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Acronyms

This document and associated release materials may make use of several acronyms. We provide them for reference. 

DCS
Data Content Specification

DGIWG
Defense Geospatial Information Working Group

EC
Entity Catalog
EG
Extraction Guidelines
GGDM
Ground-warfighter Geospatial Data Model
NAS

NSG Application Schema


NEC
NSG Entity Catalog
NFDD
NSG Feature Data Dictionary

NGA
National Geospatial-Intelligence Agency

NSG
National System for Geospatial Intelligence

TDS
Topographic Data Store

TGD
Theater Geospatial Database

UML
Unified Modeling Language
1. Consistency Guidelines
The Ground-warfighter Geospatial Data Model (GGDM) derives consistency guidelines from both stated and unstated goals for NSG Topographic Data Store (NSG TDS). Additional consistency guidelines are derived by evaluating the GGDM physical implementation against the physical implementation of TDS where the goal is to achieve data synchronization. The GGDM contains many extensions to TDS and the desire is to implement these extensions in a manner consistent with the TDS. 
The GGDM is an evolving data model in which feedback and comment suggestions are welcome. In some cases, past comment suggestions and the resolutions of those comments result in additional sections in this document that may appear to have nothing to do with the current GGDM. These are retained as important lessons-learned and serve as guidelines for future comment resolution.
This document provides explanations of the consistency decisions which guide the development of the GGDM.

2. Introduction

The GGDM is developed based on consistency rules and organizational elements derived from TDS specifications and implementations. Most of these consistency guidelines are not published by NGA. Consistency and organizational guidelines are also identified and documented based on the evaluation of processes used in the development of the GGDM.  
The consistency and organizational guidelines provide the following benefits to the GGDM:
· Ensure consistent practices in GGDM development 
· Provide rationale for adjudication decisions

· Provide information to GGDM stakeholders regarding common practices

3. Referenced Documents

Additional information on the GGDM and the TDS is found in the following documents:
· Topographic Data Store Entity Catalog (TDS EC) Versions 4.0, 5.0, 6.0, National Geospatial-Intelligence Agency.

· Global Topographic Data Store Extraction Guide (GTDS EG) Version 4.0, National Geospatial-Intelligence Agency.

· Regional Topographic Data Store Extraction Guide (RTDS EG) Version 4.0, National Geospatial-Intelligence Agency.

· Local Topographic Data Store Extraction Guide (LTDS EG) Version 4.0, National Geospatial-Intelligence Agency.

· Specialized-Urban Topographic Data Store Extraction Guide (S-UTDS EG) Version 4.0, National Geospatial-Intelligence Agency.

4. User Specific Extensions

Users of the GGDM are encouraged to extend the GGDM to meet their unique needs. Many of the guidelines listed here preclude specific types of content in the GGDM, but such content may be included in user extensions to the GGDM in support of a specific application.

5. Consistency Guidelines

Basic Encyclopedia Number

BEN Basic Encyclopedia (BE) Number is now included in the GGDM because it is also found in the TDS. However, in the TDS, this attribute appears on a selected set of features. Apparently the subset list of features included only those having a potential objective for attack. The GGDM Configuration Control Board decided that rather than attempt to maintain or extend a specific set of selected features to which BEN is thought to be applicable, it would instead be applied to all geometric features (everything but metadata) in the GGDM because everything in the data model is potentially significant as an objective for attack.
Miscellaneous Features

Miscellaneous features are not included in the GGDM or the NSG TDS and when change requests are received requesting Miscellaneous Features they will be rejected. While it is true that many data sets currently make use of Miscellaneous Features, these are to be either: a) mapped to specific GGDM destinations; b) discarded; or c) retained as “user specific extensions”. The GGDM contains clear, well-defined features with well-defined attribute vectors. 
The users of GGDM still ask for features such as Miscellaneous Air Obstruction for aeronautical obstructions. Note that all aeronautical obstructions are specific “things” such as towers, buildings, or bridges, and as such they are captured as specific features. Each feature that might be an aeronautical obstruction includes the Vertical Obstruction Identifier (VOI) attribute. This means that anything that might be an aeronautical obstruction can be found by searching for features having the VOI attribute.
Collection Features  
Collection features are strongly discouraged unless specific requirements exist for them. These are features where a single feature instance represents multiple instances of a feature. Collection features are in the TDS in limited cases – and are only there due to specific SME requirements. The GGDM team receives requests for these collection features from time to time. Sometimes requests have been made to include the Collection and Feature Count attributes found in the NFDD and supported in the NAS. 
There are serious issues with simply adding the Collection and Feature Count attributes to existing features in order to implement these collection features because of other consistency rules – every feature regardless of geometry must have the same attribute vector. If attributes are placed on geometries where they make no sense, then the implementation is incorrect.

