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[bookmark: _Toc499546540]Overview
[bookmark: _Toc499546541]Scope
The U.S. Army Geospatial Center (AGC) Ground-Warfighter Data Model (GGDM) Content Specification is an extension to the National System for Geospatial Intelligence (NSG) Entity Catalog (NEC) that identifies specific content of the NEC that is obligatory for ground-warfighters to use with this specification and specifies the data exchange types that shall be used by other ground-warfighters and NSG participants.
The NEC specifies the domain data model for feature-based geospatial intelligence that determines the common semantic content of the NSG despite varying physical realizations across DoD/IC systems (i.e., regardless of whether geospatial features are represented as an image, a multi-dimensional grid of values, or a set of one or more vector shapes). This semantic model includes feature information concepts with their allowed geometric representations and related constraints, attributes with their domain types, associations with their roles, and accompanying metadata.
The AGC GGDM 3.0.1 Content Specification uses domain specific requirements of the ground-warfighter to extend the content to meet the requirements of the ground-warfighter in the theater today.  Further, the AGC GGDM Content Specification is applicable to the collection, storage, manipulation, interchange, and exploitation of geospatial intelligence data. Ground-warfighter participants may utilize the AGC GGDM Content Specification in order to ensure consistent geospatial data semantics, adopt common conditions for geospatial intelligence collection/exchange, support net-centric geospatial services, and achieve geospatial data interoperability.
The AGC GGDM Content Specification allows for multiple physical realizations as constrained by system-specific technologies and requirements.
[bookmark: _Toc499546542]Context
The Army’s Geographic Information Officer (GIO) has directed a transformation of the architecture that supports the NSG for use in the Army. This transformation is intended to move from a systems-centric to a network-based, data-centric architecture. This GGDM Content Specification establishes the methods necessary to support consistent and effective use of the geospatial semantics for data content holdings across the ground-warfighter community. 
The NSG GGDM Content Specification is the culmination of a multi-year coordinated activity among NSG participants to include AGC and the US Army and Marine Corps. The GGDM Content Specification, Versions 1.0 and 2.1 were released in 2009 and 2011.  Service and Ground-Warfighter data customers and co-collectors reviewed and strengthened the specification. The resulting GGDM Content Specification, Version 3.0, conforms to the mandated NEC, Version 7.0, 29 June 2015, and is being actively used in Ground-Warfighter data translation and collection. Future versions will build on the baseline through continuing multi-service configuration management processes. This minor update, Version 3.0.1, adds clarification and editorial changes.
The GGDM Content Specification is NFDD-based, which replaces the topographic component of the legacy NIMA Profile (including US National Extensions) of the DGIWG Feature and Attribute Coding Catalog (FACC).
[bookmark: _Toc499546543]Conformance
Procedures for collecting, specifying, and encoding topographic geospatial information used by the ground-warfighter are to be consistent with this standard. Specific elements of conformance are identified as appropriate. Extensions to the content of the AGC GGDM Content Specification should be coordinated through the Ground-Warfighter Geospatial Intelligence Standards Working Group (GGWG).
[bookmark: _Toc499546544]References
[bookmark: _Ref228095498][bookmark: _Toc499546545]Normative
The documents listed in Table 1 are indispensable to understanding and using this standard. For dated references, only the cited edition or version applies. For undated references, the latest edition or version of the referenced document (including any amendments) applies.
[bookmark: _Ref228057631][bookmark: _Toc301170886]Table 1 – Normative References
	Standard or Specification 

	

	GEOINT Structure Implementation Profile (GSIP) Documentation, Version 7.0, June 2015:
https://nsgreg.nga.mil/doc/view?i=3028   

	GGDM Entity Catalog, Version 3.0, 01 February 2016 (containing worksheets for Global, Regional, Local, Specialized-Urban and Composite):
https://cac.agc.army.mil/products/GGDM/ 

	GGDM Rational Documents, Version 3.0, 01 Feb 2016:
https://cac.agc.army.mil/products/GGDM/ 


