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TEMPORARY NOTE TO ASWG AND OTHER EARLY REVIEWERS 

Green text indicates a proposal that requires ASWG consensus. If you have question or comment, please add it at that point in the text. Also, please add a note here that you concur (or don't concur) generally where no comment is posted. 

Proposals are found in X.1; in each section of X.2; and in X.4.1, X.4.3, X.4.3.3, X.4.5. 
To do list for Appendix X: 

1. All: review green text: do you concur? 

2. Question for Sara and Carl on Govt Unit Boundary Std (X.2.6 below) 

3. (See X.5.7.1) ASWG: Add text on creating UML from XSD (here and in Introduction) 

4. (See X.5.7.8.1) ASWG, Define a top-level class "Address" as a general feature type documented by the address standard. 

5. Add text here and in intro that the standard does not and need not specify how an address is represented. 

6. Get correct reference to metadata standard 

7. FORMAT NOTES: Need to add Figures 1, 2, 3; and reformat Table 1. 

-- EdWells - 18 Jan 2009 



X.1 Introduction 

X.1.1. Purpose and Structure. 

This appendix assesses the compatibility of the address standard with the FGDC's Geographic Information Framework Data Content Standard (hereinafter called the "framework standard"), and it proposes principles and data elements for relating the address standard to the cadastral and transportation parts of the framework standard. This appendix is presented in four sections: 

1. X.1 states why and how the assessment was done, and summarizes the results. 

2. X.2 provides a brief statement of the scope of each part of the framework standard, whether the address standard is consistent with that part, and how the evaluation should be independently confirmed. 

3. X.3 examines in detail how the address standard should be related to the framework standard Transportation Part. 

4. X.4 shows in detail whether and to what extent the address standard meets the conformance tests set forth in Part Zero (Base Part) of the framework standard. 

X.1.2. The Framework Standard and the Address Standard. 

The framework standard “provides interrelated thematic standards in seven data areas: cadastral, digital orthoimagery, elevation, geodetic control, governmental unit boundaries and other geographic area boundaries, hydrography, and transportation.” The seven core themes “are considered framework data of critical importance to the spatial data infrastructure of the Nation... The standard is divided into eight parts, one for each of the seven data themes and a base document containing information common to two or more themes.” (Framework standard Base Part, Introduction and Sec. 1.1) 

Address data are used in conjunction with several of the framework themes, most notably cadastral data and transportation data. Addresses and transportation features (especially road networks) are so closely related that their standards are interdependent. Addresses are used by the public to identify cadastral parcels and specify their locations. In addition, addressed features have elevations; and place names within addresses are often determined by governmental boundaries. 

X.1.3. Assessing the Compatibility of the Address Standard with the Framework Standard. 

Because address data are closely tied to several framework data themes, the address standard should be compatible with the framework standard. Compatibility assessment involves two types of tests: 

1. Consistency tests, to find whether the address standard is consistent with the standards for the seven data themes, and 

2. Conformity tests, to determine whether the address standard conforms to the requirements set forth in the Base Part of the framework standard, which govern the seven thematic parts of the framework standard. 

X.1.4. Consistency Tests and Results. 

The consistency tests evaluate, for each thematic part, whether the part shares any classes, elements, or defined terms with the address standard, and if so, whether the shared classes, elements, or terms are defined and used consistently. Three outcomes are possible: 

· Unrelated - The framework part shares no classes, elements, or defined terms with the address standard. 

· Consistent - The framework part shares classes, elements, or defined terms with the address standard, and they are defined and used consistently. 

· Inconsistent - The framework part shares classes, elements, or defined terms with the address standard, but they are not defined and used consistently. 

The ASWG found that the address standard relates to the data theme parts as follows: 

· Unrelated - Cadastral, Digital Orthoimagery, Geodetic Control, and Hydrography (Cadastral, however, should be related to the address standard, and specific recommendations are made for doing so). 

· Consistent - Elevation, and Governmental Unit Boundaries and Other Geographic Area Boundaries. 

· Inconsistent - Transportation (section X.3 provides details and recommendations). 

The ASWG recommends that the maintenance authorities for each of the data themes be asked to provide independent review of the ASWG conclusions. 

X.1.5. Conformity Tests and Results 

Section X.4 sets forth, section by section, all the conformance requirements given in the framework standard Base Part and analyzes whether and how the address standard conforms to the requirements. 

The ASWG found that the address standard satisfies all of the substantive requirements, and all but three of the formatting requirements, set forth in the Base Part: 

1. The address standard provides an XSD instead of a UML model, for reasons stated in section X.4.7.1. 

2. The address standard class and element definitions provide all of the information required in a data dictionary, but they do not follow the data dictionary formatting requirements, for reasons stated in section X.4.7.4.1. 

3. Element names begin with capital letters, not lowercase letters, for reasons stated in section X.4.7.4.2 

The ASWG recommends that the maintenance authority for the Base Part be asked to provide independent review of the ASWG conclusions. 

X.1.6. Relating the Address Standard to the Framework Standard Cadastral and Transportation Parts 

The close relations of address data with cadastral data and with transportation data raises the question of how the address standard should be related to the cadastral and transportation parts of the framework standard. If, for example, an address record is to be related to a land parcel record, the address standard should not have to reinvent or repeat the entire cadastral part in order to make use of its constructs. The ASWG has taken the approach that: 

1. Geographic data users are best served if relations between standards are incorporated explicitly into the standards, 

2. This is best done by defining a minimum set of attributes needed to relate features across different themes (e.g. an address to a parcel, or an address to a transportation feature), that is, to provide for the foreign key needed to relate address records to cadastral features or transportation features; and 

3. Those key attributes should be defined by reference to the other standard. 

The Content Part of the address standard includes two elements, Address Parcel Identifier Source and Address Parcel Identifier, that were created to relate addresses with parcels. Section X.3 proposes a set of elements intended to relate addresses to transportation features. 

The compatibility assessment provided herein is preliminary. It cannot be considered final without consultation with the FGDC and the maintenance authorities for each part of the framework standard. The ASWG expects to undertake this during the public review and comment adjudication period. 
X.1.7. Format Note 

Within Appendix X, quotations from the framework standard are italicized and set in quotation marks. 

X.1.8. Sources 

In preparing Appendix X, the ASWG has referred to the May 2008 versions of the Geographic Information Framework Data Content Standard as posted on the FDGC website at: http://www.fgdc.gov/standards/standards_publications/ . Complete citations are given in Appendix A. 

X.2. Relationship of the Address Standard to Each of the Eight Parts of the Geographic Information Framework Data Content Standard 

X.2.1 Part 0: Base 

X.2.1.1 Scope of Part 0: Base. 

The Base Part provides “A high-level view of the seven framework data themes[,] [a]n overall integrating Unified Modeling Language (UML) model that is supplemented by detail in the part for each data theme, [and] [t]erminology and other information common to two or more themes” (Part 0, Sec 1.2). 

The Base Part of defines the abstract model that underlies and unifies the seven data themes. It sets forth, for the data themes, specific conformance requirements as to definitions of terms and abbreviations, UML model notation, data dictionary content and formatting, element and attribute naming, incorporation of metadata and record identifiers, and conformance to ISO reference standards and the abstract framework data model. 

X. 2.1.2. Relation of Part 0 to Address Standard. 

To be compatible with the framework standard, the address standard must meet the conformance requirements given in the Base Part, or at least not contradict them. As shown in the detailed analysis in Section X.4, the ASWG found that the address standard satisfies all of the substantive requirements, and all but three of the formatting requirements, set forth in the Base Part: 

1. The address standard provides an XSD instead of a UML model, for reasons stated in section X.4.7.1. 

2. The address standard class and element definitions provide all of the information required in a data dictionary, but they do not follow the data dictionary formatting requirements, for reasons stated in section X.4.7.4.1. 

3. Element names begin with capital letters, not lowercase letters, for reasons stated in section X.4.7.4.2 

X. 2.1.3. Recommendation from the ASWG to the FGDC SWG. 

Ask the maintenance authority for Part 0 to confirm that the address standard conforms to the Base Part, with the three exceptions noted above, and to determine whether those exceptions can be accepted or resolved. 

X. 2.2 Part 1: Cadastral 

X. 2.2.1. Scope of Part 1: Cadastral. 

Part 1 “provides the information necessary to identify the existence of parcel-level cadastral information and the source of that information.” (Part 1, Sec. 1). 

Part 1 is a profile of the FGDC's Cadastral Data Content Standard (FGDC-STD-003). The Cadastral Data Content Standard “contains the standardization of the definition of entities and objects related to cadastral information including survey measurements, transactions related to interests in land, general property descriptions, and boundary and corner evidence data.” (Part 1, Introduction). 

X. 2.2.2. Relation of Part 1 and the Cadastral Data Content Standard to the Address Standard. 

The address standard is unrelated to the Cadastral Part and to the Cadastral Data Content Standard. The address standard does not refer to parcels (except for the two attributes mentioned below), and it does not share any defined terms, data elements, or data classes with Part 1 or the Cadastral Data Content Standard. 

