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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting. Publication as an International Standard requires approval by at least 75% of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 19126 was prepared by Technical Committee ISO/TC 211, Geographic information/Geomatics.

This document contains four annexes. Annex A is normative; annexes B, C, and D are informative.
Introduction

This International Standard defines the structure for registers of geographic feature metadata collections in terms of feature data dictionaries and feature catalogues. As described in ISO 19110 Geographic information – Methodology for feature cataloguing, geographic features are real world phenomena associated with a location relative to the surface of the earth, about which data are collected, maintained, and disseminated. Geographic feature metadata are characterizations of phenomena captured as geographic information such as feature types and attribute types.
A feature data dictionary specifies a set of features, attributes, and attribute values that may be used to describe geographic information. A feature data dictionary does not associate attributes with features. A feature data dictionary may be used to develop a feature catalogue in conformance with ISO 19110. A feature catalogue associates attributes with features.

A feature data dictionary establishes the universe of all features, attributes, and attribute values that may be used in a particular context. In this International Standard the context is established by the Digital Geographic Information Working Group (DGIWG), which is a Class A liaison organisation to ISO TC 211. Other feature data dictionaries may be defined for other geographic information contexts and this International Standard may serve as a template for use in these other contexts. Accordingly, a multi-part standard could be developed.
The DGIWG Feature and Attribute Coding Catalogue (FACC) Data Dictionary may be used to establish feature catalogues that are conformant with a sub-set of the elements of ISO 19110. Specifically, the feature association and feature operation elements from ISO 19110 are not used in the DGIWG context. This International Standard is a conformant profile of ISO 19110 in accordance with ISO 19106 Geographic Information – Profiles.

This International Standard is defined in terms of a register conformant to the procedures for registration established in ISO 19135 Geographic Information – Procedures for registration of items of geographic information. ISO 19135 is a procedural standard that defines the process of establishing and maintaining a register. It specifies that a technical standard is required to define the item classes in any conformant register. This International Standard serves as the technical standard that defines the item classes required for a register of FACC Data Dictionary elements. This International Standard does not specify individual register items in the FACC data dictionary register.
This International Standard is a joint standard, developed by ISO TC 211 and the DGIWG under the terms of the ISO TC 211 - DGIWG Cooperative Agreement. The FACC data dictionary register established conformant to this International Standard is maintained under the authority of the DGIWG.
The FACC data dictionary register may serve as a source of reference for similarly defined international feature data dictionaries, as part of a system of authoritative cross-referencing. The application of this International Standard will not automatically result in harmonization or interoperability between different geographic information communities. Cross-referencing across feature data dictionaries between respective dictionary items may be difficult in cases where the structure of a register differs between information communities. This International Standard may serve as a guide for other information communities to develop other compatible registers that may work in a system of authoritative cross-referencing.
Geographic information — Profile FACC data dictionary
1 Scope

This International Standard specifies a profile of ISO 19110 Geographic information — Methodology for feature cataloguing, in the context of the DGIWG Feature and Attribute Coding Catalogue (FACC) Data Dictionary. It defines a data dictionary and includes the definition of features and attributes only, which may be of use to the wider international community.
2 Conformance

A register for a feature data dictionary defined in accordance with this International Standard shall pass all of the conditions specified in the abstract test suite of ISO 19135 and the abstract test suite in annex A.2 of this International Standard.

A register for a feature catalogue defined in accordance with this International Standard shall pass all of the conditions specified in the abstract test suite of ISO 19135, the abstract test suite of ISO 19110, and the abstract test suite in annex A.3 of this International Standard.

A FACC data dictionary register defined in accordance with this International Standard shall pass all of the conditions specified in the abstract test suite of ISO 19135 and the abstract test suites in annexes A.2 and A.4 of this International Standard.

Any feature data dictionary register or feature catalogue register created in accordance with this International Standard shall be available in electronic form.

3 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of this International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. However, parties to agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent editions of the normative documents indicated below. For undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO 19101:2003* (FDIS), Geographic information — Reference model.
ISO PDTR 19103:200x* (DTS: 211n1082), Geographic information — Conceptual schema language.
ISO 19106:200x* (DIS), Geographic information — Profiles.
ISO 19107:2003* (FDIS), Geographic information — Spatial schema.

ISO 19110:2003* (FDIS), Geographic information — Methodology for feature cataloguing.

ISO 19115:2003* (FDIS), Geographic information — Metadata.

ISO 19131:200x* (WD2: 211n1332), Geographic information — Data product specifications.

ISO 19135:200x* (WD3), Geographic information — Procedures for registration of items of geographic information.
ISO/IEC Directives, Part 2 — Methodology for the development of international standards. 4th ed. 2001.

Digital Geographic Information Working Group (DGIWG). Digital geographic information exchange standard (DIGEST), Part 4: Feature and attribute coding catalogue (FACC) data dictionary [online]. Ed. 2.1. Washington: DIGEST, 2000.

* to be published
4 Terms, definitions, and abbreviations
4.1 Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply.
4.1.1

attribute

potential characteristic of a feature
4.1.2

attribute type

type of an attribute
4.1.3

attribute value

value from the domain of an attribute type whose value data type is enumerated

4.1.4

data product

dataset or dataset series that is supplied or required to be supplied for multiple use by multiple users [ISO 19131]
4.1.5
data product specification

detailed description of a data product for production, sales, end-use or other purposes [ISO 19131]
4.1.6
feature data dictionary

set of independent specifications of the feature types, attribute types, attribute values, and feature associations that may be used to describe geographic data
NOTE:
Feature operations are not included in a feature data dictionary.
4.1.7
feature

abstraction of real world phenomena with common properties [ISO 19110]

4.1.8
feature association

relationship that links instances of one feature type with instances of the same or a different feature type [ISO 19110]

NOTE:
In the context of this International Standard instances relate to occurrences of feature types in a feature data dictionary or a feature catalogue.
4.1.9
feature attribute

characteristic of a feature [ISO 19110]
NOTE:
A feature attribute has a name, a data type, and a value domain associated to it. A feature attribute for a feature instance also has an attribute value taken from the value domain.
4.1.10
feature attribute value

value from the domain of a feature attribute whose value data type is enumerated

4.1.11
feature catalogue

catalogue containing the definition and descriptions of the feature types, feature attributes, and feature associations occurring in one or more sets of geographic data, together with any feature operations that may be applied [ISO 19110]
NOTE:
Feature catalogues also include feature attribute values for those feature attributes whose vale data type is enumerated.

4.1.12
feature metadata collection

set of characterizations of phenomena captured as geographic information
4.1.13
feature operation

operation that every instance of a feature type may perform [ISO 19110]

4.1.14
feature type

type of a feature
4.1.15
geographic information

information concerning phenomena implicitly or explicitly associated with a location relative to the earth [ISO 19101]

4.1.16
information content specification

specification of the information content of a geographic database for a particular information community and/or topic area
NOTE:
An information content specification does not necessarily contain all of the elements of a data product specification and is more related to structures in a database than defined data products.

4.1.17

item class

set of items with common properties [ISO 19135]

4.1.17

item identifier

identifier of an item in a register [ISO 19135]

4.1.18
register

set of files (paper, electronic, or a combination) containing item identifiers and associated information [ISO 19135]

4.1.19

technical standard

standard containing the definitions of item classes requiring registration [ISO 19135]

4.2 Abbreviations

ASCII

American Standard Code for Information Interchange
DGIWG

Digital Geographic Information Working Group
FACC

Feature and Attribute Coding Catalogue

ICAO

International Civil Aviation Organization

IEC


International Electrotechnical Commission

IHO


International Hydrographic Organization

ISO


International Organization for Standardization

SI


Système International d'unités (International System of Units)

5 Concepts

5.1 Introduction
A feature metadata collection is a set of characterizations of phenomena captured as geographic information. Common characterizations include features, associations between features, attributes, specifications of attribute value domains, bindings of attributes to features, and operations on features (and their bound attributes).

Feature data dictionaries and feature catalogues are specific types of feature metadata collections addressed in this International Standard. Information content specifications and data product specifications are constrained uses of feature data dictionaries and feature catalogues with a restricted domain and scope.
Registers provide a basis for the flexible management of information about feature metadata collections.
5.2 Feature data dictionary
A feature data dictionary is a set of independent definitions of the feature types, attribute types, attribute values, and feature associations. A feature data dictionary may not include feature associations. A feature data dictionary shall not associate attribute types to individual feature types.

Feature types, attribute types, attribute values, and feature associations constitute the four item classes within a feature data dictionary. Individual feature types, attribute types, attribute values, and feature associations constitute items within the corresponding item class.

A feature data dictionary consists of information about:

a. the feature data dictionary as a whole, e.g., identification and contact information; and
b. items in each item class. Such information includes:

i. one or more feature types, e.g., name, definition, and optionally a code;
ii. one or more attribute types, e.g., name, definition, value data type, and optionally a code;
iii. conditionally, attribute values for attributes of attribute value data type enumerated, e.g., name, definition, and optionally a code; and

iv. zero or more feature associations, e.g., name, definition, included feature types, and optionally a code.

c. Additionally, each item also includes information necessary to manage that item, e.g., item identifier, publication status, and information about relationships to external documents.

5.3 Feature catalogue

A feature catalogue is a set of conditional definitions of the feature types, feature attributes, feature attribute values, and feature associations occurring in one or more sets of geographic data, together with any feature operations that may be applied. A feature catalogue may not include feature associations.

Feature types, feature attributes, feature attribute values, feature associations, and feature operations constitute the five item classes within a feature catalogue. Individual feature types, feature attributes, feature attribute values, feature associations, and feature operations constitute items within the corresponding item class.

A feature catalogue consists of information about:

a. the feature catalogue as a whole, e.g., identification and contact information; and

b. items in each item class. Such information includes:

i. one or more feature types, e.g., name, definition, and optionally a code;

ii. for each feature type, optional specification of spatial representation;

iii. for each feature type, zero or more feature attributes, e.g., name, definition, value data type, and optionally a code;

iv. for each feature attribute, optional specification of value domain restrictions;

v. conditionally, attribute values for feature attributes of attribute value data type enumerated, e.g., name, definition, and optionally a code;

vi. zero or more feature associations, e.g., name, definition, included feature types, and optionally a code; and

vii. for each feature type, zero or more feature operations, e.g., name, definition, and optionally a code.

c. Additionally, each item also includes information necessary to manage that item, e.g., item identifier, publication status, and information about relationships to external documents.

5.4 Information content specification
An information content specification is a specification of the information content of a geographic database for a particular information community and/or topic area. It does not necessarily contain all of the elements of a data product specification (ISO 19131; see 5.5) and is more related to structures in a database than defined data products. The content information for a feature-based geographic database is described in terms of an application schema and a feature catalogue. The data on the features included in the information content specification includes a description of each of the features selected in the universe of discourse. This may be accomplished through the inclusion a feature catalogue within the information content specification, or through reference to items in an externally specified feature catalogue.

5.5 Data product specification
A data product specification defines the requirements for a data product [ISO 19131, 6.1]. These requirements form the basis for producing or acquiring data, and also allow users to evaluate the data product to determine whether it fulfils their requirements. A data product specification contains multiple major sections, including one on data content and structure. The content information of a feature-based data product is described in terms of an application schema and a feature catalogue [ISO 19131, 10.1]. The data on the features included in the product specification includes a description of each of the features selected in the universe of discourse. This may be accomplished through the inclusion a feature catalogue within the data product specification, or through reference to items in an externally specified feature catalogue.
5.6 Register

Feature metadata collections may be established as simple registers [ISO 19135, 6.1.1] of items that are extended through the process of registration, published electronically, and used as a basis for harmonization and the establishment of interoperability between different geographic information communities.
5.7 Stylistic conventions

In accordance with ISO/TC 211 naming conventions, all data elements are presented as character strings in which:

a. all characters are in lower case excepting those following spaces, and

b. all spaces have been subsequently removed.

Unless otherwise stated all data elements are mandatory.

New class types use the prefix “FM_” (feature metadata).