[bookmark: _Ref228096207][bookmark: _Toc499546546]Informative
The informative (non-normative) documents listed in Table 1 are useful to understanding and using this standard. For dated references, only the cited edition or version applies.
[bookmark: _Ref228057672][bookmark: _Toc301170887]Table 2 – Informative References
	Standard or Specification 

	

	Web Feature Service (WFS) Implementation Specification, Version 1.1.0 (OGC 04-094):
http://portal.opengeospatial.org/files/?artifact_id=8339 

	Corrigendum for the WFS Implementation Specification, Version 1.1.0 (OGC 06-027r1):
http://portal.opengeospatial.org/files/?artifact_id=14145 

	Web Feature Service (WFS) Interface Standard, Version 2.0 (OGC 09-025r1):
http://portal.opengeospatial.org/files/?artifact_id=39967 

	Extensible Markup Language (XML) 1.1 (Second Edition), 29 September 2006:
http://www.w3.org/TR/2006/REC-xml11-20060816/ 

	OGC® KML (OGC 07-147r2):
https://portal.opengeospatial.org/files/?artifact_id=27810 

	ISO/IEC 19757:2006, Information Technology – Document Schema Definition Language (DSDL) – Part 3: Rule-based validation – Schematron:
	http://standards.iso.org/ittf/PubliclyAvailableStandards/c040833_ISO_IEC_19757-3_2006(E).zip 

	ISO 19109:2005, Geographic information – Rules for application schema

	ISO 19110:2005, Geographic information – Methodology for feature cataloguing

	Esri Shapefile Technical Description (July 1998):
http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf 


[bookmark: _Toc499546547]Terms, Definitions and Acronyms
[bookmark: _Toc499546548]Terms and Definitions
The terms and definitions specific to this standard are given in Table 3. 
[bookmark: _Ref228058182][bookmark: _Toc301170888]Table 3 – Definitions Applicable to this Standard
	Term
	Definition

	Data Content Specification
	A specification of a semantic information (data) model and associated information collection conditions for geospatially-located information.

	Entity
	An information modeling class that may represent either a feature or other geospatially-located information.

	Entity Attribute
	A characteristic of an entity.

	Entity Catalog
	A semantic information (data) model consisting of a structured collection of information (entities, attributes, associations, and ancillary data) whose schema conforms to the conceptual model of a feature catalog as specified in ISO 19110:2005 Annex B.

	Feature 
	An abstraction of real world phenomena.