However, in practice parcel data and address data are closely related in many records, and the standards should also be related. 

The relation between addresses and parcels is anything but simple. There are addresses that locate features not on any parcel at all (e.g. large federal lands and public rights-of-way), on one parcel only, and on many parcels. Conversely there are parcels that have no address at all, parcels that have one address, and parcels that have many addresses (e.g. large parcels that front on more than one thoroughfare). Thus no specific address-parcel relationship can be assumed. Addresses and parcels should therefore be treated as independent of each other, and the relationship between should be treated, in relational database terms, as a many-to-many relationship. 

The address standard and the Cadastral Data Content Standard can support the establishment of address-parcel relationships by providing a standard structure for recording their relationships. By using a database linking or relationship table to relate Address ID with the Parcel Identifier as described in the Cadastral Data Content Standard, each address can be related to any number of parcels, and vice versa. 

The ASWG has therefore included two optional address attributes in the Data Content part, Address Parcel Identifier and Address Parcel Identifier Source, both defined by reference to the Cadastral Data Content Standard. 

X.2.2.3. Recommendation from the ASWG to the FGDC SWG. 

That the maintenance authorities for Part 1 and for the Cadastral Data Content Standard confer with the ASWG to: 

1. Verify that the two optional address attributes in the Data Content part, Address Parcel Identifier and Address Parcel Identifier Source, are consistent with the Cadastral Data Content Standard. 

2. Add, within the Cadastral Data Content Standard, two corresponding attributes to the Parcel entity, Parcel Address ID and Parcel Address Authority, both to be defined by reference to the address standard. 
X.2.3 Part 2: Digital Orthoimagery 

X.2.3.1 Scope of Part 2: Digital Orthoimagery. 

Part 2 “specifies data content and logical structure for the description and interchange of framework digital orthoimagery. To a certain extent, it also provides guidelines for the acquisition and processing of imagery (leading toward the generation of digital orthoimagery), and specifies the documentation of those acquisition and processing steps.” (Part 2, Sec 1.1) 

X.2.3.2 Relation of Part 2 to Address Standard. 

The address standard is unrelated to the Digital Orthoimagery Part. The address standard does not refer to digital orthoimagery, and it does not share any defined terms, data elements, or data classes with Part 2. 

X.2.3.3. Recommendation from the ASWG to the FGDC SWG. 

Ask the maintenance authority for Part 2 to confirm the conclusion that the two standards are independent and unrelated. 

X.2.4 Part 3: Elevation 

X.2.4.1. Scope of Part 3: Elevation. 

Part 3 “defines the geospatial data model entities and attributes that permit the exchange of digital elevation data consistent with the National Spatial Data Infrastructure’s (NSDI) framework for elevation data.” (Part 3, Sec. 1) 

X.2.4.2 Relation of Part 3 to Address Standard. 

The address standard is consistent with the Elevation Part. The address standard includes address attributes that define horizontal and vertical coordinates for address points, and the coordinate reference system to which the coordinates are referenced. The attributes are: 

Horizontal: Address X Coordinate, Address Y Coordinate, Address Longitude, Address Latitude, US National Grid Coordinate 

Vertical: Address Elevation 

Coordinate Reference System: Address Coordinate Reference System ID, Address Coordinate Reference System Authority; Complex Element: Address Coordinate Reference System 

X.2.4.3 Recommendation from the ASWG to the FGDC SWG. 

Ask the maintenance authority for Part 3 to review these elements for conformity to Part 3, and to confirm that otherwise the two standards are independent and unrelated. 

X.2.5. Part 4: Geodetic Control 

X.2.5.1. Scope of Part 4: Geodetic Control. 

Part 4 “provides a common methodology for creating datasets of horizontal coordinate values and vertical coordinate values for geodetic control points represented by survey monuments, such as brass disks and rod marks. It provides a single data structure for relating coordinate values obtained by one geodetic survey method (for example, a classical line-of-sight traverse) with coordinate values obtained by another geodetic survey method (for example, a Global Positioning System geodetic control survey).” (Part 4, Sec .1.2) 

X.2.5.2 Relation of Part 4 to Address Standard. 

The address standard is unrelated to the Geodetic Control Part. The address standard does not refer to control points, and it does not share any defined terms, data elements, or data classes with Part 4. 

X.2.5.3. Recommendation from the ASWG to the FGDC SWG. 

Ask the maintenance authority for Part 4 to confirm the conclusion that the two standards are independent and unrelated. 

X.2.6. Part 5: Governmental Units and Other Geographic Area Boundaries 

X.2.6.1. Scope of Part 5: Governmental Units and Other Geographic Area Boundaries. 

“The purpose of ...Part 5...is to establish the content requirements for the collection and interchange of governmental units and other geographic area boundary data and to facilitate the maintenance and use of that information.” (Part 5, Sec 1). 

The part recognizes four types of areas (definitions are quoted from Part 5, Sec.5.5): 

· governmental unit - "geographic area with legally defined boundaries established under Federal, Tribal, State, or local law, and with the authority to elect or appoint officials and raise revenues through taxes" (Sec. 5.5.12) 

· administrative unit - "area established by rule, treaty, or regulation of a legislative, executive, or judicial governmental authority, a non-profit organization, or private industry for the execution of some function" (Sec. 5.5.1) 

· statistical unit - "geographic area defined for the collection, tabulation, and/or publication of demographic, and/or other statistical data" (sec. 5.5.20) 

· other unit - "geographic area that is not a governmental unit, administrative unit, or statistical unit, as defined herein, and that is not an area defined or described in other framework parts" (Sec. 5.5.17) 

X.2.6.2. Relation of Part 5 to Address Standard. 

The address standard is consistent with the Governmental Units and other Geographic Area Boundaries Part. The address standard is related to this part in two ways: 

1. Government unit names and other geographic area names often also serve as address Place Names, State Names, and Country Names. 

2. Part 5 defines boundaries and spatial relationships. The Data Quality Part of the address standard uses spatial relationships to test whether the address is within the polygon that represents the address Place Name(s), State Name, and Country Name. 

To provide for consistency of terminology: 

1. The address standard definition of Place Name is based in part on the Framework Standard Part 5. 

2. Tables 11, 13, and 15 of Part 5, which provide an extensive list of terms and definitions for various types of communities and local governments, are cited in the address standard Place Name notes. 

3. Relevant terms from tables 11, 13, and 15 are listed in the address standard under Place Name as “Other Common Names for the element.” 

4. The address standard notes for State Name cite the definition of “state” given in framework standard part 5, Table 13. 

5. The address standard definition of Country Name incorporates the definition of “country” given in framework standard part 5, Table 13. 

The data quality tests use boundary polygons and spatial relationships in a manner consistent with the definitions of Part 5. 

X.2.6.3. Recommendation from the ASWG to the FGDC SWG. 

Ask the maintenance authority for Part 5 to review and confirm that the two standards are consistent. 

X.2.7. Part 6: Hydrography 

X.2.7.1. Scope of Part 6: Hydrography. 

“The purpose of ... Part 6 ... is to establish the content requirements for the collection and interchange of hydrography features and to facilitate the maintenance and use of that information by all users of geographic information. The Hydrography part identifies and defines terminology, encoding schema, and the data components required for describing hydrographic features, along with the metadata needed for the hydrography data exchange.... The scope of this part is limited to the information regarding surface water features and hydrographic networks for the purpose of cartography and network analysis.” (Part 6, Sec. 1.1) 

X.2.7.2. Relation of Part 6 to Address Standard. 

The address standard is unrelated to the Hydrography Part. The address standard does not refer to hydrography or hydrographic features, and it does not share any defined terms, data elements, or data classes with Part 6. 

X.2.7.3. Recommendation from the ASWG to the FGDC SWG. 

Ask the maintenance authority for Part 6 to confirm the conclusion that the two standards are independent and unrelated. 

X.2.8 Part 7: Transportation 

X.2.8.1 Scope of Part 7: Transportation. 

Part 7 “defines the data model for describing transportation systems components of transportation systems for five [sic] modes that compose the Transportation theme of the NSDI.” (Part 7, Sec. 1). 

Part 7 is comprised of five sub-parts: the Transportation Base Part (Part 7), and Rail, Roads, Transit, and Inland Waterways (Parts 7b through 7e). (Part 7a, Transportation - Air, was drafted but not endorsed.) 

X.2.8.2 Relation of Part 7 to Address Standard. 

The address standard and the Transportation Part are inconsistent. Addresses and transportation networks--and the standards that define them--are so closely related as to be interdependent. Section X.3 describes the interdependence of the two standards in detail, and proposes means by which each can refer to and be made consistent with the other. Specifically: 

· X.3.1 sets forth the relation between the two standards and proposes principles for defining their scopes so that they are mutually exclusive and complementary. 

· X.3.2 lists key transportation features defined in the framework standard transportation base part, states how address classes are related to transportation features, and proposes address attributes needed to relate specific addresses to specific transportation features. 