6 Feature metadata register schema
6.1 Introduction

The schema specified in this clause describes the structure and content of a feature metadata register. The schema is specified in UML (ISO/IEC 19501) as specified in ISO 19103. The schema consists of a single package (Figure 1 and Figure 2) derived from the register schema [ISO 19135, 10]. It is comprised of 42 classes that represent information held in the register, of which five are defined by the register schema, three are derived from the register schema, and 34 are unique to this International Standard. Additionally, the feature metadata register schema includes three data types used by attributes of these classes.
Figure 1 specifies the register schema [ISO 19135, 10] extended by three derived classes unique to the feature metadata register. Figure 2 begins with the three derived classes (and their superclasses from ISO 19135) and specifies the remaining classes. Each class and data type is documented in a subsequent subclause.
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Figure 1 – The extended register schema
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Figure 2 – The feature metadata register schema
6.2 FM_FeatureMetadataRegister

6.2.1 Introduction
The class FM_FeatureMetadataRegister (Figure 3) shall be derived from class RE_Register [ISO 19135, 10.2] and specify information about the feature metadata register. It adds three additional attributes.
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Figure 3 – FM_FeatureMetadataRegister

6.2.2 scopeSet

The attribute scopeSet shall be a set of FM_Scope elements ([ISO 19110, Table B.1, Element 02]; see 6.30.3) and describe a subject domain of the registered items. The scopeSet may be used as the basis for creating metadata for submission to search engines.
EXAMPLE
{“Hydrography”, “Ports and Harbours”}.

6.2.3 fieldOfApplicationSet
The optional attribute fieldOfApplicationSet shall be a set of FM_FieldOfApplication elements ([ISO 19110, Table B.1, Element 03]; see 6.32) and describe the kinds of use of the registered items. The fieldOfApplicationSet may be used as the basis for creating metadata for submission to search engines.
EXAMPLE
{“Agricultural Production”, “Marine Navigation”}.

6.2.4 functionalLanguage

The conditional attribute functionalLanguage shall be a character string containing a specification of the notational system used for formal definitions of feature operations [ISO 19110, Table B.1, Element 09]. The functionalLanguage is mandatory if the feature metadata collection includes feature operations.

EXAMPLE
“xxxx”.
6.3 FM_FeatureMetadataClass
6.3.1 Introduction

The abstract class FM_FeatureMetadataClass (Figure 4) shall be derived from class RE_ItemClass [ISO 19135, 10.8] and specify information about feature metadata classes. It adds one additional attribute and has eight subclasses.
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Figure 4 – FM_FeatureMetadataClass

6.3.2 itemCount
The optional attribute itemCount shall be represented as a positive integer and specify the number of items in the register categorized as the class type.
EXAMPLE
947.
6.3.3 Derived classes
The classes FM_FeatureTypeClass, FM_AttributeTypeClass, FM_AttributeValueClass, FM_FeatureRepresentationClass, FM_FeatureAttributeClass, FM_FeatureAttributeValueClass, FM_FeatureAssociationClass, and FM_FeatureOperationClass (Figure 4) are subclasses of FM_FeatureMetadataClass and specify information about specific classes of feature metadata items.

6.3.3.1 name

In this International Standard the value of the attribute name for each derived class shall be as follows:

a. FM_FeatureTypeClass: “Feature Type” [ISO 19110, Table B.1].

b. FM_AttributeTypeClass: “Attribute Type”.

c. FM_AttributeValueClass: “Attribute Value”.

d. FM_FeatureRepresentationClass: “Feature Representation”.

e. FM_FeatureAttributeClass: “Feature Attribute” [ISO 19110, Table B.1].

f. FM_FeatureAttributeValueClass: “Feature Attribute Value” [ISO 19110, Table B.1].

g. FM_FeatureAssociationClass: “Feature Association” [ISO 19110, Table B.1].

h. FM_FeatureOperationClass: “Feature Operation” [ISO 19110, Table B.1].

6.3.3.2 technicalStandard

In this International Standard the value of the technicalStandard element for each derived class shall be as follows:

a. For FM_FeatureTypeClass, FM_FeatureAttributeClass, FM_FeatureAttributeValueClass, FM_FeatureAssociationClass, and FM_FeatureOperationClass: 

i. title: “ISO 19110:2003, Geographic information - Methodology for feature cataloguing”.

ii. alternateTitle: “ISO 19110:2003”.

iii. date: 2003.

iv. otherCitationDetails: “Table B.1”.

b. For FM_AttributeTypeClass, FM_AttributeValueClass, and FM_FeatureRepresentationClass:
i. title: “ISO 19126:2005, Geographic information – Profile FACC data dictionary”.

ii. alternateTitle: “ISO 19126:2005”.

iii. date: 2005.

iv. otherCitationDetails: “Clause 6”.

6.4 FM_FeatureMetadataItem

6.4.1 Introduction
The abstract class FM_FeatureMetadataItem (Figure 5) shall be derived from class RE_RegisteredItem [ISO 19135, 10.10] and specifies information about a feature metadata item in a feature metadata register. It adds two additional attributes and has seven subclasses.
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Figure 5 – FM_FeatureMetadataItem

6.4.2 code

The optional attribute code shall be a positive integer that is used to denote a register item in data interchange outside of the scope of the register. Each code shall uniquely denote an item in the scope of a subclass of FM_FeatureMetadataClass.
EXAMPLE
121.

A code is an information process efficient denotation whereas a name [ISO 19135, 10.10.3] is a human-accessible denotation. There is a one-to-one relationship between the values of the name and code attributes of a register item. Therefore, a FM_FeatureMetadataItem.name and a FM_FeatureMetadataItem.code may be used interchangeably to denote the same register item in data interchange.
NOTE
An itemIdentifier [ISO 19135, 10.10.2] is used to uniquely denote a register item within a register and is distinguished from a code which is used in data interchange outside of the scope of that register.
6.4.3 alphaCode

The optional attribute alphaCode shall be a character string containing a compact and not necessarily human-readable designator that is used to denote a register item in data interchange outside of the scope of the register. Each alphaCode shall uniquely denote an item in the scope of a subclass of FM_FeatureMetadataClass.
EXAMPLES
“AL015” and “CURVEL”.

An alphaCode is an information process efficient denotation whereas a name [ISO 19135, 10.10.3] is a human-accessible denotation. There is a one-to-one relationship between the values of the name and alphaCode attributes of a register item. Therefore, a FM_FeatureMetadataItem.name and a FM_FeatureMetadataItem.alphaCode may be used interchangeably to denote the same register item in data interchange.
6.4.4 Derived classes
The classes FM_FeatureType, FM_AttributeType, FM_AttributeValue, FM_FeatureAttribute, FM_FeatureAttributeValue, FM_FeatureAssociation, and FM_FeatureOperation (Figure 5) are subclasses of FM_FeatureMetadataItem and specify information about specific feature metadata items.

6.5 FM_FeatureType

6.5.1 Introduction

The class FM_FeatureType (Figure 6) shall be derived from class FM_FeatureMetadataItem (see 6.4) and specify information about a feature type in a feature metadata register. It adds one additional attribute, three additional associations, and has one subclass.
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Figure 6 – FM_FeatureType

6.5.2 aliasSet
The attribute aliasSet shall be a possibly empty set of FM_Alias elements ([ISO 19110, Table B.1, Element 14]; see 6.33) that describe functionally equivalent synonyms for the feature type.
EXAMPLE
{“Coastline”, “Coastal shoreline”}.

6.5.3 Equivalent

The association Equivalent shall connect the FM_FeatureType to zero or more FM_ConstrainedFeature (see 6.25) to which the feature type is semantically equivalent. This association shall be navigable from feature to equivalentTo, but need not be navigable in the opposite direction.

NOTE
This supports the ability to identify multiple semantically equivalent ways of specifying the same feature, either as a specialized feature or as a generalized feature with detailed attribution.
EXAMPLE
A feature that corresponds to an aerodrome may be equivalent to a feature that is an airport with an enumerated attribute that indicates that it is an aerodrome.
6.5.4 Composition
The aggregate association Composition shall connect the FM_FeatureType to zero or more FM_ConstrainedFeature (see 6.25) that, taken together, are semantically equivalent to the feature type. This association shall be navigable from compositionOf to composedOf, but need not be navigable in the opposite direction.

NOTE
This supports the ability to identify semantically equivalent ways of describing the same complex feature, either as a generalized feature or as a set (aggregate) of specialized features.
6.5.5 Identifies

The association Identifies shall connect the FM_FeatureType to an FM_ConstrainedFeature (see 6.25) that uses the feature type in the specification of a constrained feature. This association shall be navigable from feature to identified, but need not be navigable in the opposite direction.

6.5.6 Derived classes
The class FM_FeatureRepresentation (Figure 7) is a subclass of FM_FeatureType and specifies spatial representation information about a feature type in a feature metadata register.
6.6 FM_FeatureRepresentation

6.6.1 Introduction

The class FM_FeatureRepresentation (Figure 7) shall be derived from class FM_FeatureType (see 6.5) and specify spatial representation information about a feature type in a feature metadata register. It adds one additional attribute and four additional associations.
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Figure 7 – FM_FeatureRepresentation

6.6.2 spatialRepresentation
The optional attribute spatialRepresentation shall use a value from the CodeList MD_GeometricObjectTypeCode [ISO 19135, B.5.15] that specifies the spatial type of the feature representation.
6.6.3 Subtype

The association Subtype shall connect the FM_FeatureRepresentation to zero or more different FM_FeatureRepresentation, each of which the feature representation is a subtype of, inheriting feature attributes, feature associations, and feature operations. This association shall be navigable from subtypeOf to supertypeOf, but need not be navigable in the opposite direction.
6.6.4 Characteristic

The association Characteristic shall connect the FM_FeatureType to zero or more instances of FM_FeatureAttribute (see 6.21), each of which characterizes the feature representation. This association shall be navigable from feature representation to feature attribute, but need not be navigable in the opposite direction.
6.6.5 Affect

The association Affect shall connect the FM_FeatureRepresentation to an FM_FeatureOperation (see 6.24). This association shall be navigable from operation to affectedBy, but need not be navigable in the opposite direction.
6.6.6 DefinedIn

The aggregation association DefinedIn shall connect the FM_FeatureRepresentation to zero or more FM_FeatureOperation (see 6.24).  

6.7 FM_AttributeType

6.7.1 Introduction

The abstract class FM_AttributeType (Figure 8) shall be derived from class FM_FeatureMetadataItem (see 6.4) and specify information about a feature attribute in a feature metadata register. It adds two additional attributes, one additional association, and has six subclasses.
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Figure 8 – FM_AttributeType

6.7.2 aliasSet

The attribute aliasSet shall be a possibly empty set of FM_Alias elements (see 6.33) that describe functionally equivalent synonyms for the attribute type.
EXAMPLE
{“Bog type”, “Bog category”, “Bog class”}.

6.7.3 valueMultiplicity

The optional attribute valueMultiplicity shall be a positive integer that specifies the number of discrete domain values that may be assigned to the attribute. If the attribute is not present, then the multiplicity shall be one.
EXAMPLE
2.
NOTE:
This is termed LIST attributes in IHO S-57. An example is a radio tower that may broadcast at multiple frequencies.

6.7.4 Derived
The optional association Derived shall connect the FM_AttributeType to zero or more FM_FeatureAttribute (see 6.21). This association shall be navigable from derivedBy to derivedFrom, but need not be navigable in the opposite direction.
6.7.5 Derived classes
The classes FM_TextAttributeType, FM_NumericAttributeType, FM_IndexAttributeType, FM_BooleanAttributeType, FM_NullAttributeType, and FM_EnumerationAttributeType are subclasses of FM_FeatureAttributeType (see Figure 8) and specify information about specific classes of attribute types.

6.8 FM_TextAttributeType

6.8.1 Introduction

The class FM_TextAttributeType (Figure 9) shall be derived from class FM_AttributeType (see 6.7) and specify information about text attribute types. It adds two additional attributes. The domain of values of a text attribute is a character string.
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Figure 9 – FM_TextAttributeType

6.8.2 length

The optional attribute length shall be a positive integer that specifies the maximum length of text values that may be assigned to the text attribute type. If the attribute is not present, then the text length shall be unconstrained.
EXAMPLE
80.

6.8.3 lexical

The optional attribute lexical shall be a Boolean that specifies the range of character values that may be used in character string values of the text attribute type. If the lexical attribute is not present, then the range of character values shall not be lexical. Lexical character values encompass any character, including accents, diacritical marks, special characters, and any other ISO standardized alphabet. Non-lexical character values are limited to characters from the ASCII code (or, equivalently, ISO 646 International Reference Version alphabet).
EXAMPLE
TRUE.