The GGDM 2.2 includes specific collection features, termed “Areas of Numerous” and the implementation of these features continues to be somewhat controversial. First, the GGDM specifies completely new features for collections and they must be Area / Surface geometry. While the features are based on currently existing content, the GGDM does not use the same feature code as the singular variety. The GGDM also places collection features into separate groups. All collection features are currently extensions (to TDS) in the GGDM meaning they are not in TDS. 
The controversy associated with the collection features continues to be specification of succinct and correct attribute vectors for these features efforts to ensure the attribute definition makes sense in the context of multiple features.

Feature Capture

The TDS Extraction Guidelines
 (EG) should be reviewed prior to collection of GGDM content.  The EG documents contain important criteria and guidelines for data collection that apply to the TDS and the GGDM.

Attribute Applicability
Each attribute of a feature applies directly to that specific feature type.  This is a complex consistency guideline that impacts mappings and suggested GGDM content. An attribute needs to be applicable to that feature and not some nearby feature, or some unspecified assumed feature. This guideline is illustrated with examples of Transportation and Facility Features.

Transportation Features

Transportation features include features that transport goods, humans, or commodities such as water. For example, Canal is a transportation feature because it supports transportation of goods, humans and water; and Aqueduct is a transportation feature because it supports movement of water.

Features such as roads will “go over” bridges and “through” tunnels, retaining road attribution on the road and not on associated features (bridges or tunnels). In legacy products, Road attributes might be found on bridges or tunnels as well as on the Road. This is not allowed in the GGDM, and the Road attributes applied to related features in legacy products must be only applied to the Road in the GGDM.

Facility Features
Facility features provide for the capture of facility attribution and it is important to include facilities geospatially where facility attribution is needed. A facility is a generalized feature and it may represent anything from multiple buildings to an improved area, including power lines or a concrete pad.  The NFDD definition of Facility is: “An area that has been developed to perform a specific principal function, consisting of one or more vertical constructions (for example: structures or buildings), horizontal constructions (for example: pavements, roads, rail tracks, or bridges), and/or supporting utilities (for example: power lines, water supply, or sewerage), plus the underlying land.” 

In the GGDM, a Facility attribute must be on the Facility feature rather than the related component feature.  

Computed or Derived Attributes

Attributes that can be computed or derived from another attribute or attributes in the model are strongly discouraged to avoid integrity errors. This kind of information may be included as an extension within a user’s system but should not be held within the GGDM. For example, legacy attributes of multiple measurements of Area (Area Coverage Attribute Hectares, Area With Greater Than 1 Meter Squared Resolution, Area Coverage Attribute) are not required, and only one Area attribute should be present on any feature within the GGDM. 

An exception to this guideline is when there is no method to correctly derive one attribute from the other in all real-world conditions; or when multiple attributes are absolutely required that are the same except for units.  For example, a road sign may require a speed limit in Miles per Hour (MPH) and a speed limit in Kilometers per Hour (KPH) and since both values are required on the sign and both values have different units, there are two separate attributes provided. Hence, the NFDD supports the attributes: Speed Limit (MPH) and Speed Limit (KPH).  

Attribute requests that indicate the need for an attribute that has multiple values with different units for those values should be evaluated to determine whether multiple attributes are actually required. An attribute can take on only one data type and unit definition; the GGDM contains the most accurate and highest resolution option.
Multiple Cardinality of Attributes

The GGDM supports attributes that have cardinality greater than one. In these cases, more than one attribute instance can be specified. This is particularly useful for attributes specifying feature function or product. It should be noted however, that all of the attribute values are the same data type and units. Ordinal value 1 cannot be specified as meters per second while ordinal value 2 is specified as feet per second. One unit specification is defined per logical attribute.