[bookmark: _Toc499546549]Acronyms

· AGC	Army Geospatial Center
· DFDD	DGIWG Feature Data Dictionary
· DGIWG	Defence Geospatial Information Working Group
· DoD	(U.S.) Department of Defense
· DSDL	Document Schema Definition Language
· EC	Entity Catalog
· EG	Extraction Guide
· FACC	Feature and Attribute Coding Catalog
· GGDM	Ground-Warfighter Geospatial Data Model
· GIO	Geographic Information Officer
· GIS	Geographic Information System
· GWG	Geospatial Intelligence Standards Working Group
· IC	(U.S.) Intelligence Community
· ISO	International Organization for Standardization
· KML	Keyhole Markup Language
· MDR	DoD Metadata Registry
· NAS	NSG Application Schema
· NEC	NSG Entity Catalog
· NFDD	NSG Feature Data Dictionary
· NGA	National Geospatial-Intelligence Agency
· NIMA	National Imagery and Mapping Agency
· NSG	National System for Geospatial Intelligence
· OGC	Open Geospatial Consortium
· RDBMS	Relational Database Management System
· SF	Simple Features (profile)
· URI	Uniform Resource Identifier
· XML	Extensible Markup Language
[bookmark: _Toc499546550]Content Specification
[bookmark: _Toc499546551]Background
The Army Geospatial Center (AGC) Ground-Warfighter Geospatial Data Model (GGDM) will function as the authoritative source for vector data for the Ground-Warfighter. The GGDM will contain content at four data densities, as follows:
· Global contains content typically included in topographic datasets/maps at scales of 1:400,000 and smaller;
· Regional contains content typically included in topographic datasets/maps at scales ranging greater than 1:200,000 up to 1:399,000;
· Local contains content typically included in topographic datasets/maps at scales ranging from 1:24,000 to 1:200,000; and
· Specialized-Urban contains content typically included in topographic datasets/maps at scales larger than 1:24,000.
These four content densities individually profile the single GGDM common data content model. 
The GGDM is the core component of a ground warfighter topographic and related feature maintenance environment that will enable the ground-warfighter to gather, create, integrate, manage, discover, and disseminate information about locations, shapes, and attributes of features and the relationships between them.
The GGDM Content Specification determines both the logical form and data content of the GGDM. The ground- warfighter shall utilize the AGC GGDM Content Specification to ensure consistent geospatial data semantics, adopt common conditions for geospatial data collection/exchange, support net-centric geospatial services, and achieve geospatial data interoperability.
[bookmark: _Toc499546552]Components
The AGC GGDM Content Specification consists of an integrated suite of technical artifacts. Together these:
· Identify specific content of the NSG Entity Catalog (NEC) applicable to ground-warfighter data providers and consumers;
· Specify the conditions under which this geospatial intelligence shall be collected by data providers; and
· Specify physical realizations of geospatial intelligence data content for use in net-centric data exchange with other ground-warfighters and NGA.
The technical artifacts that support these capabilities are Entity Catalogs (Section 5).
The GGDM Content Specification is based on a profile of the NSG Application Schema (NAS) that was extended to include additional ground warfighter content. The GGDM Content Specification is closely aligned with the NSG TDS Content Specification as the TDS provides the majority of the concepts found in the GGDM. In particular, the domain content model of the GGDM Content Specification is a profile (subset) of the NAS and extensions to the NAS have been documented. 
[bookmark: _Ref238541944][bookmark: _Toc499546553]Entity Catalogs
[bookmark: _Ref238537391][bookmark: _Toc499546554]Entity Content Models
[bookmark: _Toc499546555]Introduction
The AGC GGDM Content Specification establishes an extension to the NSG Entity Catalog (NEC) that identifies specific content of the NEC that is obligatory for topographic geospatial intelligence ground-warfighters using this standard.
The NEC specifies the domain data model for feature-based geospatial intelligence that determines the common semantic content of the NSG despite varying physical realizations across DoD/IC systems (i.e., regardless of whether geospatial features are represented as an image, a multi-dimensional grid of values, or a set of one or more vector shapes). This semantic model includes: feature information concepts with their allowed geometric representations and related constraints, attributes with their domain types, associations with their roles, and accompanying metadata.
[bookmark: _Toc499546556]Entity Catalogs
[bookmark: _GoBack]The AGC GGDM Content Specification establishes one entity catalog from which the entire data content model may be reviewed with information provided that allocates entities to the four profiles: Global, Regional, Local, and Specialized-Urban.
1. [bookmark: _Ref238540908]GGDM common data content model:
Ground-Warfighter Data Store Entity Catalog (GGDM EC), Version 3.0, 01 Feb 2016
This entity (data) content model is specified as an individual multi-part Microsoft Excel® Workbook. The model specifications share a common structure .
In support of the entity (data) content model the AGC GGDM Content Specification establishes a local resource that may be used by content models to specify the allowed values of attributes whose domain is a CodeList. This local resource is not authoritative and is provided only as an aid to off-net users. In case of any discrepancies between the contents of this local resource and the online resource that is specified in the EC (all of which are hosted in the DoD Metadata Registry), the online resource specification takes precedence. 
The CodeList resources used within the GGDM are identical to those provided for the Topographic Data Store Entity Catalog (TDS EC), Version 6.0. This local resource is the:
· DoD Metadata Registry (MDR) Codelist Resources for the Topographic Data Store Entity Catalog (TDS EC), Version 6.0
The GGDM common data content model is the union of the content of the four density-specific models (Global, Regional, Local, and Specialized-Urban) but a separate tab is provided allocating the entities to each density-specific profile model. An implementation of the GGDM common content model thus implicitly implements all four density-specific content models and will include content that is “in excess” of the content for each individual density-specific model.
[bookmark: _Ref298553166][bookmark: _Toc499546557][bookmark: _Ref238514135]CodeList Resources
A ‘CodeList’ is a flexible, often dynamic, enumeration that specifies an unambiguous identifier using a consistent representation for each member in a set of domain values (e.g., country codes or units of measure).
A CodeList dictionary specifies the domain members of a single CodeList. It is typically established using an online, net-accessible resource. The National System for Geospatial Intelligence (NSG) Standards Registry provides a net-accessible mechanism to manage and persist CodeList dictionary resources.
The GGDM Entity Catalog includes feature attributes whose allowable domain values are specified by online net-accessible CodeList dictionaries that are hosted in the NSG. These are documented using a Resource URI. When evaluating conformance to the Entity Catalog (EC), the specified online resource must be evaluated in order to determine the one or more attribute domain values that are allowed in addition to those already directly listed (e.g., 'noInformation') in the EC.
In consequence, starting with the release of GGDM v2.1, the GGDM EC specifications are incomplete without the ability to access and evaluate those CodeList dictionaries (and their members) that are specified by Resource URIs.
The following CodeList dictionaries may be utilized in the GGDM 3.0 EC, and are found in the NSG Information Resources (IR) Registry, which corresponds with NAS Version 7.0 https://nsgreg.nga.mil/doc/view?i=81110).  All of these Coded Domains are included in the GGDM 3.0 Entity Catalog in the case of “broken” links:
● ResourceContentOriginator