6.8.4 Derived classes
The classes FM_KeyAttributeType and FM_StructuredTextAttributeType are subclasses of FM_TextAttributeType (see Figure 9) and specify information about specific classes of text attribute types.

6.9 FM_KeyAttributeType

The class FM_KeyAttributeType (Figure 9) shall be derived from class FM_TextAttributeType (see 6.8) and specify information about a key attribute type in a feature metadata register. The domain of values of a key attribute is a character string that is used for identification.
EXAMPLE
“AJ4362”.
6.10 FM_StructuredTextAttributeType

6.10.1 Introduction

The class FM_StructuredTextAttributeType (Figure 9) shall be derived from class FM_TextAttributeType (see 6.8) and specify information about a structured text attribute type in a feature metadata register. It adds one additional attribute. The domain of values of a structured text attribute is a character string whose format and/or values adhere to a structure specified by an associated scheme.
6.10.2 structureSpecification

The attribute structureSpecification shall be a character string that specifies a scheme of one or more constraints on the structure of the text values that may be assigned to the attribute.
EXAMPLE
“CCYYMMDD”.

6.11 FM_NumericAttributeType

6.11.1 Introduction

The abstract class FM_NumericAttributeType (Figure 10) shall be derived from class FM_AttributeType (see 6.7) and specify information about a numeric attribute type in a feature metadata register. It adds four additional attributes and has two subclasses.
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Figure 10 – FM_NumericAttributeType

6.11.2 intervalDisallowed

The optional attribute intervalDisallowed shall be a Boolean that specifies whether the domain of values of the numeric attribute is limited to a single number. If the attribute is not present, then the domain of values shall not be restricted.

EXAMPLE
TRUE.

NOTE:
When interval values are used, the following possibilities exist:
    a.
the bounded open interval (a, b);
    b.
the bounded interval [a, b);
    c.
the bounded interval (a, b];
    d.
the unbounded interval (a, +infinity);
    e.
the unbounded interval [a, +infinity);
    f.
the unbounded interval (-infinity, b); and
    g.
the unbounded interval (-infinity, b].
6.11.3 maximumValue

The optional attribute maximumValue shall be a character string that specifies the maximum value of the numeric attribute.

EXAMPLES
“10000” and “567.8”.

6.11.4 minimumValue

The optional attribute minimumValue shall be a character string that specifies the minimum value of the numeric attribute.

EXAMPLES
“-100” and “12.3”.

6.11.5 increment

The optional attribute increment shall be a character that specifies the amount by which successive values of the numeric attribute differ.

EXAMPLES
“10” and “0.5”.

6.11.6 Derived classes
The classes FM_CountAttributeType and FM_QuantityAttributeType are subclasses of FM_NumericAttributeType (Figure 10) and specify information about specific classes of numeric attribute types.

6.12 FM_CountAttributeType

The class FM_CountAttributeType (Figure 10) shall be derived from abstract class FM_NumericAttributeType (see 6.11) and specify information about a count attribute type in a feature metadata register. The domain of values of a count attribute is a cardinal number, an ordinal number, a cardinal number interval, or an ordinal number interval.

6.13 FM_QuantityAttributeType

6.13.1 Introduction

The abstract class FM_QuantityAttributeType (Figure 11) shall be derived from abstract class FM_NumericAttributeType (see 6.11) and specify information about a quantity attribute type in a feature metadata register. It adds one additional association and has two subclasses.
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Figure 11 – FM_QuantityAttributeType

6.13.2 Measure

The optional association Measure shall connect the FM_QuantityAttributeType to an FM_MeasureSpecification (see 6.25) that specifies the measure of the value of the quantity attribute. This association shall be navigable from measureOf to specifiesMeasure, but need not be navigable in the opposite direction.
NOTE:
The ISO metric SI units are recommended but any other units may be defined. The measure of some attributes must be defined in other units due to the fact that these measures are included in regulations, such as the need to specify altitude in feet to be in compliance with ICAO aviation regulations.
6.13.3 Derived classes
The classes FM_IntegerAttributeType and FM_RealAttributeType are subclasses of FM_QuantityAttributeType (Figure 10) and specify information about specific classes of quantity attribute types.

NOTE:
In certain encodings the range of numeric attribute values may be limited to allow for short or long integer, or single or double precision encoding of numbers. The derived classes provide mechanisms for specifying limited range and resolution of numeric attribute values.
6.14 FM_IntegerAttributeType

The class FM_IntegerAttributeType (Figure 11) shall be derived from abstract class FM_QuantityAttributeType (see 6.13) and specify information about an integer attribute type in a feature metadata register. The domain of values of an integer attribute is an integer or an integer interval.
6.15 FM_RealAttributeType

The class FM_RealAttributeType (Figure 11) shall be derived from abstract class FM_QuantityAttributeType (see 6.13) and specify information about a real attribute type in a feature metadata register. The domain of values of a real attribute is a real or a real interval.
6.16 FM_IndexAttributeType

The class FM_IndexAttributeType (Figure 8) shall be derived from class FM_AttributeType (see 6.7) and specify information about an index attribute type in a feature metadata register. The domain of values of an index attribute is an integer that is used for identification.
EXAMPLE
24.

6.17 FM_BooleanAttributeType

6.17.1 Introduction

The class FM_BooleanAttributeType (Figure 8) shall be derived from class FM_AttributeType (see 6.7) and specify information about a Boolean attribute type in a feature metadata register. The domain of values of a Boolean attribute is two values, FALSE and TRUE, representing the false and true values in a two-valued logic system.

EXAMPLE
TRUE.

6.18 FM_NullAttributeType

6.18.1 Introduction

The class FM_NullAttributeType (Figure 8) shall be derived from class FM_AttributeType (see 6.7) and specify information about a null attribute type in a feature metadata register. The domain of values of a null attribute is a single value, NULL, representing no information.
EXAMPLE
NULL.

6.19 FM_EnumerationAttributeType

6.19.1 Introduction

The class FM_EnumerationAttributeType (Figure 12) shall be derived from class FM_AttributeType (see 6.7) and specify information about the enumerated attribute type. It adds three additional associations. The domain of values of an enumeration attribute is one of a finite set of mutually exclusive values.
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Figure 12 – FM_EnumerationAttributeType

6.19.2 Domain

The aggregation association Domain shall connect the FM_EnumerationAttributeType to one or more FM_AttributeValue (see 6.20) that specify the domain values of the enumerated attribute.
6.19.3 Metadata

The aggregation association Metadata shall connect the FM_EnumerationAttributeType to zero or more FM_AttributeMetadataSpecifications (see 6.30) that specify the metadata domain values of the enumerated attribute.  This association shall be navigable from metadataOf to metadataValue, but need not be navigable in the opposite direction.

6.19.4 SpecifiesAttribute

The association SpecifiesAttribute shall connect the FM_EnumerationAttributeType to an FM_IdentifyingAttribute (see 6.26) that uses the enumeration attribute type (along with a valid enumerated value) in the specification of a constrained feature. This association shall be navigable from specified to attribute, but need not be navigable in the opposite direction.

6.20 FM_AttributeValue

6.20.1 Introduction

The class FM_AttributeValue (Figure 13) shall be derived from class FM_FeatureMetadataItem (see 6.4) and specify information about an attribute value in a feature metadata register. It adds two additional associations.
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Figure 13 – FM_AttributeValue

6.20.2 Domain

The aggregation association Domain shall connect the FM_AttributeValue to an FM_EnumerationAttributeType (see 6.19) that specifies the enumerated attribute of which this is a domain value.  

6.20.3 SpecifiesValue

The association SpecifiesValue shall connect the FM_AttributeValue to an FM_IdentifyingAttribute (see 6.26) that uses the attribute value (along with the corresponding enumeration attribute type) in the specification of a constrained feature. This association shall be navigable from specified to value, but need not be navigable in the opposite direction.

6.21 FM_FeatureAttribute

6.21.1 Introduction

The class FM_FeatureAttribute (Figure 14) shall be derived from class FM_FeatureMetadataItem (see 6.4) and specify information about a feature attribute in a feature metadata register. It adds six additional attributes and six additional associations. Feature attributes specify characteristics of feature representations in terms of attribute types, and may assert additional constraints on an attribute type when characterizing a specific feature representation. Feature attributes participate in feature operations.

[image: image14.emf]MetadataConstraint

FM_FeatureMetadataItem FM_FeatureRepresentation

FM_AttributeType

FM_FeatureOperation

FM_MeasureSpecification

FM_AttributeMetadataSpecification

FM_FeatureAttribute

+ aliasSet : Set<FM_Alias>

+ valueMultiplicity [0..1] : Integer

+ intervalDisallowed [0..0] : Boolean

+ maximumValue [0..1] : CharacterString

+ minimumValue [0..1] : CharacterString

+ increment [0..1] : CharacterString

0..*

0..*

+characterizedBy

0..*

+characterizes 0..*

Characteristic

0..*

+derivedFrom

+derivedBy 0..*

Derived

1..*

+operation

+participantIn

1..*

Participate

0..1

0..*

+specifiesMeasure

0..1

+measureOf

0..*

MeasureConstraint

0..*

FM_FeatureAttributeValue

1..*

+domainValue

DomainConstraint

+domainOf

1..*

+metadataOf

+metadataValue

0..*

 


Figure 14 – FM_FeatureAttribute

6.21.2 aliasSet

The optional attribute aliasSet shall be a set of FM_Alias elements (see 6.33) that describe functionally equivalent synonyms for the feature attribute. When the attribute is not present the associated FM_AttributeType.aliasSet shall apply.
EXAMPLE
{“Bog type”, “Bog category”, “Bog class”}.

6.21.3 valueMultiplicity

The optional attribute valueMultiplicity shall be a positive integer that specifies the number of discrete values that may be assigned to the attribute. When the attribute is not present the associated FM_AttributeType.valueMultiplicity shall apply.
EXAMPLE
2.

6.21.4 intervalDisallowed

The optional attribute intervalDisallowed shall be a Boolean that only applies when the feature attribute is derived from an FM_CountAttributeType (see 6.12) or an FM_NumericAttributeType (see 6.11). When applied, it specifies whether the domain of values of the feature attribute is limited to a single value. When the attribute is not present the intervalDisallowed of the associated FM_AttributeType shall apply.
EXAMPLE
TRUE.
6.21.5 maximumValue

The optional attribute maximumValue shall be a character string only applies when the feature attribute is derived from an FM_NumericAttributeType (see 6.11). When applied, it specifies the maximum value of the feature attribute. When the attribute is not present the maximumValue of the associated FM_NumericAttributeType shall apply.
EXAMPLES
“9000” and “104.7”.

6.21.6 minimumValue

The optional attribute minimumValue shall be a character string only applies when the feature attribute is derived from an FM_NumericAttributeType (see 6.11). When applied, it specifies the maximum value of the feature attribute. When the attribute is not present the minimumValue of the associated FM_NumericAttributeType shall apply.
EXAMPLES
“-50” and “98.6”.

6.21.7 increment

The optional attribute increment shall be a character string only applies when the feature attribute is derived from an FM_NumericAttributeType (see 6.11). When applied, it specifies the amount by which successive values of the feature attribute differ. When the attribute is not present the increment of the associated FM_NumericAttributeType shall apply.
EXAMPLES
“50” and “0.1”.

6.21.8 Characteristic

The association Characteristic shall connect the FM_FeatureAttribute to zero or more instances of FM_FeatureRepresentation (see 6.6), each of which specifies a feature representation that is characterized by the feature attribute.

6.21.9 MeasureConstraint

The optional association MeasureConstraint shall connect the FM_NumericAttributeType to an FM_MeasureSpecification (see 6.25) and only applies when the feature attribute is derived from an FM_NumericAttributeType (see 6.11). When applied, it specifies the measure of the value of the feature attribute. This association shall be navigable from measureOf to specifiesMeasure, but need not be navigable in the opposite direction. When the attribute is not present the Measure of the associated FM_NumericAttributeType shall apply.
6.21.10 DomainConstraint

The aggregate association DomainConstraint shall connect the FM_FeatureAttribute to one or more FM_FeatureAttributeValue (see 6.22) and only applies when the feature attribute is derived from an FM_EnumerationAttributeType (see 6.19). When applied, it specifies the domain values of the enumerated feature attribute.
6.21.11 MetadataConstraint

The aggregation association MetadataConstraint shall connect the FM_FeatureAttribute to zero or more FM_AttributeMetadataSpecification (see 6.30) and only applies when the feature attribute is derived from an FM_EnumerationAttributeType (see 6.19). When applied, it specifies the metadata domain values of the enumerated feature attribute.  This association shall be navigable from metadataOf to metadataValue, but need not be navigable in the opposite direction.

