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	Definition

	Name
	     Google Earth Enterprise (GE)

	Description
	     Google Earth Enterprise helps organizations with imagery and other geospatial data make that information accessible and useful to all employees who need access through a fast web-based visual application. It also allows users to visualize, explore and understand their information more fully through an interactive 3D globe or 2D browser based maps. 

	Rationale
	      The GE Enterprise solution complements the state’s geospatial operations by distributing map images to your users via the fast, easy to use GE Client and Google Maps. GE Enterprise is an enterprise-class solution for authoring and serving stand-alone earth databases that includes imagery, terrain, vector and KML data. The state will be able to leverage their existing investments in geographic information system (GIS) technology and data through a cache-based visualization portal. The development of this Missouri Globe will allow for rapid, map-based, visualization for many applications. Application overlays of other department-based information through KML is developing across agencies and is a rich environment for integration within web-based portals of many agencies. This provides the ability to standardize the Missouri base map being used across many State agencies’ web environments thus decreasing confusion among users of these many sites. It is felt that this development will open access to map-based portal development for many groups that currently do not have the capacity or capability to directly make use of typical GIS information.  

Note: This should not preclude the development and serving of direct access to geospatial data for Geographic Information System (GIS) analysis within Missouri.  This is still a goal and need of Missouri and its agencies.  This Google Earth option will however permit the State to serve a broader, less technical audience in a very user-friendly fashion.

	Benefits
	      Google Earth Enterprise is designed for users who have their own imagery, terrain, and/or vector data, and would like to distribute this to multiple users simultaneously. Google Earth's technology makes it easy for non-specialist users to interact with massive quantities of satellite/aerial imagery and GIS data, to quickly get to information that could make a critical difference. This will enable state workers to collaborate, visualize data and information, improve decision-making, develop map-based applications and interfaces, and take faster, more informed action based on the state’s investment in geospatial data and information.

	Associated ARchitecture Levels

	Specify the Domain Name
	     Information

	Specify the Discipline Name
	     Geographic Information Technology

	Specify the name of the associated Technology Area
	     Internet Mapping

	Keywords

	List Keywords
	     Google Earth, KML, Mapping, Visualization, Globe

	Vendor Information

	Vendor Name
	     Google
	Website
	      http://earth.google.com/index.html 

	Contact Information
	      http://services.google.com/enterprise/ge 

	Potential Compliance Sources

	Name
	     Gene Trobia
	Website
	     

	Contact Information
	     State of Arizona Geographic Information Council
Gene Trobia
State Cartographer
1616 W. Adams St., Phoenix, AZ  85007
GTrobia@land.az.gov

	Name
	     
	Website
	     

	Contact Information
	     


	Component Review

	List Desirable aspects
	Resource efficiency
 

Does software architecture and feature-set align with established data, security and infrastructure standards, economizing the need for dedicated technical staff to maintain the application? 

There is evidence that a GE system can be deployed with limited staff.  The xml/kml standard is a key enabler for technology advancements. Unparalleled speed – the system is very, very fast.  The user has limited waiting periods for redraws / refreshes.
Funding

 

Is the software required cost-effective, and does it leverage current technology investments in the state?

GE would leverage most or all data investments, but licensing the necessary two enterprise software servers would cost approximately $80,000.  The GE API would be an additional $10,000.
Federal Standards

 

Are there emerging federal and state standards that may preclude partnering and funding opportunities if non-standard technologies are deployed.

Integration with other state GIS-based systems may be an issue mostly due to data formats.  However, with ESRI adding the ability to "save as" and import KML Google Earth™ within ESRI products, the systems are becoming more interoperable with Missouri’s state standard for GIS.  This is a big step forward for end users. GE appears to be getting significant market traction, but is far from being a standard yet. KML is a standard.
Partners

 

Are there key partnerships that create a software integration advantage?

GE appears to be getting significant attention at the federal and state level, but it is too soon to tell where and how the software will be utilized.

Software

User interface (UI)

 

Is the visualization client User Interface simple to use and free to download?

Yes
Functionality

 

Data can be exported in its native format, or displayed only.

Display only. 