The naming scheme applied for multiple cardinality attributes is not consistent across the TDS even though it seems to be at first glance. The GGDM has had to compensate for these inconsistencies. In the Logical GGDM, an attribute is specified as having a cardinality upper bound, data type, and units. The attribute code is set to the base attribute code plus the ordinal indicators: “” for the first value, “2” for the second value, “3” for the third value and so on. The attribute name is set to the base attribute name plus the ordinal indicators: “” for the first value, “[2]” for the second value, “[3]” for the third value and so on.  For example, the logical MCC Structural Material Type having upper cardinality value of 3 has a physical specification of:

MCC
Structural Material Type

MCC2
Structural Material Type [2]
MCC3
Structural Material Type [3]

The known inconsistency from the TDS is the following RTN_ROI Route Designation (route designation type) attribute having the upper cardinality value of 3. For this attribute, the physical specification is:

RTN_ROI
Route Designation (route designation type)

RTN_ROI2
Route Designation [2] (route designation type)

RTN_ROI3
Route Designation [3] (route designation type)
The GGDM does increase the upper cardinality of some attributes in the model. Currently this extension applies only to:

ZI005_FNA Geographic Name Information : Full Name

ZI005_NFN Geographic Name Information : Name Identifier

BC034_MRT Maritime Radiobeacon : Maritime Radiobeacon Type

Within the GGDM 2.2 implementation, a naming issue related to cardinality has also appeared causing some attribute names (aliases) in the GGDM 2.2 to be different than the names specified in the TDS DCS. Sometimes the TDS used the numeric suffix for attributes having cardinality greater than one: [2], [3]; and at other times the TDS used names such as “first”, “second”, “third”. In a physical implementation in which features are grouped, the common list of unique attributes had conflicts with these two different naming schemes. The GGDM used the numeric suffix. Specific attribute alias changes in the GGDM:
	TDS DCS Property Name / Attribute Alias
	GGDM 2.2 Property Name / Attribute Alias

	(Location Country) Designation : GENC Short URN-based Identifier (first)
	(Location Country) Designation : GENC Short URN-based Identifier

	(Location Country) Designation : GENC Short URN-based Identifier (second)
	(Location Country) Designation : GENC Short URN-based Identifier [2]

	(Location Country) Designation : GENC Short URN-based Identifier (third)
	(Location Country) Designation : GENC Short URN-based Identifier [3]

	(Location Country) Designation : GENC Short URN-based Identifier (fourth)
	(Location Country) Designation : GENC Short URN-based Identifier [4]

	Geographic Name Information : Full Name (second)
	Geographic Name Information : Full Name [2]

	Geographic Name Information : Full Name (third)
	Geographic Name Information : Full Name [3]

	Geographic Name Information : Name Identifier (second)
	Geographic Name Information : Name Identifier [2]

	Geographic Name Information : Name Identifier (third)
	Geographic Name Information : Name Identifier [3]


Definition Consistency between Attributes and Features
The GGDM contains definitions for all concepts used in the model. There are feature definitions, attribute definitions and enumerant definitions, and even feature group definitions. The application of attributes inconsistent with definition of the feature to which they are applied is strongly discouraged. If the concept definitions do not meet the requirements then a change suggestion should be submitted to change the definition. Alternatively, a new concept can be created to meet the requirement.  For example, Underground Bunker feature cannot have the attribute Vertical Relative Location = Above Surface because the attribute value is inconsistent with the feature definition (Underground Bunker: A reinforced underground shelter). 
Enumerants “Other” and “Not Applicable”
In the GGDM, the enumerated value “Other” is specified only when the other enumerated values do not make up the universe of possible values. This means that inclusion of the enumerated value “Other” is not done by default and consideration to the other enumerated values must be performed before including the value “Other”.  For example, if the attribute Hydrologic Persistence had the allowable values Perennial, Intermittent, Ephemeral and Dry, the value of “Other” would not be allowed.
The enumerated value “Not Applicable” is included only when other attribute content may make the current attribute not applicable to the current feature instance.
Limit Modeling Choices

The GGDM attempts to not allow for multiple choices in modeling the same semantic using different syntactic methods. For example: When defining Qanat Shaft information, use of the Qanat Shaft feature would be the most appropriate syntactic method. Using Aqueduct, with Aqueduct Type = Qanat Shaft, would be a poor syntactic choice.