6.21.12 Derived
The association Derived shall connect the FM_FeatureAttribute to an FM_AttributeType (see 6.7). This association shall be navigable from derivedBy to derivedFrom, but need not be navigable in the opposite direction.  

6.21.13 Participate

The association Participate shall connect the FM_FeatureAttribute to an FM_FeatureOperation (see 6.24). This association shall be navigable from operation to participantIn, but need not be navigable in the opposite direction.  

6.22 FM_FeatureAttributeValue

6.22.1 Introduction

The class FM_FeatureAttributeValue (Figure 15) shall be derived from class FM_FeatureMetadataItem (see 6.4) and specify information about a feature attribute value in a feature metadata register. It adds two additional associations. Feature attribute values specify domain values of feature attributes, and may assert additional constraints on an attribute value when characterizing a specific feature attribute.
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Figure 15 – FM_FeatureAttributeValue

6.22.2 Used

The association Used shall connect the FM_FeatureAttributeValue to an FM_AttributeValue (see 6.20). This association shall be navigable from usedBy to usedFrom, but need not be navigable in the opposite direction.  

6.22.3 DomainConstraint

The aggregate association DomainConstraint shall connect the FM_FeatureAttributeValue to an FM_FeatureAttribute (see 6.21).  

6.23 FM_FeatureAssociation

6.23.1 Introduction

The class FM_FeatureAssociation (Figure 16) shall be derived from class FM_FeatureMetadataItem (see 6.4) and specify information about feature associations that link instances of one feature type with instances of the same or a different feature type.
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Figure 16 – FM_FeatureAssociation

6.24 FM_FeatureOperation

6.24.1 Introduction

The class FM_FeatureOperation (Figure 17) shall be derived from class FM_FeatureMetadataItem (see 6.4) and specify information about a feature operation in a feature metadata register. It adds one additional attribute and three additional associations.
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Figure 17 – FM_FeatureOperation

6.24.2 formalDefinition

The attribute formalDefinition shall be a symbol set that specifies the signature and equations for the feature operation, in scientific notation. The scientific notation used for the symbol set shall be that specified by FM_FeatureMetadataRegister.functionalLanguage.
EXAMPLE
“xxx”.

6.24.3 Participate

The association Participate shall connect the FM_FeatureOperation to one or more instances of FM_FeatureAttribute (see 6.21). This association shall be navigable from operation to participantIn, but need not be navigable in the opposite direction.  

6.24.4 Affect

The association Affect shall connect the FM_FeatureOperation to zero or more instances of FM_FeatureRepresentation (see 6.6). This association shall be navigable from operation to affectedBy, but need not be navigable in the opposite direction.  

6.24.5 DefinedIn

The aggregation association DefinedIn shall connect the FM_FeatureOperation to an FM_FeatureRepresentation (see 6.6).
6.25 FM_ConstrainedFeature

6.25.1 Introduction

The class FM_ConstrainedFeature (Figure 18) shall specify a combination of a feature and an optional identifying attribute. It has four associations.
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Figure 18 – FM_ConstrainedFeature

6.25.2 Equivalent

The association Equivalent shall connect the FM_ConstrainedFeature to an FM_FeatureType (see 6.5) to which the constrained feature is semantically equivalent. This association shall be navigable from feature to equivalentTo, but need not be navigable in the opposite direction.

6.25.3 Composition

The aggregate association Composition shall connect the FM_ConstrainedFeature to an FM_FeatureType (see 6.5) that is composed from the constrained feature. This association shall be navigable from compositionOf to composedOf, but need not be navigable in the opposite direction.

6.25.4 Identifies

The association Identifies shall connect the FM_ConstrainedFeature to an FM_FeatureType (see 6.5) that the constrained feature uses in its specification. This association shall be navigable from feature to identified, but need not be navigable in the opposite direction.

6.25.5 Constraint

The association Constraint shall connect the FM_ConstrainedFeature to zero or more FM_IdentifyingAttribute (see 6.26) that uses the identifying attribute in the specification of a constrained feature. This association shall be navigable from constrains to constrainedBy, but need not be navigable in the opposite direction.

6.26 FM_IdentifyingAttribute

6.26.1 Introduction

The class FM_IdentifyingAttribute (Figure 19) shall specify an enumerated attribute and its value that is used in the specification of a constrained feature. It has three associations.
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Figure 19 – FM_IdentifyingAttribute

6.26.2 Constraint

The association Constraint shall connect the FM_IdentifyingAttribute to an FM_ConstrainedFeature (see 6.25) that uses the identifying attribute in the specification of a constrained feature. This association shall be navigable from constrains to constrainedBy, but need not be navigable in the opposite direction.

6.26.3 SpecifiesAttribute
The association SpecifiesAttribute shall connect the FM_IdentifyingAttribute to an FM_EnumerationAttributeType (see 6.19) that is used by the identifying attribute in the specification of a constrained feature. This association shall be navigable from specified to attribute, but need not be navigable in the opposite direction.

6.26.4 SpecifiesValue

The association SpecifiesValue shall connect the FM_IdentifyingAttribute to an FM_AttributeValue (see 6.20) that is used by the identifying attribute in the specification of a constrained feature. The FM_AttributeValue shall be a valid member of the domain of the associated FM_EnumerationAttributeType. This association shall be navigable from specified to value, but need not be navigable in the opposite direction.

6.27 FM_MeasureSpecification

6.27.1 Introduction

The class FM_MeasureSpecification (Figure 20) shall specify the measure of the value of the associated numeric attribute. It has one attribute and four associations.
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Figure 20 – FM_MeasureSpecification

6.27.2 measure
The conditional attribute measure shall be represented as a character string specifying a unit of measure and a scale. Either the measure shall be specified, or both the Unit and Scale shall be specified, but not both.
6.27.3 Measure
The association Measure shall connect the FM_MeasureSpecification to zero or more FM_QuantityAttributeType (see 6.13). This association shall be navigable from measureOf to specifiesMeasure, but need not be navigable in the opposite direction.
6.27.4 MeasureConstraint

The association MeasureConstraint shall connect the FM_MeasureSpecification to zero or more FM_FeatureAttribute (see 6.21). This association shall be navigable from measureOf to specifiesMeasure, but need not be navigable in the opposite direction.

6.27.5 Unit

The conditional association Unit shall connect the FM_MeasureSpecification to an FM_UnitOfMeasure (see 6.28). This association shall be navigable from unitOf to specifiesUnit, but need not be navigable in the opposite direction.
6.27.6 Scale

The conditional association Scale shall connect the FM_MeasureSpecification to an FM_Scale (see 6.29). This association shall be navigable from scaleOf to specifiesScale, but need not be navigable in the opposite direction.
6.28 FM_UnitOfMeasure

6.28.1 Introduction

The class FM_UnitOfMeasure (Figure 21) shall specify the unit of measure of an associated FM_MeasureSpecification. It has one attribute and one association.
Editors Note: This class will be further refined in comments on the WD2 to address the schema for the EDCS in which units of measure are registerable items and there is a specific item class (EDCS Dictionary) devoted to them. In the meantime, we have established a separate class for the unit of measure concept, even if its only attribute is simply a character string.
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Figure 21 – FM_UnitOfMeasure

6.28.2 unit
The attribute unit shall be represented as a character string specifying a unit of measure.

6.28.3 Unit

The association Unit shall connect the FM_UnitOfMeasure to one or more FM_MeasureSpecification (see 6.25). This association shall be navigable from unitOf to specifiesUnit, but need not be navigable in the opposite direction.
6.29 FM_Scale

6.29.1 Introduction

The class FM_Scale (Figure 22) shall specify the scale of an associated FM_MeasureSpecification. It has one attribute and one association.
Editors Note: This class will be further refined in comments on the WD2 to address the schema for the EDCS in which there is a specific item class (EDCS Dictionary) devoted to scales (although scales are not registerable items). In the meantime, we have established a separate class for the scale concept, even if its only attribute is simply a character string.
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Figure 22 – FM_Scale

6.29.2 scale
The attribute scale shall be represented as a character string specifying a scale.

6.29.3 Scale

The association Scale shall connect the FM_Scale to one or more FM_MeasureSpecification (see 6.25). This association shall be navigable from scaleOf to specifiesScale, but need not be navigable in the opposite direction.
6.30 FM_AttributeMetadataSpecification

6.30.1 Introduction

The class FM_AttributeMetadataSpecification (Figure 23) shall specify information about enumeration attribute metadata values. It has two associations.
Editors Note: This class will be further refined in comments on the WD2 to address the schema for the EDCS in which attribute value characteristics (metadata) are registerable items and there is a specific item class (EDCS Dictionary) devoted to them. In the meantime, we have established a separate class for the concept, even if its only attribute is simply a character string in which both the code and the name/definition appear.
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Figure 23 – FM_AttributeMetadataSpecification

6.30.2 metadatum

The optional attribute metadatum shall be represented as a character string specifying a code and a name.
EXAMPLE
“999 – Other”.
6.30.3 Metadata

The aggregation association Metadata shall connect the FM_AttributeMetadataSpecification to an FM_EnumerationAttributeType (see 6.19) to specify a metadata domain value of the enumerated attribute.  This association shall be navigable from metadataOf to metadataValue, but need not be navigable in the opposite direction.

6.30.4 MetadataConstraint

The aggregation association MetadataConstraint shall connect the FM_AttributeMetadataSpecification to an FM_FeatureAttribute (see 6.21) to specify a metadata domain value of the feature attribute.  This association shall be navigable from metadataOf to metadataValue, but need not be navigable in the opposite direction.

6.31 FM_Scope

FM_Scope shall be represented as a character string containing a description of a subject domain of a registered item.

EXAMPLES
 “Hydrography” and “Ports and Harbours”.

6.32 FM_FieldOfApplication

FM_FieldOfApplication shall be represented as a character string containing a description of a kind of use of a registered item.

EXAMPLES
“Agricultural Production” and “Marine Navigation”.

6.33 FM_Alias

FM_Alias shall be represented as a character string containing a description of a functionally equivalent synonym for a registered feature metadata item.

EXAMPLES
 “Coastline” and “Coastal shoreline”.
7 Feature data dictionary register schema

The schema specified in this clause describes the structure and content of a feature data dictionary register. The schema is specified in UML (ISO/IEC 19501) as specified in ISO 19103. The schema consists of a single package (Figure 1 and Figure 24) derived from the register schema [ISO 19135, 10]. It is comprised of 34 classes that represent information held in the register, of which five are defined by the register schema, three are derived from the register schema, and 26 are specified by the feature metadata register schema (see 6) and used here.
Figure 1 specifies the register schema [ISO 19135, 10] extended by three derived classes used in the feature data dictionary register schema. Figure 24 begins with the three derived classes (and their superclasses from ISO 19135) and specifies the remaining classes.
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Figure 24 – The feature data dictionary register schema

8 Feature catalogue register schema
The schema specified in this clause describes the structure and content of a feature catalogue register. The schema is specified in UML (ISO/IEC 19501) as specified in ISO 19103. The schema consists of a single package (Figure 1 and Figure 25) derived from the register schema [ISO 19135, 10]. It is comprised of xx classes that represent information held in the register, of which five are defined by the register schema, three are derived from the register schema, and xx are specified by the feature metadata register schema (see 6) and used here.

Figure 1 specifies the register schema [ISO 19135, 10] extended by three derived classes used in the feature catalogue register schema. Figure 25 begins with the three derived classes (and their superclasses from ISO 19135) and specifies the remaining classes.
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Figure 25 – The feature catalogue register schema

9 FACC data dictionary register

9.1 Introduction

The FACC Data Dictionary is maintained by the Digital Geographic Information Working Group (DGIWG). The FACC data dictionary register is a formal register maintained under the authority of DGIWG as an on-line database accessible to the public through the Uniform Resource Locator “www.digest.org”.