· X.3.3 summarizes (from Annex B of the Framework Standard Transportation Base Part) the definition of linear reference systems and their components, and shows how addresses can be expressed as linear reference locations. 

· X.3.4 lists the address classes and elements found in the Transportation Part that overlap with those in the address standard, and recommends that they be replaced or redefined by reference to the address standard. 

X.2.8.3 Recommendation from the ASWG to the FGDC SWG. 

That the ASWG and the maintenance authority for Part 7 confer on the proposals made in Section X.3. 

X.3. Relating Addresses to Transportation Features 

Appendix X.3 presents the relationship between the address standard and the transportation part of the framework standard in five sections: 

· X.3.1 sets forth the relation between the two standards and proposes principles for defining their scopes so that they remain mutually exclusive and complementary. 

· X.3.2 lists key transportation features defined in the framework standard transportation base part, states how address classes are related to transportation features, and proposes address attributes needed to relate specific addresses to specific transportation features. 

· X.3.3 summarizes (from Annex B of the Framework Standard Transportation Base Part) the definition of linear reference systems and their components, shows how addresses can be expressed as linear reference locations. 

· X.3.4 lists the address classes and elements found in the Transportation Part that overlap with those in the address standard, and recommends that they be replaced or redefined by reference to the address standard. 

X.3.1 Defining Complementary Scopes for the Address and Transportation Standards 

Transportation networks show the paths by which people can travel from origin to destination. The Transportation Part of the framework standard defines the geometric elements and structures needed to construct transportation networks, and the non-geometric attributes needed to describe them. 

Transportation networks model the thoroughfares that thoroughfare addresses refer to, the particular thoroughfare segments by which individual addresses may be grouped into address ranges, the nodes that define intersections, and the left/right side by which odd/even parities are located. Numbered Thoroughfare Addresses and some ranges are typically modelled as point events (or occasionally linear events) located along the thoroughfare segments. Intersection Addresses and most ranges correspond to nodes and segments respectively. Thus the Framework Standard Transportation Part provides the geometric elements and structures needed to relate addresses to their corresponding transportation system segments and nodes. 

Addresses are equally important to transportation networks. Addresses are a means by which people locate the origins and destinations and relate them to the transportation network. Most addresses specify locations for structures, land parcels, incidents, infrastructure components such as poles or hydrants—none of which are transportation segments or nodes. By relating non-transportation features to the transportation network, thoroughfare addresses enable people to locate the address within the transportation network and travel to it along network paths. Thus the address standard provides the data elements and structures—most of them non-geometric—needed to relate people's specific travel origins and destinations to the transportation network. The address standard also defines certain elements needed within the transportation standard to describe transportation features, most notably address numbers, address ranges, and street names. 

The address standard and the Transportation Part are so closely related as to be interdependent. Therefore their scopes must be carefully defined so as to be complementary and mutually exclusive. The ASWG proposes the following principles for differentiating the two scopes: 

1. The Transportation Part should define the geometric structures and elements that comprise thoroughfare networks, and the address standard should incorporate them by reference. They include transportation networks, nodes, and segments; point events and linear events; and linear reference positions and their components. Appendix X.3.2 below proposes the address attributes needed to relate a specific address to a specific transportation base model and feature. 

2. The address standard should define address classes, elements and attributes, none of which are network elements and almost all of which are non-geometric, and the Transportation Part should incorporate them by reference. Appendix X.3.4 below lists the Transportation Part classes and elements that overlap with elements and attributes defined in the address standard, and recommends that they be replaced or redefined with reference to the address standard. 
X.3.2 Addresses And Transportation Features 

X.3.2.1 Key Transportation Feature Definitions 

The Transportation Part is Part 7 of the Framework Data Content Standard. It is comprised of five sub-parts: the Transportation Base part (Part 7), and five specialized subparts: Rail, Roads, Transit, and Inland Waterways (Parts 7b through 7e). (Part 7a, Transportation - Air, was drafted but not endorsed.) 

The Base part (Part 7, section 5) defines several terms needed to articulate the relationship between addresses and transportation features: 

· transportation system - "set of components that allow movement of goods and people between locations" (sec. 5.25) 

· event - "mechanism for locating an attribute value or feature along a transportation feature." (sec. 5.4) 

· Point event - "event that occurs at a single position along a linear feature." (sec. 5.12) 

· Linear event - "event that occurs for an interval along the length of a feature." (sec. 5.8) 

· transportation point (TranPoint) - "topological connection between transportation segments." (sec. 5.22) 

· transportation segment (TranSeg) - "linear section of the physical transportation network." (sec. 5.23) 

· transportation path (TranPath) - "ordered list of whole or partial...transportation segments." (sec. 5.21) 

· transportation segmentation model - "set of transportation features (TranPath, TranPoint, and TranSeg) and their topological relationships which together define all possible movements through the transportation system" (sec. 5.24) 

· transportation feature (TranFeature) - "representation of transportation entities that include transportation segmentation model features, as well as other features relevant to transportation" (sec. 5.20) 

X.3.2.2: Representing Addresses As Transportation Features 

An address can be represented within a transportation network (e.g. a road centerline model) in various ways, depending on the class of the address and how it is mapped. This subsection gives the transportation feature types that can be used to represent each address class. The feature types are defined and explained in the FGDC’s "Framework Data Content Standard Part 7: Transportation." See in particular “Transportation Base,” Sections 5 (Terms and Definitions) and 7 (Requirements), and “Part 7c: Roads.” 

X.3.2.2.1 Representation of a Numbered Thoroughfare Address as a Transportation Feature: 

1. (If the address is mapped as a point): Point event, related to one or more transportation segments. 

2. (If the address is mapped as a line or polygon): Linear event, related to one or more transportation segments. 

X.3.2.2.2 Representation of an Intersection Address as a Transportation Feature: 

1. One or more transportation points (TranPoints). 

2. Note that for complex intersections, or where roads are represented as two or more centerlines, one Intersection Address may be represented by multiple TranPoints. 

X.3.2.2.3 Representation of a Two Number Address Range as a Transportation Feature: 

1. (If the range covers part of one transportation segment): Linear event, related to a transportation segment (TranSeg). 

2. (If the range covers one complete transportation segment): Transportation segment (TranSeg). 

3. (If the range covers more than one complete transportation segment): Transportation path (TranPath). 

X.3.2.2.4 Representation of a Four Number Address Range as a Transportation Feature: 

1. (If the range covers part of one transportation segment): Linear event, related to a transportation segment (TranSeg). 

2. (If the range covers one complete transportation segment): Transportation segment (TranSeg). 

3. (If the range covers more than one complete transportation segment): Transportation path (TranPath). 

X.3.2.2.5 Representation of an Unnumbered Thoroughfare Address as a Transportation Feature: 

1. (If the thoroughfare has only one segment): Transportation segment (TranSeg) 

2. (If the thoroughfare has more than one segment): Transportation path (TranPath) 

X.3.2.2.6 Representation of a Landmark Address as a Transportation Feature: 

1. Cannot be specified within this standard. Addresses of this class have no defined relation to a transportation data model. A Landmark Address might be mapped as a point or a line or a polygon, and if represented as a polygon it might relate to zero or one or many transportation points or segments or paths. 

X.3.2.2.7 Representation of a Community Address as a Transportation Feature: 

1. Cannot be specified within this standard. Addresses of this class have no defined relation to a transportation data model. A Community Address might be mapped as a point or a line or a polygon, and it might relate to zero or one or many transportation points or segments or paths. 

X.3.2.2.8 Representation of a USPS Postal Delivery Box as a Transportation Feature: 

1. USPS Postal Delivery Box addresses have no definite relation to any transportation feature. (They could, if desired, be mapped to the post office where the box is located, and related to the post office Numbered Thoroughfare Address.) 

X.3.2.2.9 Representation of a USPS Postal Delivery Route as a Transportation Feature: 

1. USPS Postal Delivery Route addresses have no definite relation to any transportation feature. Within the the US, if the location of the delivery points are known, then Rural route and HC route addresses could be mapped as points, treated as point events, and related to a transportation segment. Overseas military addresses have no relation to any transportation feature. 

X.3.2.2.10 Representation of a USPS General Delivery Office as a Transportation Feature: 

1. A USPS General Delivery Office could be mapped to a post office, or it could be said to have no relation to any transportation feature. 

2. Overseas military addresses have no relation to any transportation feature. 

X.3.2.3 Relating Specific Addresses to Specific Transportation Networks and Features 

To relate a specific addresses to a specific transportation network and feature, the ASWG proposes to add the following optional address attributes: 

1. Address Transportation System Name - the name of the particular transportation base model to which the address is related and within which the Address Transportation Feature ID is assigned (e.g. "DDOT Street Spatial Database"). 

2. Address Transportation System Authority - the authority that maintains the named transportation base model and assigns Address Transportation Feature I Ds (e.g. "DC Dept of Transportation") 

3. Address Transportation Feature Type - The type of transportation feature by which the address is represented within the transportation base model (domain: point event, linear event, TranPoint, TranSeg, TranPath). 

4. Address Transportation Feature ID - The unique ID of the particular transportation feature by which the address is represented. 