● Geopolitical Entities, Names, and Codes (GENC) Standard:  https://nsgreg.nga.mil/genc/discovery 
● CellPartitionScheme
● ExtractionSpecification
● GeodeticDatumCode
● NonSpatialSourceType
● ResourceContentOriginator
● SpatialSourceType
● VerticalDatum
● VerticalSourceType
[bookmark: _Toc499546558]Entity Content Model Structure
An entity (data) content model in the GGDM Content Specification consists of one or more tabs listing the Feature Schema. The Feature Schema specifies the set of included Feature Types. A Feature Type models a specific class of real-world and metadata objects. Each combination of Feature Type with an allowed geometric or non-geometric representation is specified separately. A Feature Type may have up to three spatial (geometric) representations, as a: Point, Curve, and/or Surface  or it may have a non-geometric representation such as Table. In addition, each Feature Type may have one or more specific properties. Features are described further in Section 5.3.5. Metadata features are described further in Section 5.3.6. 
Each entity (data) content schema in the GGDM Content Specification documents the following categories of information:
· Entities (features, feature collections and datasets),
· Entity properties (attributes),
· Entity property domains (datatypes), and
· Entity property domain values (listed values).
For each category of schema-associated information there are multiple types of category-specific information specified, including (e.g.) name, definition, description, and one or more denotations for use in encoding. Section 5.3 of this standard specifies each of these types of information.
The entity catalog in the GGDM Content Specification also documents the following additional information:
A. Feature Index: To enable ease-of-access to the feature-specific content of the Feature Schema, an informative feature index (including summary information) is specified. These are described further in Section 5.3.4.
B. Feature Groups Levels: Specifies a set of themes that form the basis for organizing feature types into sets that share a common functional purpose; a given feature type is associated to exactly one Thematic Group.  This information also specifies relations among each of the density-specific content model profiles (Global, Regional, Local, and Specialized-Urban). 
[bookmark: _Ref238514090][bookmark: _Toc499546559]Entity Content Model Specification
[bookmark: _Toc499546560]Introduction
The GGDM entity content model is specified using a multi-part Microsoft Excel® workbook. There are six tabs/sheets. The structure of these tabs/sheets is specified in subsequent subsections of this standard. They are specified in the order of their appearance left-to-right in the tab-set for the workbook.
[bookmark: _Toc499546561]Contents
This tab/sheet specifies the version, date-of-release and includes a table of contents for the Overview tab/sheet. Individual table of content entries are hyperlinked to the corresponding section of the Overview.
[bookmark: _Toc499546562]Overview
This tab/sheet specifies information pertinent to the density-specific data store that is independent of the specific schemas. It is divided into six sections, as follows:
· Overview: Specifies contextual information for the entity content model, including its relationship to external activities, systems, and documents.
· Contents: Specifies the four parts of the Entity Catalog, their purpose, and the structure of each.
· Feature_Index: Specifies the listing of features and the Groups for each.
· Feature_Schema_1 and Feature_Schema_2: Specifies the features and their unique set of attributes.
· Attribute Values: Specifies how entity properties are modeled to include the handling of “null values”, value conditions, value assignment, interval values, and value sets.
[bookmark: _Ref298547917][bookmark: _Toc499546563]Feature Index
This tab/sheet lists each included Feature Type, its allowed geometries or non-geometric type, and which of these feature types and geometries are metadata..
· Feature Name (Column A): Specifies the recommended "root name" for any RDBMS Table implementing this entity type. This root name may be extended by a geometry designation (where "_P", "_C" and "_S" are used to denote Point, Curve, and Surface, respectively) where an RDBMS uses a unique and distinct table for each entity-allowed entity geometry. 
Example: "AERATION_BASIN_S"
· Feature Code (Column B): Specifies the assigned Defence Geospatial Information Working Group (DGIWG) Feature Data Dictionary (DFDD) five-character code ("FCode") for this entity type and where the DFDD code is not available, a DFDD-like code is provided for extended concepts. A code is assigned by the DGIWG for every entity type in either the DFDD or its companion US National Extensions. This five-character denotation may be used in specific technology-limiting implementation environments, although its use is deprecated.
Example: "AB040"
The next five columns specify the spatial representations that may be used with each entity type. At least one spatial representation type is always allowed. Each allowed spatial representation is hyperlinked to the corresponding geometry-presentation in the Feature Schema tab(s)/sheet(s). These cells are blank when a specific geometry type is disallowed. The last columns specify the Alias Name which is used for generating Esri shapefiles and the Metadata Flag.
[bookmark: _Ref298547919][bookmark: _Toc499546564]Feature Schema_1 and Feature Schema_2
These two tab/sheets list the individual feature-modeling entities and their attributes and, as applicable, listed values.
Note: The number of tabs/sheets of this type is determined by the size of the entity catalog; the multi-tab structure is required by the maximum row-count limitation (< 64k) in versions of Microsoft Excel prior to MS Excel 2007. The sequence of the tabs is indicated by the integer suffix-value in the tab name. In the case that all modeling entities may be specified in a single tab/sheet then the integer value is suppressed in the tab/sheet name.
The columns of this tab/sheet are as follows:
· Index (Column A): Specifies a unique index value in the individual tab/sheet. It is provided for line-reference purposes only and has no other significance. This value is not unique across all tabs/sheets in the workbook.
· Feature Name (Column B): Specifies the two principal designations for the geometry-specific entity type:
A. The name of the table used to model the entity, composed from the entity type Table Root Name (in all capitals with spaces replaced by underscores) appended with a geometry designation (where "_P", "_C" and "_S" are used to denote 'Point', 'Curve', and 'Surface', respectively) and a non-geometric designation such as “_T” used to denote ‘Table’. 
B. The NFDD five-character code ("FCode") for the entity type that this table represents, independent of its assigned geometry, presented in parentheses.
Example: "AERATION_BASIN_S (AB040)"
The line presenting an entity type appears in a light green fill and begins an outlined block of rows documenting the attributes and listed values of that geometry-specific entity.
· Attribute Code (Column C): Specifies the coded-name of a field as a combination of capital letters, numerals, and underscores; this will not exceed 10 characters in length. In general a logical attribute value is stored in a single field, however there are exceptions in the case of list attributes (generally three repetitions of a single-valued field) and interval-valued attributes.
Examples: "DSP", "HGT_AHO", "PPO2", and "SGCL"
Note: In some cases logical attributes may be "paired" in order to distinguish a first occurrence from a second occurrence, e.g., information specific to each of the two sides of a feature such as a watercourse. In such cases the coded-names are distinguished by the suffixes of "A" and "B".
Example: "ZI020_FI2A" and "ZI020_FI2B"
In the case that the row represents an attribute listed domain value, then this field name is followed by a semicolon (':') and then the integer or alphanumeric code assigned to the domain value. This information is presented in grey-font.
Examples: "DSP:-999999", "ZI024_SCC:11", "LMC:1001", "ZI004_RCG:noInformation", and "ZSAX_RS0:<value>"