9.2 FACC Data Dictionary

The FACC Data Dictionary describes features, attributes, and attribute values that are typically used by the military and civilian branches of government in support of national defense, security requirements, and international coalitions. It provides the means for denoting real-world entities and concepts, including those which are not necessarily visible or have tangible physical form (e.g., airspace). It does not specify the delineation or geometry of features and is intended to be independent from the level of resolution (scale), representation, or portrayal. The principals and structure of the FACC Data Dictionary can be used as a guide for the establishment of other data dictionaries for other application areas.
Within the FACC Data Dictionary, each feature type is denoted by a unique five character alphanumeric code (e.g., the code “AL015” denotes the feature type named “Building”). The first character corresponds to the feature category and may have an alphabetic value from A to Z. The second character represents the feature subcategory and may have an alphabetic value from A to Z. The third, fourth, and fifth characters form a numeric value from 000 through 999. This value provides the unique feature type identification within the categories/subcategories. Each feature type is associated with name and a definition.
Within the FACC Data Dictionary each attribute type is denoted by a unique three character alphanumeric code (e.g., the code “BFC” denotes the attribute type named “Building Function Code”). Each attribute type is associated with a name, definition, attribute value format, and attribute value data type. Attribute values are of two types: coded and actual. Coded values (enumerants) may range from 0 through 999 and each is given meaning by descriptive text. Actual values have a format (data type) of either A (Alphanumeric), I (Integer), L (Lexical), R (Real Number) or S (Structured Text).

NOTE
The feature type code structure may be expanded by assigning additional alphabetic letters and numeric values beyond five characters. The five character fixed code length was a limitation of older systems using previous versions of  FACC, and is retained in general to promote backwards compatibility, but it may be expanded as new codes are assigned. The attribute type code structure may be similarly expanded.

The FACC Data Dictionary allows for individual nations to define "national" feature types and attribute types for cases where such feature types and attribute types are not readily defined in the normative FACC Data Dictionary. National extensions are not specified within the normative FACC Data Dictionary, and may not support interoperability. National extensions may, if proposed and approved, be incorporated into future editions of the normative FACC Data Dictionary.

9.3 FACC data dictionary register

The schema specified in this clause describes the structure and content of the FACC feature data dictionary register. The schema is specified in UML (ISO/IEC 19501) as specified in ISO 19103. The schema of the FACC feature data dictionary is that of the feature data dictionary registry specified in clause 7, with one extension.

The class CodeList FM_ItemStatus (Figure 26) shall extend CodeList RE_ItemStatus [ISO 19135, 10.13] and be used to specify the maintenance status of an item in the FACC data dictionary register. It adds one additional value “national” – the item has been entered into the register and is in use by one or more nations, but has not been approved as valid for use by the DGIWG.
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Figure 26 – FM_ItemStatus
Attribute status [ISO 19135, 10.10.2] of derived class FM_FeatureMetadataItem (see 6.4) shall have a value from the CodeList FM_ItemStatus. 
9.4 Examples of representing aspects of the FACC data dictionary
9.4.1 Introduction

This clause presents examples of concepts in the FACC data dictionary, and their corresponding representation in the FACC data dictionary register. Each example illustrates a partial use of the feature data dictionary register schema and is not complete. The examples are not comprehensive and are intended merely to illustrate the format and content of a conformant feature data dictionary based on this International Standard. Each example presents an illustrative concept from the FACC Data Dictionary Edition 2.1, a re-expression in terms of relevant classes in the feature data dictionary register schema, and a discussion of the major concept(s) illustrated.
9.4.2 Data dictionary register metadata

Figure 27 illustrates the use of the classes FM_FeatureMetadataRegister, RE_RegisterOwner,   RE_RegistrationAuthority, RE_ReferenceSource, FM_FeatureTypeClass, FM_AttributeTypeClass, and FM_AttributeValueClass.

[image: image27.emf]    The   Digital Geographic Information   Exchange Standard   (DIGEST)     Part 4   FEATURE and ATTRIBUTE CODING CATALOGUE   (FACC)     Edition 2.1   September 2000     Produced and issued by the  D igital  G eographic  I nformation  W orking  G roup (DGIWG)  
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FM _ AttributeValue Class   name : “ Attribute Value ”   technicalStandard : CI_Citation {   title : “ISO 191 26 :200 5 , Geographic  Information  –   Profile FACC data  dictionary ”   alternateTitle : “ISO 191 26 :200 5 ”   date :  200 5   otherCitationDetails : “ Clause 6 ” }   alternativeLa nguages : {}   itemCount : 4598      

FM_FeatureMetadataRegister   name : “DGIWG FACC data dictionary  register”   contentSummary : “Digital geographic  metadata intended for use by military and  civilian branches of the government”   uniformResourceIdentifier :  “http://www .digest.org/Navigate2.htm”   operatingLanguage : RE_Locale {   language : “xx”   country : “xxx” }   characterEncoding : MD_CharacterSetCode {   004 (utf8)}   version : RE_Version {   number : “2.2a”   date : 2003 - 04 - 15 }   scopeSet : {“Hydrography”, “Ports and  Harbours”, “ Transportation Networks”}   fieldOfApplicationSet : {“Military Engineering”,  “Marine Navigation”}      

RE_RegisterOwner   name : “Digital Geographic Information Working  Group (DGIWG))”   contact : CI_ResponsibleParty {   name : “xxx”   contactInfo : CI_Contact {   phone  :  CI_Telephone {   voice : “xxx”   facsimile : “xxx”}   address : CI_Address {   deliveryPoint : “xxx”   city : “xxx”   administrativeArea : “xxx”   postalCode : “xxx”   country : “xxx”   electronicMailAddress : “xxxx”}   } } }      

Ownership  

RE_ReferenceSource   identifier : 1   citation  : CI_Citation {   title : “DIGEST Feature and Attribute Coding Catalogue”   alternateTitle : “FACC”   edition : “2.1”   editionDate : 2000 - 09 - 01   citedResponsibleParty : CI_ResponsibleParty {   name : “Rex C. Buckley”   organisationName : “US National Imagery and  Mappi ng Agency (NIMA)”   contactInfo : CI_Contact {   phone :  CI_Telephone {   voice : “1 703 262 4407”   facsimile : “1 703 262 4401”}   address : CI_Address {   deliveryPoint : “12310 Sunrise Valley Drive”   city : “Reston”   administrativeArea : “Virginia”   postalCode : “20 191 - 3449”   country : “USA”   electronicMailAddress : “BuckleyR@nima.mil”}   } } }  

Reference  

RE_RegistrationAuthority   name : “US National Imagery and Mapping Agency  (NIMA)”   contact : CI_ResponsibleParty {   name : “Raymond W. Staggemeier”   contactInfo : CI_Contac t {   phone :  CI_Telephone {   voice : “1 314 263 4567”   facsimile : “1 314 263 4381”}   address : CI_Address {   electronicMailAddress :  “StaggemeiR@nima.mil”}   } } }      

Management  

ContentDescription  

FM _ AttributeType Class   name : “ Attri bute  Type”   technicalStandard : CI_Citation {   title : “ISO 191 26 :200 5 , Geographic  Information  –   Profile FACC data  dictionary ”   alternateTitle : “ISO 191 26 0:200 5 ”   date :  200 5   otherCitationDetails : “ Clause 6 ” }   alternativeLanguages : {}   itemCount :  653      

FM _Feature Type Class   name : “Feature Type”   technicalStandard : CI_Citati on {   title : “ISO 19110:2003, Geographic  Information  –  Methodology for  feature cataloguing”   alternateTitle : “ISO 19110:2003”   date :  2003   otherCitationDetails : “Table B.1” }   alternativeLanguages : {}   itemCount :  539      


Figure 27 – Example FACC data dictionary register metadata
While the register owner is the Digital Geographic Information Working Group, the registration authority differs and is the National Mapping and Imagery Agency (US). One reference source is in current use – the DIGEST Feature and Attribute Coding Catalogue, Edition 2.1 of September 2000. Three item classes are used; these are for feature types, attribute types, and attribute values.

9.4.3 Feature type

Figure 28 illustrates the use of the classes xxx.

[image: image29.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex  A - Feature  Codes     AA010     Mine       An excavation made in the earth for the purpose of extracting natural deposits. (See  also  AQ090)    
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FM_FeatureType   itemIdentifier : 01012   name : “Mine”   definition : “An excavation made in  the earth for the purpose o f  extracting natural deposits.”   Description : “See also AQ090.”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   alp haCode : “AA010”  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Attribute Coding Catalogue”   …}  

RE_Reference   itemIdentifierAtSource : “DRP”   similarity : 1 (identical)  

ItemReference  

SourceReference  


Figure 28 – Example FACC feature representation
9.4.4 Text attribute type

Figure 29  illustrates the use of the classes xxx.

[image: image31.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex  B - Attribute and Value  Codes     DRP     Description of Reference Point       Description of the feature(s) which  form a Leading Line or Clearing Line.     HID   0   Actual Value       Units   Format   Range   Increment   Maxim um Characters       Text String   Lexical   M/A   N/A   256 Characters    
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FM_ Text AttributeType   itemIdentifier :  235   name : “ Description of Reference Point”   definition : “ Description of the feature(s)  which form a Leading Line or  Clearing Line . ”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   alphaCode :  “ DRP ”   valueMultiplicity : 1   length  :  256   lexical  :  TRUE   structureSpecification : “YYYYMMDD”   RE_Reference   itemIdentifierAtSource : “ DRP ”   similarity : 1 (identical)  

ItemReference  

SourceReference  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Att ribute Coding Catalogue”   …}  


Figure 29 – Example FACC text attribute representation

Figure 30 illustrates the use of the classes xxx.

[image: image33.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex  B - Attribute and Value  Codes     HID     Harbor Identification Code       Identification code linking harbor to external database or reference.     HID   0   Actual Value       Units   Format   Range   Increment   Maximum Chara cters       Text String   Lexical   M/A   N/A   8 0  Characters    
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FM_ Key AttributeType   itemIdentifier :  431   name : “ Harbor Identification Code ”   definition : “ Identification code linking  harbor to external database or  reference . ”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   alphaCode : “ HID ”     v alueMultiplicity : 1   length  :  8 0   lexical  :  TRUE   structureSpecification : “YYYYMMDD”   RE_Reference   itemIdentifierAtSource : “ HID ”   similarity : 1 (identical)  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Attribute Co ding Catalogue”   …}  

ItemReference  

SourceReference  


Figure 30 – Example FACC key attribute representation
Figure 31 illustrates the use of the classes xxx.

[image: image35.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex  B - Attribute and Value  Codes     DTS     Date Start       Earliest date on which an object (e.g. a buoy) will be present. Coded YYYYMMDD .       DTS   0   Actual Value       Units   Format   Range   Increment   Maximum Characters       Structured Text   ASCII Text   M/A   N/A   8 Characters    
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FM_ StructuredText AttributeType   itemIdentifier :  63   name : “ Date Start ”   definition : “ Earliest date on which an  object (e.g. a buoy) will be present. ”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   alphaCode : “ DTS ”     valueMultipli city : 1   length  :  8   lexical  :  FALSE   structureSpecification : “YYYYMMDD”   RE_Reference   itemIdentifierAtSource : “ DTS ”   similarity : 1 (identical)  

ItemReference  

SourceReference  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Attribute Coding Catalog ue”   …}  


Figure 31 – Example FACC structured text attribute representation
9.4.5 Numeric attribute type

Figure 32 illustrates the use of the classes xxx.

[image: image37.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex  B - Attribute and Value  Codes     NOS     Number of Spans       Number of spans in a bridge or aqueduct       NOS   0   Actual Value       Units   Format   Range   Increment   Maximum Characters       Spans   Short   Integer   - 32767  to 32 767   1  span   N/A    
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FM_ Count AttributeType   itemIdentifier :  495   name : “ Number of Spans ”   definition : “ Number of spans in a  bridge or aqueduct . ”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   alphaCode : “ NOS ”     valueMultiplicity : 1   intervalDisallowe d  :  TRUE   minimumValue : “ - 32727”   maximumValue : “32767”   RE_Reference   itemIdentifierAtSource : “ NOS ”   similarity : 1 (identical)  

ItemRefe rence  

SourceReference  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Attribute Coding Catalogue”   …}  


Figure 32 – Example FACC count attribute representation
Figure 33 illustrates the use of the classes xxx.