5. Related Address Transportation Feature ID – The network segment to which an address point event or linear event is related. 

Draft definitions of these attributes are presented below. 

Address Transportation System Name 

	Element Name 
	Address Transportation System Name 

	Other common names for this element 
	Street centerline file, road network file, street network file, centerline network file 

	Definition 
	The name of the transportation base model to which the address is related. 

	Data Type 
	Text 

	Existing Standards for this Element 
	1. There are no standards specifically for naming specific transportation base models. 
2. The content requirements for transportation base models are set forth in: U.S. Federal Geographic Data Committee, "Framework Data Content Standard Part 7: Transportation base." 
3. The Transportation base part is extended by the "Framework Data Content Standard Part 7c: Roads," which sets forth the requirements for road system models. 
4. The Framework Data Content Standard Part 7: Transportation is incorporated into this standard by reference. 

	Domain of Values for this Element 
	None. 

	Source of Values 
	None. 

	How Defined (eg, locally, from standard, other) 
	By Address Transportation System Authority 

	Example 
	DC Street Spatial Data Base 
TIGER/MAF File 

	Notes/Comments 
	1. The Transportation Standard base part "defines the data model for describing transportation systems components of transportation systems for the modes [Roads, rail, inland waterways, and transit] that compose the Transportation theme of the NSDI." ("Framework Data Content Standard Part 7: Transportation base", Section 1, "Scope." ). 
2. All thoroughfare addresses, by definition, are located by reference to a thoroughfare--that is, by reference to a component of the transportation system. In addition, many landmark addresses and some postal addresses may also be so located, by virtue of alias addresses, road frontages, etc. 
3. To make explicit the relationship between addresses and transportation networks, to provide a foundation for Address Reference Systems, and to strengthen address data quality testing, the "Framework Data Content Standard Part 7: Transportation" is incorporated by reference into this standard. 
4. A thoroughfare is defined in Part 2: Street Address Data Classification as follows: "...a road or other access route by which the addressed feature can be reached... A thoroughfare is typically but not always a road — it may be, for example, a walkway, a railroad, or a river. Most Address Reference Systems pertain only to road systems--addresses are rarely assigned along rail lines or waterways. 
5. Where only roads are of concern, reference should also be made to the "Framework Data Content Standard Part 7c: Roads," which extends the Transportation Standard base part. 

	XML Tag 
	<AddressTransportationSystemName> 

	XML Model 
	  

	XML Example 
	  

	XML Notes 
	  


Address Transportation System Authority 

	Element Name 
	Address Transportation System Authority 

	Other common names for this element 
	Department of Transportation, Public Works Department, Roads Department, etc. 

	Definition 
	The authority that maintains the transportation base model specified by the Address Transportation System Name, and assigns Address Transportation Feature I Ds to the features it represents. 

	Data Type 
	Text 

	Existing Standards for this Element 
	None. 

	Domain of Values for this Element 
	None. 

	Source of Values 
	None. 

	How Defined (eg, locally, from standard, other) 
	NA 

	Example 
	District of Columbia Department of Transportation (Street Spatial Data Base)
U.S. Census Bureau (TIGER/MAF file) 

	Notes/Comments 
	The authority is typically the office or agency responsible for opening, maintaining, and closing the transportation features represented in the transportation base model. In some cases, the data model may be maintained by a federal agency or a private-sector firm. 

	XML Tag 
	<AddressTransportationSystemAuthority> 

	XML Model 
	  

	XML Example 
	  

	XML Notes 
	  


Address Transportation Feature Type 

	Element Name 
	Address Transportation Feature Type 

	Other common names for this element 
	Point, centroid; node, intersection; line, arc, segment, edge; path, route 

	Definition 
	The type of transportation feature (TranFeature) used to represent an address. 

	Data Type 
	Text 

	Existing Standards for this Element 
	For transportation features generally: U.S. Federal Geographic Data Committee, "Framework Data Content Standard Part 7: Transportation base." 
For roads features only: U.S. Federal Geographic Data Committee, "Framework Data Content Standard Part 7: Transportation base," as extended by "Framework Data Content Standard Part 7c: Roads." 

	Domain of Values for this Element 
	For transportation features generally: Point event, linear event, transportation point (TranPoint), transportation segment (TranSeg), or transportation path (TranPath) 
For road features only: RoadPointFeatureEvent, RoadLinearFeatureEvent, RoadPoint, RoadSeg, or RoadPath 

	Source of Values 
	U.S. Federal Geographic Data Committee, "Framework Data Content Standard Part 7: Transportation base." See especially Sections 5 (Terms and Definitions), and Section 7 (Requirements). 

	How Defined (eg, locally, from standard, other) 
	For all transportation features: U.S. Federal Geographic Data Committee, "Framework Data Content Standard Part 7: Transportation base." 
For road features: "Framework Data Content Standard Part 7c: Roads." 

	Examples 
	Point event: parcel centroid, building centroid, etc., located along a thoroughfare. 
Linear event: parcel frontage, building frontage, etc. located along a thoroughfare 
Transportation point: Any Intersection Address 
Transportation segment: A length of road between two intersecting roads (First Street between A Street and B Street) 
Transportation path: A length of including multiple segments (First Street from beginning to end) 

	Notes/Comments 
	1. This element is meaningful only in the context of a transportation base model as defined in the FGDC's "Framework Data Content Standard Part 7." Transportation features are defined therein. 
2. The type of transportation feature used to represent an address depends on: 
--a. the class of the address, and 
--b. (in some cases) how the address in mapped (i.e. as a point, line, or polygon). 
These relationships are given in Appendix X.3.2 above. 

	XML Tag 
	<AddressTransportationFeatureType> 

	XML Model 
	  

	XML Example 
	  

	XML Notes 
	  


Address Transportation Feature ID 

	Element Name 
	Address Transportation Feature ID 

	Other common names for this element 
	  

	Definition 
	The unique identifier assigned to the particular feature that represents an address within a transportation base model. 

	Data Type 
	Text 

	Existing Standards for this Element 
	U.S. Federal Geographic Data Committee, "Framework Data Content Standard Part 7: Transportation base." 
"Framework Data Content Standard Part 7c: Roads," 

	Domain of Values for this Element 
	Constrained by reference transportation base model. 

	Source of Values 
	Reference transportation base model. 

	How Defined (eg, locally, from standard, other) 
	Within reference transportation base model. 

	Example 
	9087456 

	Notes/Comments 
	1. The reference transportation base model might identify addresses by their Address ID, or it might assign a different identifier within the transportation base model. 
2. If a different identifier is assigned within the transportation base model, then the Address Transportation Feature ID will serve, within the scope of the address record, as a foreign key to the transportation base model. 

	XML Tag 
	<AddressTransportationFeatureID> 

	XML Model 
	  

	XML Example 
	  

	XML Notes 
	  


Related Address Transportation Feature ID 

	Element Name 
	Related Address Transportation Feature ID 

	Other common names for this element 
	  

	Definition 
	The unique identifier assigned (within the reference transportation base model) to a transportation feature to which an address is related. 

	Data Type 
	Text 

	Existing Standards for this Element 
	U.S. Federal Geographic Data Committee, "Framework Data Content Standard Part 7: Transportation base." 
"Framework Data Content Standard Part 7c: Roads." 

	Domain of Values for this Element 
	Constrained by reference transportation base model. 

	Source of Values 
	Reference transportation base model. 

	How Defined (eg, locally, from standard, other) 
	Within the reference transportation base model. 

	Example 
	786542 

	Notes/Comments 
	1. Thoroughfare addresses (other than Intersection Addresses) are represented within a transportation base model as point events or linear events, each with a unique Address Transportation Feature ID. 
2. These point events and linear events must, turn, be related to one or more transportation segments within the transportation base model. The transportation segment must have a Complete Street Name and an address range that includes the Complete Street Name and Complete Address Number (or Address Number Range) of the address. 
3. The Related Address Transportation Feature ID provides the ID, as assigned within the transportation base model, of the related segment. 
4. Intersection Addresses are related to one or more transportation points within the transportation data model. For Intersection Addresses, the TranPoint ID would be placed within the Related Address Transportation Feature ID element. 

	XML Tag 
	<RelatedAddressTransportationFeatureID> 

	XML Model 
	  

	XML Example 
	  

	XML Notes 
	  


X.3.3 Expressing Address Locations as Linear Reference Positions 

Linear Reference Systems and Addresses. Linear reference systems specify locations by reference to distance travelled along a route within a transportation network. Linear reference systems differ fundamentally from address reference systems and coordinate reference systems, and thus offer a third way to specify address locations. Linear reference systems are used primarily in surveying and engineering, but they are also useful in address administration. Linear referencing explicitly ties an address to a specific position along its corresponding street segment. Linear reference systems are useful in visualizing address lists and building address zone information when side of street matters. Linear referencing can therefore be useful in detecting mislocated thoroughfare addresses (out of sequence or wrong parity) and erroneous ranges. 