Not all features are found in the model as “feature concepts”. Sometimes a more generalized feature is defined and an attribute is used to identify the specific feature. Look for features at both levels: 1) define a feature explicitly for the concept; 2) define a generalized feature and use an attribute to constrain the feature to a particular type. The TDS Shoreline Construction feature is a good example of type 2; the Shoreline Construction Feature has a Shoreline Construction Type attribute which has values of: Pier, Wharf, Quay, Mole, Seawall, etc. 
Limit Cardinality to 1 for Defining Attributes

In the GGDM, attributes that describe the type of a feature, such as Aqueduct Type or Shoreline Construction Type, have an attribute cardinality of 1. Cardinality can be greater than one when describing function or information such as product, but not when the attribute is used to further define the core feature. Essentially these defining or “type” attributes are used to constrain a feature to a particular type of feature. 

No Named Feature Identifier, NFI 

Some core components used to form the GGDM make use of both the Named Feature Identifier (NFI) and Name Identifier (NFN) attributes. TDS makes use of only NFN and not NFI. The NFN attribute allows for access to the Geonames (GNDB) full record. The NFI is the identifier of the feature-surrogate in the GNDB and the NFI provides access to metadata about the name.

Since the TDS is not concerned with the feature-surrogates, and is more concerned with the names on real features, the TDS has suggested that only NFN be used. The GGDM follows the same approach as TDS.

The NFI attribute is present on features that may have geonames and can be ‘named’, e.g., Aqueduct, Astronomical Observatory, Glacier. This attribute is not placed on every geometric feature, e.g., Fence, Dragon's Teeth, and Pack Ice.  
Limited Country Code 

Prior to GGDM 2.2 there were no Country Code attributes on every feature for these reasons:

The ISO 3166-1 Country Code (IC2) attribute is in TDS (and likewise in GGDM) on only one feature, the DATASET_S metadata feature. Using geospatial tools, one can select a boundary and intersect that boundary with all other geospatial features to get all content within a boundary. 

Requests for Country Code on all features have been discussed and rejected. The GGDM (like the TDS) will not be putting Country Code on all features in the model.
As of GGDM 2.2, the Country Code is on every feature (however it is a GENC code not ISO 3166-1). The TDS was changed to include country code on every feature and therefore the GGDM must change as well. 

Full Name (FNA) Cardinality

The attribute Full Name (FNA) is defined as: “A complete name that is used to designate the entity as that designation would normally be written by the originating culture on a map or chart”. In the GGDM, up to three attributes are used: Full Name (FNA), Name Identifier (NFN), and Geographic Name Type (GNT). GNT is the type of name and includes domain values, such as: Conventional, Native Original, Historical Transliterated, and Provisional.  In the TDS, the GNT attribute is not present on every feature that has FNA. However, GGDM stakeholders for Water Resource Database (WRDB) component indicated that when FNA is present, the GNT attribute is required. In these cases the cardinality of the attributes FNA and GNT must be identical.

Interval Attributes

The NAS defines many attributes as having data type of Real Interval. In contrast, similar attributes in the TDS are not Real Interval, but are a single valued Real value. Real Interval attributes are more complex (3 values as compared to 1), and in many cases data collectors are far more comfortable with collection of single valued information. This item is included here because 
a) it is a known “inconsistency” between NAS and TDS and 
b) data type validation tests may need to take this inconsistency into account
c) this illustrates that incoming changes and additions to GGDM need to carefully account for Real vs. Real Interval data types
Navigation Landmark Attribute

The Navigation Landmark (LMC) attribute is found on many features in the TDS and in the GGDM. This attribute serves multiple purposes.  Its primary purpose is to identify a landmark useful to navigation.  However, it is also applied to features that do not have point geometries where it is set to signify a point-like feature. For these features, the Navigation Landmark attribute is set to true, no point geometry is made available, and the feature geometry is set to either 1) Curve with a length of 0, or 2) Surface with an area of 0.
Vertical Obstruction Identifier 

The NAS does not contain the Vertical Obstruction Identifier (VOI) attribute but it is found on features in the TDS and likewise in the GGDM. The use of VOI appears to signify the feature may be a vertical obstruction important to aeronautical operations. One purpose of this attribute is to allow the operator to query the database for anything with the VOI attribute to find all vertical obstructions. This attribute also is important because it obviates the need for a general Aeronautical Obstruction feature. In the GGDM, all potential aeronautical obstructions have been flagged with VOI.
Specified Domain Values(s) (OTH)