[image: image39.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex  B - Attribute and Value  Codes     SPD     Speed Limit (MPH)       T he maximum speed legally permitted on a given stretch of road .       SPD   0   Actual Value       Units   Format   Range   Increment   Maximum Characters       Miles  Per Hour   Short   Integer   0 to 32767   1 mph   N/A    
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FM_IntegerAttributeType   itemIdentifier : 157   name : “Speed Limit (MPH)”   definition : “The maximum speed  legally permitted on a given stretch  of road.”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   alphaCode : “SPD”   valueMultipli city : 1   intervalDisallowed : TRUE   maximumValue : “32767”   minimumValue : “0”   increment : “1”  

RE_Reference   itemIdentifierAtSource : “SPD”   similarity : 1 (identical)  

ItemReference  

SourceReference  

RE_MeasureSpecification   measure : “Miles Per Hour”  

Measure  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Att ribute Coding Catalogue”   …}  


Figure 33 – Example FACC integer attribute representation
Figure 34 illustrates the use of the classes xxx.

[image: image41.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex  B - Attribute and Value  Codes     AVA     Absolute Vertical Accuracy in Meters       The difference between the recorded elevations of features and their true elevations  at a specific point   referenced to the s ame vertical datum at 90% probability .     AVA   0   Actual Value       Units   Format   Range   Increment   Maximum Characters       Metres   Floating Point   N/A   N/A   N/A    
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FM_ Real AttributeType   itemIdentifier :  86   name : “ Absolute Vertical Accuracy in  Meters ”   definition : “ The difference between  the recorded elevations of features  and their true elevations at a  specific point referenced to the  sam e vertical datum at 90%  probability .”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   alphaCode : “ AVA ”     valueMultiplicity : 1   intervalDisal lowed : TRUE  

RE_Reference   itemIdentifierAtSource : “ AVA ”   similarity : 1 (identical)  

ItemReference  

SourceReference  

RE_MeasureSpecification   measure : “ Meters ”  

Measure  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Attribute Coding Catalogue”   …}  


Figure 34 – Example FACC real attribute representation
9.4.6 Index attribute type

Figure 35 illustrates the use of the classes xxx.

[image: image43.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex  B - Attribute and Value  Codes     UID     Feature Identification Number       Unique numeric feature identifier within a dataset.     Version 2.1: Added “within a dataset” to the definition.     UID   0   Actual Value       Units   Format   Range   Increment   Maximum Characters       Numeric   Long Integer   N/A   1 unit   N/A    
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FM_ Index AttributeType   itemIdentifier :  712   name : “ Feature Identification  Number ”   definition : “ Unique numeric feature  identifier within a dataset . ”   dateProposed : 2003 - 04 - 15   notes : “Version 2.1: Added "within a  dataset" to th e definition.”   status : 2 (valid)   alphaCode : “ UID ”     valueMultiplicity : 1   RE_Reference   itemIdentifierAtSource : “ UID ”   similarity : 1 (identical)  

ItemReference  

SourceReference  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Attribute Coding Cata logue”   …}  


Figure 35 – Example FACC index attribute representation
9.4.7 Enumeration attribute type

Figure 36 illustrates the use of the classes xxx.

[image: image45.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex B - Attribute and Value Codes     PWC     Operational Status       Classification of decked berthing structure, based on configuration and structure.     PWC   0   Unknown     PWC   1   Pier     PWC   2   Wharf     PWC   3   Quay     PWC   997   Unpopulated     PWC   998   Not Applicable     PWC   999   Other  



[image: image46.emf] 

FM_EnumerationAttributeType   itemIdentifier : 096   name : “Pier/Wharf/Quay Classification”   definition : “Classification of decked  berthing structure, based on  configuration and structure.”   dateProposed : 2003 - 04 - 15   status : 2 (va lid)   alphaCode : “PWC”     valueMultiplicity : 1  

RE_Reference   itemIdentifierAtSource : “PWC”   similarity : 1 (identical)  

ItemReference  

Sou rceReference  

FM_AttributeValue   itemIdentifier : 120   name : “Pier”   definition : “ xxx ”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   code : 1  

FM_AttributeValue   itemIdentifier : 121   name : “Wharf”   definition : “ xxx ”   dateProposed : 2003 - 04 - 15   status : 2 (vali d)   code : 2  

FM_AttributeValue   itemIdentifier : 122   name : “Quay”   definition : “ xxx ”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   code : 3  

Domain  

Metadata  

FM_AttributeMetadataSpecification   metadatum: “0  –  Unknown”  

FM_AttributeMetadataSpecification   metadatum: “99 7  –  Unpopulated”  

FM_AttributeMetadataSpecification   metadatum: “997  –  Not Applicable”  

FM_AttributeMetadataSpecification   metadatum: “999  –  Other”  

RE_Reference   itemIdentifierAtSource : “PWC 1 ”   similarity : 1 (identical)  

RE_Reference   itemIdentifie rAtSource : “PWC 2 ”   similarity : 1 (identical)  

RE_Reference   itemIdentifierAtSource : “PWC 3 ”   similarity : 1 (identical)  

ItemReference  

SourceReference  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Attribute Coding Catalogue”   …}  


Figure 36 – Example FACC enumeration attribute representation
Figure 36 illustrates the re-expression of a FACC code list attribute as an enumerated attribute. All domains values are explicitly captured. The same RE_ReferenceSource is used for the attribute and all of the attribute values, although each register item uses a separate RE_Reference to specify unique items in the referenced source.
9.4.8 Boolean attribute type

Figure 37 illustrates the use of the classes xxx.

[image: image47.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex B - Attribute and Value Codes     OPS     Operational Status       Indicates whether or not the feature is in operation .     OPS   0   Unknown     OPS   1   Operational     OPS   2   Non - Operational     OPS   997   Unpopulated     OPS   998   No t Applicable     OPS   999   Other  
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FM_BooleanAttributeType   itemIdentifier : 601   name : “Operational Status”   definition : “Indicates whether the  feature is in operation.”   dateProposed : 2003 - 04 - 15   status : 2 (valid)   alphaCode : “OPS”     valueMultiplicity : 1   RE_Re ference   itemIdentifierAtSource : “OPS”   similarity : 2 (restyled)  

ItemReference  

SourceReference  

RE_ReferenceSource   identifier : 1   citation : CI_Citation {   title : “DIGEST Feature and Attribute Coding Catalogue”   …}  


Figure 37 – Example FACC Boolean attribute representation
Figure 37 illustrates the re-expression of a FACC code list attribute as a Boolean attribute based on the two-valued domain. The RE_Reference.similarity attribute is given the value of 2 (restyled), and the definition has been slightly modified.

NOTE
The ability to express the original attribute metadata characteristics has been lost in this re-expression.

9.4.9 Authoritative referencing

Figure 38 illustrates the use of the classes xxx.

[image: image49.emf] 

    DIGEST Part 4     Edition 2.1, September 2000     Annex  B - Attribute and Value  Codes     SC1     Secto r Limit 1       Unique numeric feature identifier within a dataset.     The first limit of a light or radio transponder beacon sector as measured clockwise  from the  source.   Version 2.1: New Attribute to permit mapping of  S - 57 attribute SECTR1 to FACC.     UID   0   Actual Value       Units   Format   Range   Increment   Maximum Characters       Degrees   Floating   Point   N/A   N/A   N/A    
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Figure 38 – Example authoritative referencing representation
9.4.10 Feature composition and equivalence
In a feature data dictionary there may be more than one way to encode geographic entities. For example, a heliport is listed as feature type Heliport (code “GB035”) in the FACC Data Dictionary, but it could also be encoded as feature type Airfield (code “GB006”) associated with the enumeration attribute type Airfield Type (code “APT”) and an attribute value of Heliport (code 009). This provides flexibility for data set developers to model geographic features in a way which is most efficient and suitable for a given community. If developers of applications or databases have encoded geographic entities using different combinations of FACC feature types and attribute types, then the FACC Data Dictionary can be used as a shared thesaurus to enable the development of a mapping between the different contextual views.
Figure 38 illustrates the use of the classes xxx.
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    DIGEST Part 4     Edition 2.1, September 2000     Annex  B - Attribute and Value  Codes      
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Figure 39 – Example feature composition representation
Annex A 
(normative)
SEQ aaa \h 
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Abstract test suite

A.1 Introduction

This normative annex presents the abstract test suite for evaluating conformance to this International Standard. The abstract test suite contains a test module for a feature data dictionary register (A.2), a test module for a feature catalogue register (A.3), and a test module for the FACC data dictionary register (A.4).
Editors Note: This abstract test suite is not yet aligned with the various schema.
A.2 Test module for a feature data dictionary register

A.2.1 Register content

a. Test Purpose: Verify that the register contains the minimum specified content.

b. Test Method: Inspect entries in the register to ensure that they include all elements of information required by this International Standard and the technical standard that defines the object class.

c. Reference:
d. Test type: Basic: Capability

A.2.2 Publication of register contents

a. Test Purpose: Verify that the contents of the register are publicly available.

b. Test Method: Visit the web site and inspect the information made available.

c. Reference:
d. Test type: Capability

A.3 Test module for a feature catalogue register
A.3.1 Test case for existence and form of feature catalogue information 

i. Test purpose: Verify the existence and form of a feature catalogue.
j. Test method: Check whether the feature catalogue exists and can be obtained in electronic form, by obtaining a copy of the feature catalogue such as on a computer disk or through a file transfer.
k. Reference:
l. Test type: Basic
A.3.2 Test module for presence of required elements for a feature catalogue

A.3.2.1 Test case for feature catalogue identification 

m. Test purpose: Verify that identification information is included in the feature catalogue.
n. Test method: Check whether the feature catalogue information includes the name, scope, version number, version date, and producer.
o. Reference: ISO 19110, Annex B, Table B.1: feature cataloguing elements 01, 02, 04, 05, and 08.
p. Test type: Basic
A.3.2.2 Test case for feature type information

q. Test purpose: Verify that the feature type information is included in the feature catalogue.
r. Test method: Check whether the feature catalogue includes the name and definition of at least one feature type: then check whether a definition is given for every feature type in the feature catalogue.
s. Reference: ISO 19110, Annex B, Table B.1: feature cataloguing elements 11, 12, and 13.
t. Test type: Basic
A.3.2.3 Test case for feature attribute information

u. Test purpose: Verify that any required feature attribute information is included in the feature catalogue.
v. Test method: Check whether each feature type information includes the names of one or more feature attributes: if it does, check whether the feature attribute information includes a name, a corresponding definition and code, and a corresponding value data type and value domain type.
w. Reference: ISO 19110, Annex B, Table B.1: feature cataloguing elements 16, 31, 32, 34, and 36.
x. Test type: Basic
A.3.2.4 Test case for feature association information

y. Test purpose: Verify that any required feature association information is included in the feature catalogue.
z. Test method: Check whether the feature type information includes the names of one or more feature associations; if it does, check whether the feature association information includes a name, a corresponding definition, one or more feature types included and an order indicator.
aa. Reference: ISO 19110, Annex B, Table B.1: feature cataloguing elements 17, 41, 43 (conditional), 45, and 46.
ab. Test type: Basic
A.3.3 Test module for cross-referencing of feature catalogue information

A.3.3.1 Test case for cross-referencing of feature types and feature attributes

ac. Test purpose: Verify that cross-references exist between feature types and feature attributes included in the feature catalogue.
ad. Test method: For each feature type, check whether one or more names are listed in the feature attribute names element; if so, check whether there is a corresponding feature attribute information for each feature attribute name; for each name included in feature attribute information, check whether there is at least one feature type that includes the name of the attribute in the feature attribute names element of the feature type information.
ae. Reference: ISO 19110, Annex B, Table B.1: feature cataloguing elements 16 and 31.
af. Test type: Basic
A.3.3.2 Test case for cross-referencing of feature types and feature associations

a. Test purpose: Verify that cross-references exist between feature types and feature associations included in the feature catalogue.
b. Test method: For each feature type, check whether one or more names are listed in the feature association names element; if so, check whether there is a corresponding feature association information for each feature association name; for each name included in feature association information, check whether there is at least one feature type that includes the name of the relationship in the feature association names element of the feature type information.
c. Reference: ISO 19110, Annex B, Table B.1: feature cataloguing elements 17 and 41.
d. Test type: Basic
A.3.4 Test case for uniqueness of identifiers used in feature catalogue

a. Test purpose: Verify the uniqueness of names and codes used within the feature catalogue

b. Test method: Check each feature type name, feature attribute name, feature association name, feature type code, feature attribute code, and feature association code appearing in the catalogue: if any name or code appears more than twice, verify that the element so identified has precisely the same definition in each place where it is defined.
Editors Note: This wording needs to be revised as (a) two occurrences may be unequal, and (2) uniqueness of code list items within Attribute_Value_Domain (38, 39, 40).
c. Reference: ISO 19110, Annex B, Table B.1: feature cataloguing elements 11, 12, 13, 31, 32, 33, 41, 43, and 44.
d. Test type: Basic
A.4 Test module for a FACC data dictionary register

A.4.1 Test case for xxx
a. Test purpose: 

b. Test method:

c. Reference:

d. Test type:

Annex B 
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S-57 feature data dictionary register
B.1 Introduction
The publication “S-57 – IHO Transfer Standard for Digital Hydrographic Data” describes the standard to be used for the exchange of digital hydrographic data between national hydrographic offices and for its distribution to manufacturers, mariners and other data users [IHO S57]. Data transfer and distribution has to take place in such a way that none of the meaning of the data is lost.