Transportation Base Part (Annex B) provides normative classes and types needed to define linear reference systems and specify positions along curvilinear transportation features. Annex B, Section 5, defines several terms of interest: 

· Position expression - "expression used to describe a position using linear referencing and comprised of a measured value (distance expression), the curvilinear element being measured, (linear element), the method of measurement (LRM), and an optional lateral offset (offset expression)." 

· Distance expression - "linear distance measured along a linear element (a component of a position expression)." 

· Linear element - "underlying curvilinear element along which a linearly referenced measure is taken." 

· Offset - "Optional part of a linearly referenced position expression which specifies the lateral distance left or right of the linear element being measured." 

Expressing Addresses as Linear Reference Locations. To determine the linear reference location of an address, the address must be assigned to a route, and the distance from the route's point of beginning to the address must be ascertained. The linear reference location is specified by giving its route name, distance from the point of beginning, and (optionally) the offset distance right or left of the centerline. Two formats are common: 

1. Route, distance, offset: State Route 99E 116200,-20 (that is, in this example, State Route 99E, 116200 feet from its point of beginning, 20 feet to the left). 

2. Route, station, distance, offset: State Route 99E 22+40,-20 (that is, in this example, State Route 99E, 40 feet past mile marker 22, 20 feet to the left). 

Linear Referencing Locations and the Address Standard. Linear reference locations must be specified by reference to a transportation network as defined in the Transportation Part of the framework standard. The Transportation Part defines all the elements needed to construct the network and represent addresses within it (typically as point events). The Transportation Part also defines all the elements needed to establish and document linear reference locations, such as route, point of beginning, units of measure, method of measuring along the route, etc. Because linear reference locations can be constructed entirely within the domain of the Transportation Part of the framework standard, no linear reference attributes are provided or needed within the address standard. 
X.3.4 Address Elements in the Transportation Part 

The Transportation Part, in Part 7c (Roads), Table 3, and Part 7d (Transit), Tables 1, 10, and 11, includes a number of address elements as attributes of transportation features. Part 7d (Transit) Annex D (informative) gives an address extension to the transit model. The elements are not always systematic or consistent with the address standard. 

The address standard provides a systematic model and offers a basis for systematic redefinition of the address attributes. The ASWG proposes that: 

1. The address elements in Table 3 (Roads) and Tables 1, 10, and 11 (Transit) should be replaced or redefined by reference to the address standard, and 

2. Annex D (informative) Part 7d (Transit), "Address extension to the transit model," should be superseded by the address standard. 

The remainder of this subsection lists each of the address elements found in the tables and in Annex D, and the corresponding address element or attribute in this standard. 
X.3.4.1 Transportation Part 7c: Roads, Section 7.4.1 RoadLinearEventType code list 

“RoadLinearEventType is a Code List of values for the attribute linearEventType.” 

Table 3 – Code List for RoadLinearEventType 

	Roads Code Value 
	Replace by Reference to Address Standard: 

	directionalPrefix 
	Street Name Pre Directional 

	directionalSuffix 
	Street Name Post Directional 

	addressInformation 
	[address standard Content and Class Parts] 

	alternateNameBody 
	[Name of what? Definition is unclear.] 

	alternateNameText 
	[Name of what? Definition is unclear.] 

	alternateStreetName 
	Complete Street Name (where Official Status is not equal to “Official”) 

	alternateStreetNameBody 
	Street Name (where Official Status is not equal to “Official”) 

	alternateStreetNameText 
	(element of) Complete Street Name (where Official Status is not equal to “Official”) 

	firstHouseNumber 
	Address Number Range (low Complete Address Number element) 

	houseNumberRange 
	Address Number Range 

	houseNumberStructure 
	(definition is unclear) Complete Address Number, or Address Reference System Numbering Rule 

	intermediateHouseNumber 
	Complete Address Number 

	lastHouseNumber 
	Address Number Range (high Complete Address Number element) 

	postalCode 
	Zip Code, and (optionally) Zip Plus 4 


X.3.4.2 Transportation Part 7d: Transit, Section 6.4 TransitStop 

Table 1 – Data dictionary for TransitStop 

	TransitStop Attribute 
	Address Standard Class or Element 

	address 
	Intersection Address, Numbered Thoroughfare Address, or Landmark Address 

	street side 
	Address Side Of Street 


X.3.4.3 Transportation Part 7d: Transit, Section 6.13 Landmark 

“A Landmark is a point of interest. ...Landmark is comprised of a name, a type, and an address. ... One Facility may optionally be associated with a Landmark." 

Table 10 – Data dictionary for Landmark 

	Landmark Class or Attribute 
	Address Standard Class or Element 

	Landmark 
	Complete Landmark Name 

	landmarkName 
	Landmark Name 

	landmarkType 
	Address Feature Type 

	address 
	Landmark Address or Numbered Thoroughfare Address 


X.3.4.4 Transportation Part 7d: Transit, Section 6.14 Facility 

“A Facility is a physical place that is used by a transit agency. Examples of transit facilities include parking locations, rail yards, and administrative offices. The Facility is a subtype of TransitFeature and is shown in Figure 13. Facility consists of a facility type code (code list given in Figure 13 below) and an address. ... One Landmark may optionally be associated with a Facility." 

Table 11 – Data dictionary for Facility 

	Facility Attribute 
	Address Standard Class or Element 

	address 
	Landmark Address or Numbered Thoroughfare Address 


X.3.4.5 Transportation Part 7d: Transit, Annex D (informative) Address extension to the transit model 

“This annex describes a general approach to support the transmittal of address information relevant to the operation of transit systems... In future versions of this standard, the methods and terms described here will be integrated with the transportation model as a whole. 

“Address segments represent a contiguous portion of a named street with a continuous range of physical address numbers and a single combination of street name, postal community, State, and postal code. An address segment applies to all or part of a road segment. There may be one or more address segment records for each road segment feature. This model means that a single address segment cannot span multiple road segment features, and that each road segment feature can be subdivided into multiple, logically separate address ranges. 

“Addresses are located by GIS software along address segments using a process called geocoding... 

[Table D.1] illustrates the attributes required to express the address segment (AddressSeg) and address (Address) information exchange needed under virtually all circumstances.“ 

Table D.1 – Data dictionary for AddressSeg and Address 

	Transit Element (from Table D.1) 
	Address Standard Class or Element 

	Class: AddressSeg 
	Two Number Address Range or Four Number Address Range 

	addressSegId 
	Address ID 

	roadSegID 
	[not within scope of address standard] 

	recordDate 
	Address Start Date 

	directionPrefix 
	Street Name Pre Directional 

	typePrefix 
	Street Name Pre Type 

	streetName 
	Street Name 

	typeSuffix 
	Street Name Post Type 

	directionSuffix 
	Street Name Post Directional 

	completeName 
	Complete Street Name 

	alternativeStreetName 
	Complete Street Name (where Official Status is not equal to “Official”) 

	oddSide 
	[AddressNumbers have Address Number Parity; rules assign a given Address Number Parity to a given Address Side Of Street 

	sideOfStreet 
	Address Side Of Street 

	fromAddress 
	Address Number Range (low Complete Address Number element)
(Note: low as determined by quantity, not from-to geometry) 

	toAddress 
	Address Number Range (high Complete Address Number element)
(Note: high as determined by quantity, not from-to geometry) 

	jurisdictionCity 
	Address Authority 

	jurisdictionCounty 
	Address Authority 

	jurisdictionState 
	Address Authority 

	postalCommunity 
	Place Name (where Place Name Type = “USPS”) 

	postalState 
	State Name 

	postalCode 
	Zip Code, and (optionally) Zip Plus 4 

	status 
	Address Lifecycle Status / Official Status 

	Class: Address 
	A specific address (may be Thoroughfare, Landmark or Postal Class) 

	addressId 
	Address ID 

	addressSegId 
	Related Address Id 

	recordDate 
	Address Start Date 

	addressNumber 
	Address Number 

	directionPrefix 
	Street Name Pre Directional 

	typePrefix 
	Street Name Pre Type 

	streetName 
	Street Name 

	typeSuffix 
	Street Name Post Type 

	directionSuffix 
	Street Name Post Directional 

	completeName 
	Complete Street Name 

	unitType 
	Occupancy Type 

	unitDesignation 
	Occupancy Identifier 

	secondLine 
	[no direct equivalent; part of Complete Occupancy Identifier] 

	postalCommunity 
	Place Name (where Place Name Type = “USPS”) 

	postalState 
	Statename 

	postalCode 
	Zip Code, and (optionally) Zip Plus 4 

	status 
	Address Lifecycle Status/OfficialStatus 


X.4 Conformance Of The Address Standard To Framework Standard Part Zero Base Part 

The framework standard Base Part defines the abstract model that underlies and unifies the framework seven data themes. It sets forth, for the data themes, specific conformance requirements as to definitions of terms and abbreviations, UML model notation, data dictionary content and formatting, element and attribute naming, incorporation of metadata and record identifiers, and conformance to ISO reference standards and the abstract framework data model. 

