Infrastructure

•• The Digital Earth Reference Model activity should be theThe Digital Earth Reference Model activity should be the
light that illuminates the pathway to realizing a truly usefullight that illuminates the pathway to realizing a truly useful
and operational Digital Earthand operational Digital Earth