In the GGDM, the attribute Specified Domain Values(s) (OTH) is required on a feature whenever there are one or more enumerated attributes present with the allowed domain value of “Other”.  This requirement is inherited from the TDS. 
Attributes On All Features - Except Metadata 

There is a set of attributes that are present on every geometric feature in the TDS model, with the exception of metadata features. These attributes are:

	Field
	Property Name / Attribute name
	Source

	ZI020_GE4
	(Location Country) Designation : GENC Short URN-based Identifier
	TDS

	BEN
	Basic Encyclopedia (BE) Number
	TDS and GGDM Extension

	FURL
	External Links
	GGDM Extension

	F_CODE
	Feature Code
	Physical DB Requirement

	ZI026_CTUC
	Feature Metadata : Cartographic Usability Range <interval closure>
	TDS

	ZI026_CTUL
	Feature Metadata : Cartographic Usability Range <lower value>
	TDS

	ZI026_CTUU
	Feature Metadata : Cartographic Usability Range <upper value>
	TDS

	ZI004_RCG
	Feature Metadata : Process Step Information : Resource Content Originator
	TDS

	FUFI
	Feature Unique Identifier
	GGDM Extension

	ZI006_MEM
	Note : Memorandum
	TDS

	ZSAX_RS0
	Restriction Information : Security Attributes Group <resource classification>
	TDS

	ZSAX_RX0
	Restriction Information : Security Attributes Group <resource dissemination controls>
	TDS

	ZSAX_RX3
	Restriction Information : Security Attributes Group <resource non-intelligence community markings>
	TDS

	ZSAX_RX4
	Restriction Information : Security Attributes Group <resource owner-producer>
	TDS

	ZI002_UFI
	Restriction Information : Unique Entity Identifier
	TDS

	OTH
	Specified Domain Value(s)
	TDS

	UFI
	Unique Entity Identifier
	TDS


What are the codes starting with “Z”?
Some attributes in the GGDM have a prefix. For example, the attribute code ZI006_MEM, has the prefix “ZI006”.  This prefix - usually the value preceding the “_” in the code, and the value preceding the “:” in the attribute alias name is an indication of an entity relationship, or a complex attribute defined in the NAS. This information is carried along through NAS transformation processes and it is found in the TDS in these prefix values. The meaning is not always apparent because there are complicated cases where there is no “_” at all and sometimes only a single letter is used to indicate this type of relationship. Additionally, in the attribute alias name, the structure of these names including “:”, “)”, “(“ and phrases such as “first bank” are not applied in a consistent manner across the TDS. Also, sometimes the related feature or attribute name has been shortened and no longer matches the related feature or attribute.
Regardless, when an attribute code contains “_” and/or when an attribute alias contains “:” it is a good bet that there is an entity relationship that is being expressed via a complicated code and name.

Examples of the prefix values that start with “Z” include: 

· ZI006_MEM Note : Memorandum. The ZI006 is the NFDD code for “Note”. The “Note” entity is therefore associated with the current entity, and the “Memorandum” from the “Note” entity is included in the current feature by association.

· ZI002_CCN Restriction Information : Commercial Copyright Notice. ZI002 is the NFDD code for the entity “Restriction Information”. There is a NAS entity, ZI002 Restriction Information. The attribute ZI002_CCN then is coming from an association with the Restriction Information entity.

Example of more complex prefix value:

· BPWSAU Inland Waterbody Bank (1) : Predominant Waterbody Bank Slope (first bank) (upper value). Here the prefix value is simply “B”. “B” appears to be shorthand for “BH141” which is the NFDD code for “Inland Waterbody Bank”. As with the “Z” prefix, this is also representing a relationship to another entity, although this time the related entity is Inland Waterbody Bank and there are two of them, one for each bank. Hence the presence of “(1)” and “(first bank)” in the attribute name, and the presence of the “A” in the code. 

These complex codes and names are the result of NGA NAS translation processes to form the TDS. The GGDM has them because it must include all of the TDS content.

Attributes on everything but Dataset

In the GGDM, the attribute Unique Entity Identifier (UFI) is required on all geometric features except Dataset (inherited from TDS).