Section X.4 sets forth the conformance requirements given in the framework standard Base Part, section by section, and analyzes whether and how the address standard conforms to the requirements. 

Overall, the address standard satisfies all of the substantive requirements, and all but three of the formatting requirements, set forth in the Base Part: 

1. The address standard provides an XSD instead of a UML model, for reasons stated below in section X.4.7.1. 

2. The address standard class and element definitions provide all of the information required in a data dictionary, but they do not follow the data dictionary formatting requirements, for reasons stated below in section X.4.7.4.1. 

3. Element names begin with capital letters, not lowercase letters, for reasons stated below in section X.4.7.4.2 

X.4.1 Conformance to Base Part Section 1: Scope 

Framework Base Part Section 1 states the scope of the Framework Standard, the Base Part and the seven data theme parts. It is descriptive; it imposes no conformance requirements that would apply to the address standard. 

X.4.2 Conformance to Base Part Section 2: Conformance 

Framework Base Part Section 2 states in full: “2. Conformance. Each thematic part of the Framework Data Content Standard includes a data dictionary based on the conceptual schema presented in that part. To conform to the standard, a thematic dataset shall satisfy the requirements of the data dictionary for that theme. It shall include a value for each mandatory element, and a value for each conditional element for which the condition is true. It may contain values for any optional element. The data type of each value shall be that specified for the element in the data dictionary and the value shall lie within the domain specified for the element.” 

Address Standard Conformance to Section 2: The address standard includes a data dictionary (the Content Part) and a conceptual schema (the XSD in the Exchange Part). The Content Part provides data types and (if applicable) domains for each elements and attribute. The Classification Part shows which elements are mandatory for each class. The address standard thus includes all information needed to determine whether a given dataset conforms to the standard. 

X.4.3 Conformance to Base Part Section 3: Normative References 

Framework Base Part Section 3 refers to Annex A, which lists normative references to standards that affect two or more parts of the Framework Data Content Standard. This section imposes no conformance requirements that would apply to the address standard. 

X.4.4 Conformance to Base Part Section 4: Maintenance Authority 

Framework Base Part Section 4 states that the FGDC is the maintenance authority for the Base Part, and it provides a contact point for questions. This section imposes no conformance requirements that would apply to the address standard. 

X.4.5 Conformance to Base Part Section 5: Terms and Definitions 

Framework Base Part Section 5 defines terms used in the Base Part part or common to two or more parts of the standard. Two of the terms are pertinent to the address standard: 

“5.12 data content standard – standard that specifies what information is contained within a geospatial dataset and provides an application schema” 

Address Standard Conformance to 5.12: The address standard specifies what information is contained within an address dataset and provides an address schema. Thus the address standard fits the definition of a data content standard. 

“5.22 feature type – category of real world phenomena with common properties [ISO 19126]” 

Address Standard Conformance to 5.22: Addresses are real world phenomena with common properties. The Classification Part of the address standard specifies the common properties of the various classes of addresses. Addresses therefore meet the definition of “feature type.” 

X.4.6 Conformance to Base Part Section 6: Symbols, Abbreviated Terms, and Notations 

Framework Base Part Section 6 lists abbreviations used in the Base Part or common to two or more parts of the Framework Standard. Abbreviations used in the address standard are consistent with the abbreviations listed in the Base Part. 

X.4.7 Conformance to Base Part Section 7: Requirements 

X.4.7.1 Conformance to Base Part Subsection 7.1 Unified Modeling Language (UML) model 

Framework Base Part Section 7.1 reads in full: “7.1 Unified Modeling Language (UML) model. A data model expressed in UML is provided in each theme part in one of the following ways: 

· Incorporated in the body text in each section that needs it 

· Incorporated in the body text in a UML model-only section 

· Incorporated in a normative annex and referenced in the body text 

· Incorporated in the body text, but only at a high level or in a general way with detailed data components of the model presented in a normative annex 

“The use of UML class diagrams in the Framework Data Content Standard is an application-neutral approach to depict the inherent description of and relationships among data entities. These diagrams should neither be interpreted as requiring object-oriented implementation – methods or interfaces are not typically shown on these data classes – nor should they be interpreted as representing tables in relational databases. Instead, the UML classes should be used as the basis for translation to and from internal organization data stores and applications. UML modeling environments typically support conversion of logical UML models into implementations in various programming environments through rule-based transforms.” 

Address Standard Conformance to Base Part 7.1: The address standard does not provide a data model expressed in UML. Instead, it accomplishes the purposes of Section 7.1 by providing an address XSD. The XSD states how simple elements can be combined into complex elements, and how elements can used to compose addresses, and how attributes describe addresses and their elements. The XSD thus provides an application-neutral depiction of the inherent description of and relationships among data entities, thereby accomplishing the purpose of this section. 

The address standard does not provide a UML model because the standard does not prescribe one specific design for constructing complex elements from simple elements, or addresses from their complex and simple elements. The standard does not specify, for example, whether a master list of street names should be composed directly from Complete Street Names or from normalized tables of simple street name elements. It does not specify how to relate address numbers to street names, for example, or how to relate landmark addresses to their corresponding street addresses, or how to relate current addresses to their retired predecessors, even though these and other tasks are crucial to the creation and maintenance of an address database. 

There are many valid ways to accomplish these tasks. The standard accommodates a range of different design choices in composing, describing, and relatingelements and addresses. The best way depends on local circumstances, rules, customs, and anomalies—and therefore cannot be prescribed in a standard. Instead, these choices are left as implementation matters to be decided locally. 

QUESTION: 
FGDC: Is an XSD acceptable in place of a UML Model? 
ASWG: Can we create a UML from our XSD? -- EdWells - 18 Jan 2009 
X.4.7.2 Conformance to Base Part Subsection 7.2: Dependence on ISO 19100 series of geographic information standards 

Framework Base Part Section 7.2 reads in full: “7.2 Dependence on ISO 19100 series of geographic information standards. The Framework Data Content Standard is dependent on structures and concepts from several standards in the ISO 19100 series of geographic information standards, as shown in Figure 1. Full titles for these standards are found in Annex A. The digital orthoimagery and elevation data parts also are dependent on ISO 19123. Data standards for certain transportation modes are dependent on ISO 19133. All parts have dependencies on ISO 19107, ISO 19108, ISO 19109, ISO 19111, and ISO 19115.” 

Figure 1 – Framework base dependencies on ISO series of geographic information standards 

FORMAT NOTE: ADD FIGURE 1 HERE 
Address Standard Conformance to Base Part 7.2. The address standard is not directly dependent on any of the ISO 19100 series of geographic information standards, because there is no ISO 19100 standard for addresses. To the extent that the address standard is indirectly dependent on other ISO standards that govern the framework standard, conformance to this section (7.3) will be determined by verification that the address standard is consistent with all parts of the Framework Standard. 

X.4.7.3 Conformance to Base Part Subsection 7.3 Application schema 

Framework Base Part Section 7.3 reads in full: “7.3 Application schema. Each of the thematic Framework Data Content Standard parts includes an integrated application schema expressed in the Unified Modeling Language (UML) according to ISO 19109, Geographic information – Rules for application schema, and its normative references. The application schema specifies, as appropriate, the feature types, attribute types, attribute domain, feature relationships, spatial representation, data organization, and metadata that define the information content of a dataset. 

“The UML models included in the parts of the standard describe the common content and structures that can be exchanged between members of the geospatial community. The use of UML and abstract modeling concepts allows the standard to be technology independent but permits current and future implementation cases to be derived from the UML model. 

“Whenever possible, the standard references abstract UML object types from the ISO 19100 series of standards and OGC specifications. Specialization of these classes of objects allows each theme to inherit properties and behaviors and ensure their propagation when transformed into an encoding such as XML. 

“UML concepts and notation are described in Annex B.“ (Base Part subsection 7.3, quoted in full) 

Address Standard Conformance to Base Part 7.3. The address standard provides an XSD address data model, not a UML model, for reasons stated under X.4.7.1 above. The address standard XSD specifies, as appropriate, the feature types, attribute types, attribute domains, feature relationships, spatial representation, data organization, and metadata that define the information content of an address dataset. The address standard exchange part describes the common address content and structures that can be exchanged between members of the geospatial community. The address standard XSD does not reference any abstract UML object types from the ISO 19100 series of standards and OGC specifications, because none of those types are address types. The address standard XSD meets the substantive purpose of Base Part 7.3 but it does so in XSD form, not UML form. 

QUESTION: 
FGDC: Is an XSD acceptable in place of a UML Model? 
ASWG: Can we create a UML from our XSD? -- EdWells - 18 Jan 2009 
X.4.7.4 Conformance to Base Part Subsection 7.4: Data dictionary 

X.4.7.4.1 Conformance to Base Part Subsection 7.4.1 General requirements 

Framework Base Part Section 7.4.1 reads in full: “7.4.1 General requirements. Each of the thematic Framework Data Content Standard parts contains, as appropriate, documentation of all features, attributes, and relationships and their definitions. A data dictionary table describes the characteristics of the UML model diagrams. 