Integration of 'real-time data feeds' and web services

Yes

Data and views may be cached for use offline

Yes

Data integration

 

Does the application easily accommodate disparate data formats and types?

Yes.  Incorporate data in dozens of industry standard raster and vector GIS file formats
Security

 

Application can be firewalled, with user and group level data access secured through user authentication?

Yes

Performance

 

Web servers accommodate massive scaling in the event of an emergency?

Yes. Massively scalable - hundreds of daily users can be supported from a single server, thousands from a small cluster There is anecdotal evidence that this is an advantage for the GE application over standard GIS-based internet mapping systems.  
Is storage of imagery and large vector datasets efficient, minimizing storage infrastructure?

There is anecdotal evidence that this is an advantage for the GE application over standard GIS-based internet mapping systems. Data are never stored centrally in their native format.
User community

 

Is there a significant user community contributing to the development of the application platform?

Yes, GE and Google Maps users and developers are the fastest growing GIS user group. Familiarity with the Google API is a significant entry point for many potential users of a Missouri globe built on this foundation.
Components
The Google Earth (GE) Enterprise Solution is comprised of three software elements: 

· GE Enterprise Fusion to store, style, and organize data into a seamless viewable globe or 2D browser based map 

· GE Enterprise Server to host and stream data to end user software 

· GE Enterprise Client or Browser-based 2D Maps view for viewing, printing, searching and data authoring  

Google Earth Fusion 

GE Fusion integrates your geospatial data into the GE Enterprise system - raster (imagery and terrain), vector, KML, 3D models and even data stored in traditional databases. Once data has been integrated and styled, it is delivered to the client software using GE Server. Datasets can be selected and optimized using a friendly GUI. A command line interface is available for power users, complex integrations and automation. GE Fusion can be configured to update data so that your GE Enterprise system is synchronized to the latest available datasets.

GE Fusion features:
1. Supports imagery, terrain, polygons, points, lines, KML, regionated KML overlays, and 3D models 

2. Supports distributed data processing across multiple CPUs and machines 

3. Easy-to-use GUI or scriptable interface to automate data ingestion and database completion 

4. Project metaphor – create projects for different collections of data and use these projects to build multiple 3D globes or 2D browser-based maps 

5. Auto-ingest – scriptable engine to automatically sync with changing datastores 

6. Built-in projection handling 

7. Virtual mosaicking capability 

8. Rich styling support in GUI to create themes in vector data 

9. Support for common raster and vector data formats 

a. KML streaming 

i. Support for KML 

ii. Google SketchUp Models 

iii. Superoverlay Image processing 

b. Vector and Point 

i. ESRI Shapefile (.SHP) MapInfo Tab (.TAB) 

ii. Comma Separated Values (.CSV) 

c. Image and Terrain 

i. GeoTIFF, Erdas IMG, JPEG2000, MrSID (32-bit version only) 

ii. TIFF, JPEG, GIF, PNG, BIL, BIP 

iii. DTED, USGS SDTS DEM, ASCII DEM 

Google Earth Enterprise Server

The GE Enterprise Server software delivers rich 3D and 2D content to users' fingertips by hosting worlds of your data built by GE Enterprise Fusion. These data may be accessed by the GE Enterprise Client for 3D worlds or a compatible web browser for 2D worlds. Supporting services, like geocoding, are available with the new Search Framework module, which allows multiple databases to be joined through a Plugin API. 

GE Enterprise Server software can meet your data hosting needs, ranging from hosting flyable worlds of vector-only datasets for use with the online GE, to fully stand-alone worlds with terabytes of imagery, terrain, and vector data. Your organization can serve your data in a standalone 3D globe to be viewed in the GE Enterprise Client or in a 2D browser-based map utilizing the Google Maps technology. 

The GE Enterprise Server "overlay mode" combines the best of two worlds, by publishing a world built from your organization's vector data, and allowing users to view these data in the GE Enterprise Client, on top of the rich, multi-terabyte world of terrain, imagery, vector and 3D models hosted by Google. Organizations may view also use GE Enterprise Server to host vector data in a Google 2D Maps interface. 