The S-57 standard is designed to permit the transfer of data describing the real world and is specifically concerned with those entities in the real world that are of relevance to hydrography. This hydrographic regime is considered to be geo-spatial. As a result, the model defines real world entities as a combination of descriptive and spatial characteristics. Within the model these sets of characteristics are defined in terms of feature objects and spatial objects.

An object is defined as an identifiable set of information. An object may have attributes and may be related to other objects. Feature objects contain descriptive attributes and do not contain any geometry (i.e., information about the shape and position of a real world entity). Spatial objects may have descriptive attributes and must contain geometry.

To facilitate the efficient exchange of the non-locational description of the real world entities, the S-57 data model defines four types of feature objects:

a. Geo – Carries the descriptive characteristics of a real world entity.

b. Meta – Contains information about other objects.

c. Cartographic – Contains information about the cartographic representation (including text) of real world entities.

d. Collection – Describes the relationship between other objects.

The sub-types of these feature objects are defined in the IHO Object Catalogue, which specifies a data dictionary containing the description of objects (feature types), attribute types and attribute values used in exchange data sets. Each feature object class (feature type) includes: a name and a definition for the object class, a six character alphanumeric acronym denoting the object class, and an integer code denoting the object class to be used in the coding of data for exchange. In addition, for each object class a set of relevant attribute types is defined. This set is divided into three subsets:

e. Attribute_A – those defining the individual characteristics of an object;

f. Attribute_B – those providing information relevant to the use of the data, e.g., for presentation or for an information system; and
g. Attribute_C – those providing administrative information about the object and the data describing it.
Each subset specifies a list of alphanumeric acronyms for attribute types that are allowed for that object class. The IHO Object Catalogue does not mandate the use of any attributes. However, for each instance of a feature object, a particular attribute may only be used once. In general terms it is up to the encoder to select from the appropriate list the attributes that are relevant to a particular object instance.
Each attribute type includes: a name and a definition of the attribute type, a six character alphanumeric acronym denoting the attribute type, and an integer code denoting the attribute type to be used in the coding of data for exchange. In addition, an attribute type is assigned to one of six domain types:
h. free text (S): A free‑format alphanumeric string. It may be a file name which points to a text or graphic file.

i. coded string (A): A string of ASCII characters in a predefined format. The information is encoded according to defined coding systems e.g.: the nationality will be encoded by a two character field specified by ISO 3166 “Codes for the Representation of Names of Countries”, e.g. Canada as “CA”.

j. integer (I): An integer numeric value with defined range, units and format.

k. float (F): A floating point numeric value with defined range, resolution, units and format.

l. enumerated (E): A number selected from a list of allowable values, each with names and definitions.

m. list (L): A list of one or more numbers selected from a list of allowable values, each with names and definitions.

Depending on the attribute value domain type, additional information is provided for each attribute type.

There are five national language attribute types which are all string type attributes intended to hold text in a national language. There are also three attribute types that are defined as attributes of spatial objects.

B.2 S-57 feature data dictionary register

B.2.1 Introduction

The schema specified in this clause describes the structure and content of the S-57 feature data dictionary register. The schema is specified in UML (ISO/IEC 19501) as specified in ISO 19103. The schema of the S-57 feature data dictionary is that of the feature data dictionary registry specified in clause 7, with one derived class and one additional data type.

B.2.2 FM_FeatureTypeS57

The class FM_FeatureTypeS57 (Figure B-1) shall be derived from FM_FeatureType (see 6.5) and be used for the same purposes. It adds one additional attribute and three additional associations.

[image: image53.emf]FM_FeatureType

FM_FeatureObjectType

+ geo = 1

+ meta = 2

+ cartographic = 3

+ collection = 4

<<Code List>>

FM_FeatureTypeS57

+ objectType : FM_FeatureObjectType

FM_AttributeType

0..*

0..* 0..*

+characterizedBy

RelevantA

+object

0..*

+object

RelevantB

+characterizedBy

0..*

+object

RelevantC

+characterizedBy

0..*

 


Figure B-1 – FM_FeatureTypeS57
B.2.2.1 objectType

The attribute objectType shall use a value from the CodeList FM_FeatureObjectType (see B.2.3) that specifies the type of the feature object.
B.2.2.2 RelevantA
The association RelevantA shall connect the FM_FeatureTypeS57 to zero or more FM_AttributeType (see 6.7). This association shall be navigable from object to characterizedBy, but need not be navigable in the opposite direction. This association identifies those attribute types relevant to defining the individual characteristics of an object.
B.2.2.3 RelevantB

The association RelevantB shall connect the FM_FeatureTypeS57 to zero or more FM_AttributeType (see 6.7). This association shall be navigable from object to characterizedBy, but need not be navigable in the opposite direction. This association identifies those attribute types relevant to providing information appropriate for the use of the data, e.g., for presentation or for an information system.
B.2.2.4 RelevantC

The association RelevantC shall connect the FM_FeatureTypeS57 to zero or more FM_AttributeType (see 6.7). This association shall be navigable from object to characterizedBy, but need not be navigable in the opposite direction. This association identifies those attribute types relevant to providing administrative information about the object and the data describing it.
B.2.3 FM_FeatureObjectType

FM_FeatureObjectType (Figure B-1) is a <<CodeList>> [ISO 19103] that identifies the types of feature objects. The domain of FM_FeatureObjectType shall be:

a. geo – Carries the descriptive characteristics of a real world entity.

b. meta – Contains information about other objects.

c. cartographic – Contains information about the cartographic representation (including text) of real world entities.

d. collection – Describes the relationship between other objects.

B.3 Examples of representing aspects of the S-57 data dictionary

B.3.1 Introduction

This clause presents examples of concepts in the IHO Object Catalogue, and their corresponding representation in the S-57 data dictionary register. Each example illustrates a partial use of the feature data dictionary register schema and is not complete. The examples are not comprehensive and are intended merely to illustrate the format and content of a conformant feature data dictionary based on this International Standard. Each example presents an illustrative concept from the IHO Object Catalogue Edition 3.1, a re-expression in terms of relevant classes in the feature data dictionary register schema, and a discussion of the major concept(s) illustrated.

B.3.2 Data dictionary register metadata

Figure B.2 illustrates the use of the classes FM_FeatureMetadataRegister, RE_RegisterOwner,   RE_RegistrationAuthority, RE_ReferenceSource, FM_FeatureTypeClass, FM_AttributeTypeClass, and FM_AttributeValueClass.
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Figure B.2 – Example S-57 data dictionary register metadata
9.4.11 Feature type

Figure B.3 illustrates the use of the classes xxx.

[image: image56.emf] 

  GEO OBJECT CLASS       Attribute:   Administration Area (Named)       Acronym:    ADMARE     Code:  1     Set Attribute_A :   JRSDTN; NATION; NOBJNM; OBJNAM;     Set Attribute_B:   INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC;     Set Attribute_C:   RECDAT; RECIND; SORDA T; SORIND;     Definition:   A defined (and possibly named) administrative area .     References:   INT 1:   not specified;     M - 4:   not specified;     Remarks:   Distinction : land region; contiguous zone; continental shelf area; exclusive  economic zone; fishery zone; territo rial sea area .  
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Figure B.3 – Example S-57 Geo Object Class feature representation
Figure B.4 illustrates the use of the classes xxx.

[image: image58.emf] 

  META  OBJECT CLASS       Attribute:   Accuracy of Data       Acronym:    M_ACCY     Code:  300     Set Attribute_A:   HORACC; POSACC; SOUACC; VERACC;     Set Attribute_B:   INFORM; NINFOM; NTXTDS; TXTDSC;     Set Attribute_C:   RECDAT; RECIND; SORDAT; SORIND;     Definition:   An area  within which the best estimate of the overall accuracy of the data is  uniform. The overall accuracy takes into account for example the source  accuracy, chart scale, digitising accuracy etc.     References:   INT 1:   not specified;     M - 4:   not specified;     Remarks:   Distinction : quality of data; survey reliability.  
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Figure B.4 – Example S-57 Meta Object Class feature representation
Figure B.5 illustrates the use of the classes xxx.

[image: image60.emf] 

  COLLECTION  OBJECT CLASS       Attribute:   Aggregation       Acronym:    C_AGGR     Code:  4 00     Set Attribute_A :   NOBJNM; OBJNAM ;     Set Attribute_B:   INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC ;     Set Attribute_C:   RECDAT; RECIND; SORDAT; SORIND ;     Definition:   Used to identify an aggregation of two or more objects.  This aggregation may  be named .     Remarks:   An aggregation could be used to combine objects that are related in some way  (is - a - part - of, is - a - component - of) into a higher level object.     For example: an a ggregation relationship may be used to form a traffic  separation scheme from traffic separation lane parts, boundaries, etc.     Distinction :  association; stacked on/stacked under .  
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Figure B.5 – Example S-57 Collection Object Class feature representation
Figure B.6 illustrates the use of the classes xxx.

[image: image62.emf] 

  CARTOGRAPHIC  OBJECT CLASS       Attribute:   Cartographic area       Acronym:    $AREAS     Code:  5 00     Set Attribute_A :   COLOUR; ORIENT; $SCODE; $TINTS ;     Set Attribute_B:   INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC ;     Set Attribute_C:   RECDAT; RECIND; SORD AT; SORIND ;     Definition:   An area in which a certain cartographic symbolization is required .     Remarks:   No remarks .  
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Figure B.6 – Example S-57 Cartographic Object Class feature representation
B.3.3 Text attribute type

Figure B.7 illustrates the use of the classes xxx.
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  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Character specification       Acronym:    $CHARS     Code:  74     Attribute type:   A     Expected input :   SEWBB, where   S  style =    U : Univers       T : Times   E  weight =    4 : light       5 : medium       6 : bold   W  width =   1 : upright       2  : italic   BB body size =    XX (body size in pica points)     References:   not specified;     not specified;       Remarks:   No remarks.  
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Figure B.7 – Example S-57 structured text attribute representation
Figure B.8 illustrates the use of the classes xxx.
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  NATIONAL LANGUAGE   ATTRIBUTE       Attribute:   Object name  in national language       Acronym:    N OBJN M     Code:  301     Attribute type:   S     References :   INT 1:   ID 7, IF 19, IN 12.2 - 3;     M - 4:   371; 323.1 - 2; 431.2 - 3; 431.5;     Indication :   Name of object (c...):string of n ational language characters.     Format:   c….     Remarks:   The attribute “object name in national language” encodes the individual name  of an object in the specified national language .  
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Figure B.8 – Example S-57 structured text attribute representation
Figure B.9 illustrates the use of the classes xxx.
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  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Nationality       Acronym:    NATION     Code:  111     Attribute type:   A     Indication :   the nationality is encoded by a 2 character code following ISO 3166 (refer to  Annex A to S - 57 Appendix A).     Format :   c2  (mandatory)       Rema rks:   The attribute “nationality” indicates the nationality of the specific object .  
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Figure B.9 – Example S-57 structured text attribute representation
Figure B.10 illustrates the use of the classes xxx.
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  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Communication channel       Acronym:    COMCHA     Code:  77     Attribute type:   A     Definition:   A channel number assigned to a specific radio frequency, frequencies or  frequency band.     Expected input:   enter specific VHF - Chan nel     References:   INT 1:   IM 40;     M - 4:   488;     The attribute “communication channel” encodes the various VHF channels  used for communication.       Indication:   Each VHF - channel should be indicated by 2 digits and   up to 2 characters (A - Z); e.g., VHF - channel 7 as “0 7” and VHF - channel 16  as “16”.     The indication of several VHF - channels is possible.     Format:   [XXXX];[XXXX];…  
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Figure B.10 – Example S-57 structured text attribute representation
Figure B.11 illustrates the use of the classes xxx.