Dataset also has a unique identifier, but it is called URI instead.
Feature Code (F_CODE)

In the GGDM, the attribute Feature Code (F_CODE) is present on every feature in an Esri physical implementation. This is not a TDS DCS requirement though it is seen in Esri implementations of TDS.
 Attribute Propagation

One of the rules documented in the TDS specification states that the attribute vector is identical for features that share the same feature code. This means the attribute vector is the same for a Point Bridge feature and a Line/Curve Bridge feature. Many of the GGDM additions involve adding a feature with a few attributes, when TDS might have the same feature code with different geometry and perhaps a different attribute vector. In order to conform to the TDS rules, the attribute vectors must be the same across all geometric types of the feature. A union of all of the attributes for all geometries of a single feature code is generated and all of the features have the same attribute vector. This requirement also applies to the attribute domain values.

Data Types
The data types described in the TDS map to an alternative set of data types within the GGDM Logical Model and these subsequently map to physical data types:
	NEC Value Primitive
	TDS EC
	GGDM Logical
	GGDM Physical
	Comments

	Boolean
	Enumeration
	Boolean / Enumeration
	Enumerated Domain Value with Numeric Selector
	Match expected TDS implementations, match TDS EC.

	CodeList
	CodeList
	StructuredText
	String
	If the CodeList specified is a multi-valued string, then it has to be a string in the physical model.

	CodeList
	Local specification
	CodeList
	Enumerated Domain Value with Text Selector
	Code list values are looked up from the http reference.

	Enumeration
	Enumeration
	Enumeration
	Enumerated Domain Value with Numeric Selector
	

	Number
	Double
	Real
	Double
	

	Number
	LongInteger
	Integer
	Long
	

	String
	LexicalText
	String
	String
	

	String
	NonlexicalText
	String
	String
	

	String
	*StructText
	CodeList
	Enumerated Domain Value with Text Selector
	Some structured text elements from TDS may be represented physically as code lists and they have only one selected value.

	String
	*StructText
	StructuredText
	String
	

	 
	 
	Constrained_String
	String
	Used only for feature codes.

	Unspecified
	varies
	varies
	varies
	


Attribute Default Values

In the GGDM, every attribute in the logical model has a default value set. Most often, the default value is “No Information”. Since the translations of “No Information” to representative physical values are not defined in the TDS EC, the GGDM has applied the following rules:

· Remove any null default values

· Set the default value for the Resource Classification RS0 attribute to “U” for Unclassified. 
· Set default values for all feature code attributes to the feature code

· Set default values for numerical attributes to -999999 or -999999.0 if they are Real
· Set default values for string attributes to “No Information”. 
· Set the default values for structured text attributes (except the above specified RS0 Resource Classification) to “noInformation”. This is done because they are often comma or space delimited value lists.
· Set default values for Boolean attributes to the numeric identifier -999999 representing the domain value “No Information”

· Set default value for interval attributes to [-999999, -999999]. This translates to: -999999 for the upper and lower bound; and the numeric identifier 5 representing the domain value “Closed Interval”.
· Set the default value for Code List attributes to “noInformation”

· Allow for the special default values set on Crop Species

Relationships
The GGDM logical model uses relationships to specify the configuration level and feature group
 for every geometric feature.  The GGDM is generated into four physical configurations: global, regional, local, and specialized. Relationships are also specified between features and metadata features. Every geometric feature has:

· Assignments to one or more configuration levels and one feature group. These relationships are used within the GGDM physical database generation processes to allocate features to configuration levels and to assign features to groups (feature classes).
· Well defined relationships with metadata features. These relationships match the Entity Catalog specification and are used to generate relationships in the physical database.
Numeric Identifier per Feature in a Feature Group

In addition to configuration levels, each feature is assigned a numeric “subtype” identifier unique within the feature group. For successful physical database synchronization, the subtype identifiers must be identical in all physical implementations. Starting with TDS 4.0, the TDS DCS EC includes these identifier numbers (for all but the metadata features). GGDM extensions to make use of the NAS item Identifier_PK when available, and if no NAS identifier is available, the extension is identified with a positive number less than 1,000 is defined internally to the GGDM to indicate the extension is specific to the GGDM. This procedure allows for future changes to the TDS in which additional NAS content might be included in the TDS. It also provides for potential interoperability with other NGA data stores based on the NAS.
Extended GGDM content is placed into feature groups that are not found in the TDS.  Extended feature groups are identified with the “Ext” suffix on the name of each extended feature group. 

� TDS Extraction Guidelines are by configuration level:  Global, Regional, Local, and Specialized-Urban.


� A feature group is a non-instantiable feature in the logical model that becomes a feature class in the physical model for ArcGIS.