· Attribute or Enumerant Name (Column D): Specifies the human-readable name (potentially including partial path information from the NAS/NEC) of the attribute or domain value that this field represents.
Note: In some cases logical attributes may be "paired" in order to distinguish a first occurrence from a second occurrence, e.g., information specific to each of the two sides of a feature such as an administrative boundary. In such cases the human-readable names are distinguished by the suffixes of, e.g., "(first side)" and "(second side)", or "(first bank)" and "(second bank)".
Example: "Waterbody Bank (1) : Bank Orientation (first bank)" and "Waterbody Bank (2) : Bank Orientation (second bank)"
In the case that the row represents an attribute listed domain value, then this information is presented in teal-font and the assigned code (either an integer value or an alpha-numeric string) is presented first followed by an equal sign (‘=‘) followed by the human-readable name.
Examples: "-999999 = No Information", "486 = Signalling", "1001 = True", and "other = Other"
· Datatype (Column E): Specifies the name of the datatype of the attribute-field.
Examples: "CodeList”, “Enumeration", "Real",  "String", etc.
· Length (Column F): Specifies the maximum character-length for string-based datatypes. If the datatype is not string-based then this cell will be blank.
Note that in the case of lexical strings the typical storage space will be two bytes for each character.
Examples: "4", "10", and "unlimited"
· Measure (Column G): Specifies the unit of measure for numeric datatypes. If the datatype is not numeric-based or the nature of the value is not measure-based then this cell will be blank.
Examples: "Arc Degree", "Metre", "Unitless", etc.
· Definition (Column H): Specifies the definition of the entity, attribute or listed domain value. A definition is a precise statement of the nature, properties, scope, or essential qualities of the item. When a description is available, it is included in the definition field following the “[Description]” indicator. A description is a statement of the nature, properties, scope, or non-essential qualities of the item that are not specified by the definition.
· Lineage (Column I): Describes any available information regarding the lineage summary of the entity, attribute or listed domain value.
If no lineage has been specified then this cell will be blank.
· Lineage Details (Column J): Describes any available information on the details regarding the lineage of the entity, attribute or listed domain value.
If no lineage details have been specified,  this cell will be blank.
Note: Columns F-J are not "word-wrapped" and thus their contents may appear to be truncated and/or overlap. While this results in a vertically-compact initial presentation of the attributes and listed domain values comprising the representation of a modeling entity it can be confusing. Selecting these columns and enabling "word-wrap" will allow easier inspection of definitions, descriptions, and notes for all items.
· Data Model Identifier (Column K): Specifies the identifier used in the logical data model for this entity, attribute or listed domain value. 
[bookmark: _Toc499546565][bookmark: _Ref298547922]Metadata 
At least one Dataset Resource metadata instance is expected per 1° x 1° geospatial cell.
Every feature instance may be a member of the Metadata collection:
ENTITY METADATA COLLECTION -- collects instances of one or more modeling entities that share a common source and processing step as the basis for their spatial component(s). In a 2-dimensional representation the spatial components are expressed as the horizontal coordinate values of the entity geometry. In a 3-dimensional representation the vertical coordinate values may be determined using a separate source and process (for example: stereoscopic imagery), in which case the 'vertical source' attributes may be additionally used for greater specificity.
[bookmark: _Toc499546566][bookmark: _Ref238541948]Feature Index
This tab/sheet documents a set of themes that form the basis for organizing feature types into sets that share a common functional purpose in a topographic data store; a given feature type is associated to exactly one Thematic Group.