“The data dictionary (see Table 1) is structured as follows: 

· Each UML model class equates to a data dictionary entity 

· Each UML model class attribute equates to a data dictionary element 

· Each UML model role name equates to a data dictionary element 

· The shaded rows define entities 

· The entities and elements within the data dictionary are defined by six attributes based on those specified in ISO/IEC 11179-3 for the description of data element concepts, that is, data elements without representation.” 

Table 1 – Data dictionary table format 

	Line 
	Name/Role Name 
	Definition 
	Obligation/Condition 
	Maximum Occurrence 
	Data Type 
	Domain 

	1 
	  
	  
	  
	  
	  
	  

	2 
	  
	  
	  
	  
	  
	  

	3 
	  
	  
	  
	  
	  
	  


FORMAT NOTE: ROW 1 NEEDS A GRAY BACKGROUND. ROWS 2 AND 3 ROW 1 NEED WHITE BACKGROUNDS. 
Address Standard Conformance to Base Part 7.4.1. The address standard Content Part provides a data dictionary of all the elements and attributes specified in the address standard . The dictionary provides the required information about each element and attribute, and extends the base standard by including additional items. 

In the address standard each address data element is described by giving its: 

1. Element name: The name of the element. 

2. Other common names for this element: Common words or phrases having the same or similar meaning as the element name. 

3. Definition: The meaning of the element. 

4. Definition Source: The source of the definition. ("New" indicates that the definition is original.) 

5. Data Type: Whether the element is a text string, integer, datetime, etc. 

6. Existing Standards for this Element: Other standards that govern this element (if any). 

7. Domain of Values for this Element: The range or set of values (if any) to which the element is restricted. 

8. Source of Values: The source (if any) for the domain of values. 

9. How Defined: How the domain of values is defined. 

10. Example: Illustrative examples of the element. 

11. Notes/Comments: Notes and comments giving further explanation about the element. 

12. XML Tag: The XML tag for the element. 

13. XML Model: XML model of the element. 

14. XML Example: The XML model applied to a specific example of the element. 

15. XML Notes: Explanatory notes about the XML model. 

16. Quality Measures: Quality tests applied to the class. 

17. Quality Notes: Explanatory notes about the quality measures applied to this element. 

The list above includes all the information required by the Base Part 7.4.1. Specifically: 

· Name/Role Name is provided under “Element Name” 

· Definition is provided under “Definition” 

· Obligation/Condition is provided in the XML model 

· Maximum Occurrence is provided in the XML model 

· Data Type is provided under “Data Type” 

· Domain is provided under “Domain of Values for this Element” 

The address standard data dictionary includes additional information to encourage widespread and consistent use of the standard by providing clear and complete explanatory information, notes, and examples about each element and attribute. Because the additional information does not fit legibly in the dictionary format specified in 7.4.1, a different format has been used. 

X.4.7.4.2 Conformance to Base Part Subsection 7.4.2: Name/Role name 

Framework Base Part Section 7.4.2 reads in full: “7.4.2: Name/Role name. The name/role name is a label assigned to a data dictionary entity or to a data dictionary element. 

The class name begins with an upper case letter. Spaces do not appear in an entity name: instead, multiple words are concatenated, with each word starting with a capital letter (example: XnnnYmmm). Entity names are unique within a data theme. 

Element names start with a lower case letter. Spaces do not appear in an element name: instead, multiple words are concatenated, with subsequent words starting with a capital letter (example: xnnnYmmm). Element names are unique within an entity. Combinations of the entity and element names (example: Dataset.name) are therefore unique within a data theme. 

Role names are used to identify the roles of the classes at the ends of a model association and are preceded by the term “Role name” followed by a colon to distinguish them from other types of data dictionary elements.” 

Address Standard Conformance to Base Part 7.4.2. The address standard conforms to this section in substance, but not in form: 

1. The address standard (specifically the content and class parts) provides unique names for every element, attribute, and class. 

2. The names are concatenated to form wikiwords and XML tags for each class, element, and attribute. The wikiwords and XML tags are identical. Wikiwords allow the use of wiki tools to a) promote collaboration and public comment via the internet in drafting the address standard, b) maintain consistency throughout the standard as names are altered or deleted, and c) create automatic hyperlinks for cross-references within the standard. 

3. Wikiword are dictated by wiki formatting rules. The formatting rules require that each element, attribute, and class name begin with a capital letter and include one additional capital letter in the body of the word. For this reason all names are capitalized, whether they are class names, element names, or attribute names. All names include multiple words that are concatenated. Spaces do not appear in any names. 

4. The address standard does not define any roles nor specify any role names. 

X.4.7.4.3 Conformance to Base Part Subsection 7.4.3: Definition 

Framework Base Part Section 7.4.3 reads in full: “7.4.3: Definition. The definition is the entity or element description.” 

Address Standard Conformance to Base Part 7.4.3. The address standard (specifically the content and class parts) includes a formal definition for every element, attribute, and class in the standard. 

X.4.7.4.4 Conformance to Base Part Subsection 7.4.4: Obligation/Condition 

Framework Base Part Section 7.4.4 reads in full: 

“7.4.4.1 General 

“Used only in rows that contain elements, Obligation/Condition is a descriptor indicating whether the element shall always be populated (that is, contain a value or values) or sometimes will be populated for every instance of its owning entity. If the element is a role name, then the obligation/condition shall apply to the element indicated by the Data Type. This descriptor may have the following values: M (mandatory), C (conditional), or O (optional). 

“7.4.4.2 Mandatory (M) 

“Mandatory (M) indicates that the entity or element shall be populated. 

“7.4.4.3 Conditional (C) “Conditional (C) specifies an electronically manageable condition under which at least one entity or element is mandatory. “Conditional” is used for one of the three following possibilities: 

· Expressing a choice between two or more options. At least one option is mandatory and must be populated 

· Populating an entity or element if another element has been populated 

· Populating an element if a specific value for another element has been populated. 

“To facilitate reading by humans, the specific value is used in plain text (for example, “C/not defined by encoding?”). However, the code shall be used to verify the condition in electronic user interface, 

“If the answer to the condition is positive, then the entity or the element shall be populated. 

“7.4.4.4 Optional (O) 

“The entity or the element may be populated. Optional (O) entities and optional elements have been defined to provide a guide to those looking to fully document their data. (Use of this common set of defined elements will help promote interoperability among framework data users and producers.) Optional entities may have mandatory elements. If the optional entity is used, the mandatory elements shall be used. If an optional entity is not used, the elements contained within that entity (including mandatory elements) will also not be used. “ 

Address Standard Conformance to Base Part 7.4.4. Obligation/conditionality is indicated in the XML model of each element and attribute, and in syntax descriptions and XML model of each address class. 

X.4.7.4.5 Conformance to Base Part Subsection 7.4.5: Maximum occurrence 

Framework Base Part Section 7.4.5 reads in full: “7.4.5: Maximum occurrence Used only in rows that contain elements, maximum occurrence specifies the maximum number of instances the element may have. Single occurrences are shown by “1”; unconstrained number of instances are represented by an asterisk “*”. Fixed number occurrences, other than one, are allowed and will be represented by the corresponding number (that is, “2”, “3” …and so on). If the element is a role name, then the maximum occurrence shall apply to the element indicated by the Data Type.” 

Address Standard Conformance to Base Part 7.4.5. The XML model for each class and complex element shows the maximum occurrence for each of the elements and attributes that may comprise it. 

X.4.7.4.6 Conformance to Base Part Subsection 7.4.6: Data type 

Framework Base Part Section 7.4.6 reads in full: “7.4.6: Data type. Specifies a set of distinct values for representing the elements (example: integer, real, CharacterString, DateTime, and Boolean). The data type attribute is also used to define stereotypes for entities and entity names for elements which are role names. These data types are generic types that do not infer an implementation.“ (Base Part 7.4.6, quoted in full) 

Address Standard Conformance to Base Part 7.4.6. The data type for each element and attribute is specified in its description in the Content Part. Data types are named and defined in accordance with the Code List for Data Type (see Base Part section 7.8.2.2, Table 4), except for certain address reference system elements, which are geometric. 

X.4.7.4.7 Conformance to Subsection Base Part 7.4.7: Domain 

Framework Base Part Section 7.4.7 reads in full: “7.4.7: Domain. For an entity, the domain indicates line numbers covered by the elements of that entity in the table. 

“For an element, the domain specifies the values allowed. “Unrestricted” indicates that no restrictions are placed on the data type of the element. Code lists provide a list of potential values, although additional values can be used. Enumerations provide a non-extensible list of potential values.” (Base Part 7.4.7, quoted in full) 

Address Standard Conformance to Base Part 7.4.7. Domain information for each element and attribute is provided in its description in the Content Part. Foir address classes, no domain information is provided, because no address class has any domains. 

X.4.7.5 Conformance to Subsection Base Part 7.5: Metadata 

Framework Base Part Section 7.5 reads in full: 

“7.5.1 Requirement for metadata 

“All datasets shall have metadata that conforms to at least the minimal set of mandatory elements of either ISO 19115, Geographic Information – Metadata, or FGDC-STD-001-1998, Content Standard for Digital Geospatial Metadata (revised June 1988). However, more extensive metadata should be provided. 