Enterprises that possess large amounts of imagery, terrain, vector and KML data may utilize the GE Enterprise Server in "stand alone" mode to host and deliver data to the entire organization. Enterprise users may enjoy these worlds in an easy-to-use UI such as the GE Enterprise Client or the 2D maps feature in GE Enterprise System. 
Google Earth Server features:
1. Efficient design enables fast access to massive datasets 

2. 250 concurrent users supported per license 

3. Designed, tested, and proven support for load-balanced configurations supporting many thousands of concurrent users 

4. Search Framework - allows multiple search services to be accessed through one API 

a. City-level geocode module included 

5. Points of Interest (POI) Search -- allows vector attribution search 

6. Utilizes Apache 2.2 
a. Support for data transmission over HTTP or HTTPS 

b. Multiple authentication methods supported by Apache available to secure flyable worlds 

c. Virtual Server support to host multiple, flyable globes on same system 

i. Hostname-based virtual servers 

ii. Location-based virtual servers 

iii. Port-based virtual servers 



	List Undesirable aspects
	     
Resource efficiency
 

Does software architecture and feature-set align with established data, security and infrastructure standards, economizing the need for dedicated technical staff to maintain the application? 

There is concern that data in an ESRI format may require significant conversion time and that this data conversion does NOT enable end-user analysis and data-sharing (only viewing). 

Federal Standards

 

Are there emerging federal and state standards that may preclude partnering and funding opportunities if non-standard technologies are deployed.

GE appears to be getting significant market traction, but is far from being a standard yet. 
User interface (UI)

 

Is the visualization client User Interface simple to use and free to download?

The EULA specifies personal use only and government use without express permission is ‘technically’ in violation of the license – this aspect should be clarified with Google prior to purchase.
Functionality

 

Data can be exported in its native format, or displayed only.

Data can NOT be exported in its native format. There is no real geospatial analysis supported by Google Earth currently.

Data integration

 

Does the application easily accommodate disparate data formats and types?

There is a time and personnel cost to convert data to formats usable by Google Earth.  This needs to be built into the estimates regarding implementation costs and schedules.
Security

 

Application can be firewalled, with user and group level data access secured through user authentication?

Data security issues are keeping the National Guard, and possibly others elements of the Department of Defense from using this software.


	Operating System
	System Requirements:
GE Fusion & Server
1. Minimum 2 Intel 3.0 GHz or 2 AMD Opteron 248 CPUs 
2. Minimum 1 GB RAM per core; 2 GB RAM per core recommended 
3. 1 Ethernet Network Interface Controller (Gigabit ethernet recommended) 
4. Storage requirements: 
· 500GB Minimum recommendation 
· Storage needs dependent on amount of data imported into Earth Enterprise. 

	Platform
	     

	Associated Compliance Components

	Product

	List the Product-specific Compliance Component Names
	     

	Configuration Links

	List the Configuration-specific Compliance Component Names
	     

	Component Classification

	Provide the Classification
	 FORMCHECKBOX 
 Emerging
  FORMCHECKBOX 
 Current
  FORMCHECKBOX 
 Twilight
 FORMCHECKBOX 
 Sunset

	
Sunset Date
	     

	Component Sub-Classification

	Sub-Classification
	Date
	Additional Sub-Classification Information

	 FORMCHECKBOX 
  Technology Watch
	     
	     

	 FORMCHECKBOX 
  Variance
	     
	     

	 FORMCHECKBOX 
  Conditional Use
	     
	     

	Rationale for Component Classification

	Document the Rationale for Component Classification
	     

	Migration Strategy

	Document the Migration Strategy
	     

	Impact Position Statement 

	Document the Position Statement on Impact 
	     

	Agencies

	List the Agencies Currently Utilizing this Product
	     

	Current Status

	Provide the Current Status
	 FORMCHECKBOX 
 In Development
  FORMCHECKBOX 
 Under Review
  FORMCHECKBOX 
 Approved
 FORMCHECKBOX 
 Rejected

	Audit Trail

	Creation Date
	     10/31/08
	Date Approved / Rejected
	     

	
Reason for Rejection
	     

	Last Date Reviewed
	     
	Last Date Updated
	     

	
Reason for Update
	     


          Product Component