[bookmark: _Ref238541952][bookmark: _Toc499546567]Encodings
[bookmark: _Toc499546568]Encoding Technologies
The AGC GGDM common data content model (and its profiles) is a logical specification. Data collected in accordance with this content model may be held in a variety of physical formats. The AGC GGDM Content Specification allows for multiple physical realizations of topographic data storage based on the nature(s) of system-specific technologies and requirements.
In order to support the unambiguous exchange of topographic data content between physical implementations it is necessary to specify digital data exchange formats.
· In some cases such formats may be "native" to an implementation.
· In most cases such formats will be "neutral" with respect to many implementations. Each implementation will thus be required to be able to import and/or export data with respect to the specified exchange format.
The AGC GGDM physical formats may be used for digital topographic data exchange. These data formats are based on widely recognized and adopted technologies:
· Esri File Geodatabases® format, a capability for file-based exchange supported by many Geographic Information System (GIS) commercial applications;
· SQLite, a mobile, handheld capability supported by the Open Geospatial Consortium (OGC) and many commercial vendors (both in the GIS community and elsewhere); and
· Keyhole Markup Language (KML), a visualization-oriented XML-based web-centric capability specified by the Open Geospatial Consortium (OGC) and supported by many commercial vendors (both in the GIS community and elsewhere).
The following sections of this standard specify how GGDM data content shall be formatted using each of these three physical implementation technologies in order to achieve unambiguous and lossless digital topographic geospatial intelligence data exchange encoding for use in net-centric data exchange with other NSG participants.
[bookmark: _Toc499546569]Esri File Geodatabase Format
The Esri File geodatabase format is a popular geospatial vector data format for Geographic Information Systems (GIS) software. The ESRI File Geodatabase is the common data storage and management framework for ArcGIS (an integrated collection of GIS software products that provides a platform for spatial analysis, data management, and mapping). The ESRI Geodatabase combines "geo" (spatial data) with "database" (data repository) to create a central data repository for spatial data storage and management. 
In order to support consistent implementation practices in the context of ESRI Geodatabase technology it is valuable to define a reference implementation to serve as a common point of reference for mission- and application-specific implementations. File geodatabases have the following characteristics:
· A File Geodatabase stores non-topological geometry and attribute information for the spatial features in feature datasets, feature classes, and features. The geometry for a feature is stored as a shape comprising a set of vector coordinates.
· Because File Geodatabases do not have the processing overhead of a topological data structure, they typically support faster drawing speed and edit ability. They handle multiple features that overlap or are noncontiguous and require minimal disk space.
· File Geodatabases can support point, line, and area features. Area features are represented as closed loop, double-digitized polygons. Attributes are stored with the geometries. 
 