“7.5.2 Associating metadata entry with data transfer 

“The mechanism used to associate a structured metadata entry with a data transfer is not explicitly declared in the Framework Data Content Standard due to possible complex dependencies on either the structure of FGDC or ISO metadata being used. It is the intention of the standard to logically insert the appropriately structured metadata from either standard wherever the class attribute “metadata” occurs. The implementation of this capability may be specified in the implementation annexes as referenced to external metadata schemas in the appropriate implementation or programming environment.” 

Address Standard Conformance to Base Part 7.5. Address attributes constitute record-level metadata for address records. The content of file-level metadata is specified in FGDC-STD-001-1998, Content Standard for Digital Geospatial Metadata (revised June 1998). 
X.4.7.6 Conformance to Subsection Base Part 7.6: Model integration 

Framework Base Part Section 7.6 reads in full: “7.6: Model integration. The dependencies among the models specified in the thematic parts of the standard are shown in Figure 2. In Figure 2, the parenthetical text (from Transportation) means that there is a UML package called “Transportation” in which all transportation constructs reside, including Transportation Base.” 

Figure 2 – Dependencies among the models specified in the thematic parts 

FORMAT NOTE: NEED TO ADD FIGURE 2 
Address Standard Conformance to Base Part 7.6. If the address standard were to be incorporated into the Framework Data Standard, it would be instantiated by and dependent on the Base Part. The address standard might also be related directly to the Cadastral and Transportation themes, as described in Sections X.2.2 and X.3 this Appendix. 

X.4.7.7 Conformance to Subsection Base Part 7.7: Establishment of identifiers 

Framework Base Part Section 7.7 reads in full (omitting the footnote): “7.7: Establishment of identifiers. Every UML class that represents a feature type includes attributes for identifier and an optional identifier authority. This construct can be used to distinguish between similar values in different datasets. Policies may be developed within a community for assigning namespaces and permanent identifiers to features and expressing equivalencies among features that have been assigned different namespaces and, therefore, different identifiers, which may be permanent. If there is no standard way to create and manage identifiers, users may develop their own schema and include its description in the dataset metadata.” 

Address Standard Conformance to Base Part 7.7. The address standard defines an address attributes, Address ID, to serve as an address identifier, and another attribute, Address Authority, to serve as an authority identifier. 

X.4.7.8 Conformance to Base Part Subsection 7.8: Framework feature model and common classes 

X.4.7.8.1 Conformance to Subsection Base Part 7.8.1: Introduction 

Framework Base Part Section 7.8.1 reads in full (omitting Table 2): “7.8.1: Introduction. The Framework Data Content Standard organizes information using the ISO General Feature Model [ISO 19109]. Features are abstractions of real-world phenomena or man-made constructs that typically have a persistent or assigned identity, such as a name or code, a location represented by a formalized geometry, and a set of other properties and relationships. 

“Each framework theme, represented by a part in the standard, documents one or more formal feature types using a logical information model (attributes, associations, conditionality) represented as class diagrams in UML. All feature types (see darker shaded classes in Figure 3) are denoted in UML using the stereotype <<Feature>>. All features in every part of the standard are subclasses of this common framework Feature and thus inherit its properties as shown in the diagram. Except for identifier, all properties are optional and most of them are repeatable. 

“All classes stereotyped as <<Feature>> implement the Abstract class named "Feature" in the Base and inherit all of its properties. Likewise, any class stereotyped as <<FeatureCollection>> implements the Abstract class of the same name in the Base and inherits its property of "metadata". Inheritance is also shown through an italicized parent classname in the upper right corner of the child class. 

“The Framework Data Content Standard supports the transfer of geographic data from one party to another. A group of features, known as a feature collection, would define a transfer. Metadata may be associated with the contents of the transfer, as is done now with FGDC “dataset-level” metadata. This feature collection may include features from one or more thematic parts of the standard, depending on the application and its requirements. 

“Table 2 represents the information from Figure 3 in data dictionary format. 

Figure 3 – The conceptual framework feature model and common classes 

FORMAT NOTE: NEED TO ADD FIGURE 3 
Table 2 – Description of common UML classes 

[Table 2 is omitted here; it adds no conformance requirements beyond those given in the text above.] 

“The extensibility mechanism shown in Figure 3 (ExtendedAttribute) allows for the description and transfer of additional ad hoc data content without requiring changes or extensions to the data schema. This repeatable structure may carry one or more additional attributes and their values for use in peer-to-peer transfer of unofficial feature properties. Any feature class may incorporate this reference to the ExtendedAttribute class. The link property of ExtendedAttribute expands to a triplet of elements associated with a Uniform Resource Locator (URL) for external documentation. Some ResourceTypes are shown as a code list to characterize the information content found at the referenced URL. For Transportation parts of this standard, events provide an alternative method of extending attributes when their values are not necessarily constant for the entire length of a feature." 

Address Standard Conformance to Base Part 7.8.1. The address standard meets this requirement. Addresses meet the definition of “feature.” The address standard defines subclasses of the feature “addresses”, using a logical information model. The model is presented as an XSD, not a UML model, for reasons stated in section X.4.7.1. The standard supports both record-level and file-level metadata, and the Exchange Part provides a template for both monolithic and transactional exchanges. The data model is extensible. 

QUESTION: 
ASWG, FGDC: Does this section require us to define a top-level class "Address" as a general feature type documented by the address standard? -- EdWells - 18 Jan 2009 
X.4.7.8.2 Conformance to Base Part Subsection 7.8.2: Code lists 

Framework Base Part Section 7.8.2 reads in full: 

“7.8.2.1 ResourceType code list 

“ ResourceType is a CodeList of values for the attribute urlType. 

“Table 3 – CodeList for ResourceType 

	Name 
	Definition 

	database 
	Collection of records where each record has the same structure of data elements 

	documentation 
	Resource file that describes usage of referenced URL 

	dtd 
	Schema expressed via a set of declarations written in Document Type Definition (DTD) language* 

	metadata 19115_19139 
	Metadata records formatted using structure from ISO 19115, Geographic information – Metadata, and ISO 19139, Geographic information – Metadata - XML schema implementation 

	metadataFGDC 
	Metadata records formatted using structure from a version of the FGDC Content Standard for Digital Geospatial Metadata 

	webPage 
	Resource on the World Wide Web usually in Hypertext Markup Language (HTML) format 

	webSite 
	Collection of Web pages that common to a particular domain name or subdomain on the World Wide Web 

	xmlSchema 
	Schema expressed using a version of the XML Schema World Wide Web Consortium (W3C) Recommendation 


“7.8.2.2 DataType code list 

“ DataType is a CodeList of values for the attribute dataType. 

“Table 4 – CodeList for DataType 

	Name 
	Definition 

	boolean 
	True or False 

	characterString 
	A CharacterString is an arbitrary-length sequence of characters including accents and special characters from repertoire of one of the adopted character sets 

	date 
	Values for year, month, and day 

	dateTime 
	A combination of year, month, and day and hour, minute, and second 

	integer 
	Any member of the set of positive whole numbers, negative whole numbers and zero 

	number 
	One of a series of symbols of unique meaning in a fixed order which may be derived by counting 

	real 
	Real numbers are all numbers that can be written as a possibly never repeating decimal fraction 

	url 
	Network accessible resource in the form of a Uniform Resource Identifier (URI) 


Address Standard Conformance to Base Part 7.8.2. All data types in the data dictionary conform to the code list in Table 4, except for certain address reference system elements, which are geometric features. The address standard includes no resource types, so Table 3 does not apply to the address standard. 

X.4.8 Conformance to Base Part Section 8: Encoding of framework data content 

Framework Base Part Section 8 reads in full: “8: Encoding of framework data content. To support data exchange, the parts of the Framework Data Content Standard may include informative annexes that provide guidance to implementers on the transformation of the UML information content into a specific encoding environment. These annexes not only document the context and environment of implementation and validation schema for the information content unique to a part of the standard, but also may include encoding or schema representation of heterogeneous collections of features from multiple themes. Because the standard includes a single UML model of all themes that are exposed progressively through a series of limited diagrams in the context of a theme, it represents an integrated set of classes for all framework data.” 

Address Standard Conformance to Base Part 8. The address standard provides an XSD, not a UML model, for reasons given under X.4.7.1 above. The XSD provides guidance on the transformation of address information into a specific encoding environment. The Content and Classification parts of the address standard provide XML models for each class, element, and attribute defined in the standard. The Exchange part of the standard integrates the XML element, attribute, and class models into a single XSD. The XSD provides complete, open, standard XML data exchange templates for both monolithic and transactional data exchanges. For validation tests, similar guidance is provided by inclusion of complete SQL pseudocode in each test defined in the Data Quality Part of the address standard. 

-- MarthaWells - 21 Dec 2008 -- EdWells - 18 Jan 2009 -- EdWells - 11 May 2009 
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