[bookmark: _Toc499546570]SQLite
[bookmark: _Toc499546571]Background
SQLite is the Army’s mobile, handheld geospatial database solution.  
It utilizes Simple Features SQL (SF-SQL) which defines a restricted but useful subset of SQL to lower the “implementation bar” of time and resources required for an organization to commit for developing software that supports SQLite. It is anticipated that by lowering the effort required to manipulate encoded feature data, organizations will be able to invest more resources to take greater advantage of the rich functionality of SQLite.
The SF-SQL profile does not reduce the need for distinct communities of users to develop application schemas (data models) for information sharing. However, to the extent that such application schemas fit within the scope of SF-SQL capabilities, the use of SF-SQL facilitates the ability to use WFS and WMS for interoperable feature data exchange with much less software development investment.
[bookmark: _Toc499546572]OGC® KML
KML (formerly Keyhole Markup Language) is an XML grammar focused on geographic visualization, including annotation of maps and images. Geographic visualization includes not only the presentation of graphical data on the globe, but also the control of the user's navigation in the sense of where to go and where to look.
The uses of KML are generally complementary to those for WFS. The elements include: point, line string, linear ring, and polygon.
The KML Version 2.2 <ExtendedData> element supports the addition of custom data to a KML Feature by declaring new typed fields using the <Schema> element and then instancing them using the <SchemaData> element in a KML instance document. Types may be defined through reference to an external schema.
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