[image: image72.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Periodic date  end       Acronym:    PEREND     Code:  118     Attribute type:   A     Definition:   The end of the active period for a seasonal object (e.g. a buoy). See also “date  end”    References:   INT 1:   IQ 71;     M - 4:   460.5;     Ind ication:   The “periodic date end” should be encoded using 4 digits for the calendar year  (CCYY), 2 digits for the month (MM) (e.g. April = 04) and 2 digits for the day  (DD). When no specific year is required (i.e. the object is removed at the  same time each  year) the following two cases may be considered:         -  same day each year:    -- MMDD         -  same month each year:    -- MM       This conforms to ISO 8601: 1988.     Format:   CCYYMMDD    (full date,   mandatory )       -- MMDD    (same day each year,  mandatory )       -- MM   (same month each year,  mandatory )     Example:   -- 1015    for an ending date of 15 October each year.     Remarks:   No remarks.  
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Figure B.11 – Example S-57 structured text attribute representation
B.3.4 Integer attribute type

Figure B.12 illustrates the use of the classes xxx.

[image: image74.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Compilation scale       Acronym:    CSCALE     Code:  8 0     Attribute type:   I     Definition:   The scale at which the data was originally compiled.     Minimum value:   0     Indication:   The modulus of the scale is indicated, that is 1 :75 000 is encoded as 75000 .     Unit:   none     Resolution:   1     Format:   xxxxxxxx     Example:   75000   for  a scale of 1:75 000 .     Remarks:   For example, the scale of the paper chart that was used for the ENC  compilation. This attribute is only used in conjunction with th e meta - object  “Compilation Scale of data” (M_CSCL) which is used to define polygons of  equal compilation scale. CSCALE should therefore not be confused with  the attributes SCAMIN and SCAMAX .  
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Figure B.12 – Example S-57 integer attribute representation
Figure B.13 illustrates the use of the classes xxx.

[image: image76.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Multiplicity of lights       Acronym:    MLTYLT     Code:  110     Attribute type:   I     Definition:   The number of lights of identical character that exist as a co - located group .     References :   INT 1:   not specified;     M - 4:   not spe cified;     Minimum value:   2     Indication:   Unit:   none     Resolution:   1     Format:   xx     Example:   5     Remarks:   No remarks .  
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Figure B.13 – Example S-57 integer attribute representation
B.3.5 Real attribute type

Figure B.14 illustrates the use of the classes xxx.

[image: image78.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Current velocity       Acronym:    C URVEL     Code:  8 4     Attribute type:   F     Definition:   The rate of travel of a current .     References:   INT 1:   IH 40, 43;     M - 4:   407.1; 407.4; 408.3;     Indication:   Unit:   knot (kt)     Resolution:   0.1 kt     Format:   xx.x     Example:   1.6   for a  velocity of 1.6 knots .     Remarks:   The attribute “current velocity” indicates the speed of the current in knots .  
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Figure B.14 – Example S-57 real attribute representation
Figure B.15 illustrates the use of the classes xxx.

[image: image80.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Depth range value 2       Acronym:    DRVAL2     Code:  88     Attribute type:   F     Definition:   The maximum (deepest) value of a depth range.     References:   INT 1:   II 21; IM 6;     M - 4:   414; 432.4; 434.3 - 4;     Indication:   Unit:   defin ed in the HUNI subfield of the DSPM record or in the       HUNITS attribute of the M_UNIT me ta object class, e.g. metre (m)     Resolution:   0.1 m or 0.1 fm or 0.1 ft     Format:   s xx xxx .x     s:   sign, negative values only.     Example:   1 00   for a  maximum depth  of 1 00 metres     Remarks:   Where the area dries, the value is negative .  
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Figure B.15 – Example S-57 real attribute representation
Figure B.16 illustrates the use of the classes xxx.

[image: image82.emf] 

  SPATIAL AND META  OBJECT  ATTRIBUTE       Attribute:   Positional Accuracy       Acronym:    POSACC     Code:  401     Attribute type:   F     Expected input:   The expected input is the maximum of the two - dimensional error.     The error is assumed to be positive and negative. T he plus/minus character  shall not be encoded.     Definition:   The best estimate of the accuracy of a position .     Minimum value:   0     Indication:   Unit:   defined in the PUNI subfield of the DSPM record, e.g. metre (m)     Resolution:   0.1 m or 0.1 mm     Format:   x xxx .x     E xample:   25   for an error of 25 metres.     Remarks:   No remarks .  
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Figure B.16 – Example S-57 real attribute representation
Figure B.17 illustrates the use of the classes xxx.

[image: image84.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Buried depth       Acronym:    BURDEP     Code:  5     Attribute type:   F     Definition:   The depth below the sea bed to which an object is buried.     References:   INT 1:   IL 42;     M - 4:   444.5;     Minimum Value:   0     Indication:   Unit:   def ined in the HUNI subfield of the DSPM record or in the       HUNITS attribute of the M_UNIT meta object class, e.g. metre (m)     Resolution:   0.1 m or 0.1 ft     Format:   xx.x     Example:   2.5   for a depth of 2.5 metres.     Remarks:   No remarks.  



 EMBED Word.Picture.8  [image: image85.emf] 

FM_RealAttributeType   itemIdentifier : 12   name : “Buried depth”   definition : “The depth below the sea  bed to which an object is buried.”   description : “Example: 2.5  –  for a  depth of 2.5 metres.”   dateProposed : 2003 - 04 - 15   status  : 2 (valid)   code : 5   alphaCode : “BURDEP”    valueMultiplicity : 1   intervalDisallowed : TRUE   minimumValue : “0.0”   increment : “0.1”  

RE_Reference   itemIdentifierAtSource : “IL 42”   similarity : 2 (restyled)  

RE_ReferenceSource   identifier : 1   citation : CI_Cita tion {   title : “International Chart Series INT 1  –  Symbols,  Abbreviations, Terms used on Charts”   …}  

ItemReference  

SourceReference  

RE_MeasureSpecification   measure : “Unit defined in the HUNI subfield  of the DSPM record or in the HUNITS attribu te  of the M_UNIT meta object class, e.g. metre  (m) or foot (ft).”  

Measure  

RE_ReferenceSource   identifier : 2   citation : CI_Citation {   title : “Chart Spec ifications of the IHO (M - 4)”   …}  

RE_Reference   itemIdentifierAtSource : “444.5”   similarity : 2 (restyled)  

ItemReference  

SourceReference  


Figure B.17 – Example S-57 real attribute representation
Figure B.17 illustrates the re-expression of an S-57 attribute as a real attribute. The resolution of the format “.x” is derivable from the increment of 0.1, however if it is also intended to limit the maximum value to 99.9 then this could be captured using the attribute maximumValue. That the format does not allow a sign is captured by the stated minimum value – implying that valid values must be position. Alternatively, the concept could be captured as a structured text attribute since the format of “xx.x” also implies a character string encoding.
B.3.6 Enumeration attribute type

Figure B.18 illustrates the use of the classes xxx.

[image: image86.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Buoy shape       Acronym:    BOYSHP     Code:  4     Attribute type:   E     Expected input:   ID     Meaning   INT 1   M - 4     1   :   conical (nun, ogival)   IQ 20;   462.2   2   :   can (cylindrical)   IQ 21;   462.3   3   :   spherical   IQ 22;   462.4   4   :   pillar   IQ 23;   46 2.5   5   :   spar (spindle)   IQ 24;   462.6   6   :   barrel (tun)   IQ 25;   462.7   7   :   super - buoy   IQ 26;   462.9   8   :   ice buoy     Definitions:   conical/nun/ogival :       the upper part of the body above the water - line, or the greater part of the  superstructure, has approximately the shape o r the appearance of a  pointed cone with the point upwards .     can/cylindrical:       the upper part of the body above the water - line, or the greater part of the  superstructure, has the shape of a cylinder, or a truncated cone that  approximates to a cylinder, wit h a flat end uppermost.     spherical:       the upper part of the body above the water - line, or the greater part of the  superstructure, has the shape of a part of a sphere.     pillar :       the upper part of the body above the water - line, or the greater part of the  su perstructure is a narrow vertical structure,  pillar or lattice tower.     spar/spindle :       the upper part of the body above the water - line, or the greater part of the  superstructure, has the form of a pole, or of a  very long  cylinder, floating  upright.     bar rel:       the upper part of the body above the water - line, or the greater part of the  superstructure, has the form of a barrel or cylinder floating horizontally.     super - buoy:       a very large buoy, generally more than 5m in diameter.     ice buoy:       a specially co nstructed shuttle shaped buoy which is used in ice conditions.     Remarks:   The principal shapes are those recommended in the International Association  of Lighthouse Authorities  -  IALA System.  
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Figure B.18 – Example S-57 enumeration attribute representation

Figure B.19 illustrates the use of the classes xxx.

[image: image88.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Exposition of sounding       Acronym:    EXPSOU     Code:  93     Attribute type:   E     Expected input:       ID     Meaning   1   :   within the range of depth of the surrounding depth area   2   :   shoaler than the range of depth of the surroundin g depth area   3   :   deeper than the range of depth of the surrounding depth area     Definitions:   within the range of depth of the surrounding depth area:       the depth corresponds to the depth range of the surrounding depth area.  i.e. the depth is not shoaler than  the minimum depth of the surrounding  depth area or deeper than the maximum depth of the surrounding depth  area     shoaler than the range of depth of the surrounding depth area:       the depth is shoaler than the minimum depth of the surrounding depth area.     dee per than the range of depth of the surrounding depth area:       the depth is deeper than the maximum depth of the surrounding depth  area.     Remarks:   This attribute indicates objects with a “value of sounding” not within the range  of depth of the surrounding de pth area. These objects could be a potential  danger for navigation.  
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Figure B.19 – Example S-57 enumeration attribute representation
9.4.12 Multiple value attributes

Figure B.20 illustrates the use of the classes xxx.

[image: image90.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Category of hulk       Acronym:    CATHLK     Code:  31     Attribute type:   L     Expected input:       ID     Meaning   1   :   floating restaurant   2   :   historic ship   3   :   museum   4   :   accommodation   5   :   floating breakwater     Definitions:   floating restaur ant :       a permanently moored floating structure, such as an old ship, used as a  restaurant.     historic ship :       ship of historical interest permanently moored as a tourist attraction .     museum :       a permanently moored floating structure, such as an old ship, us ed as a  museum .     accommodation:       a permanently moored floating structure, such as an old ship, used for  accommodation.     floating breakwater:       a permanently moored floating structure, often constructed from old ships,  used as a breakwater.     Remarks:   No re marks.  
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Figure B.20 – Example S-57 enumeration attribute representation with value multiplicity
B.3.7 Authoritative referencing

Figure B.21 illustrates the use of the classes xxx.

[image: image92.emf] 

  FEATURE  OBJECT  ATTRIBUTE       Attribute:   Orientation       Acronym:    ORIENT     Code:  117     Attribute type:   F     Definition:   The angular distance measured from true north to the major axis of the object.  (Digital Geographic Information Working Group  - DGIWG, Oct. 87)     References:   INT 1:   IM 1 - 4, 40; IP 20.1 - 2, 21, 30.1 - 2, 31; IS 3.5, 11 ;     M - 4:   433.2 - 6; 434.1 - 2; 475.6 - 8; 487.2; 488 ;     Minimum Value:   0     Maximum Value:   360     Indication:   Unit:   degree (°)     Resolution:   0. 0 1  degree     Format:   xx x .x x     Example:   246.7   for an orie ntation of 246.7 degrees     Remarks:   No remarks .  
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Figure B.21 – Example authoritative referencing representation
Annex C 
(informative)
SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
EDCS feature data dictionary register
C.1 Introduction

C.2 Register schema

The schema specified in this clause describes the structure and content of an EDCS feature data dictionary register. The schema is specified in UML (ISO/IEC 19501) as specified in ISO 19103. The schema consists of a single package (Figure C.1) comprised of x classes that represent information held in the register and x data types used by attributes of these classes, each documented in a subclause below.

Figure C.1 – The EDCS feature data dictionary register schema

C.3 Examples of representing aspects of the EDCS data dictionary

Annex D 
(informative)
SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
Geospatial feature catalogue register
D.1 Introduction
D.2 Register schema

The schema specified in this clause describes the structure and content of a geospatial feature catalogue register. The schema is specified in UML (ISO/IEC 19501) as specified in ISO 19103. The schema consists of a single package (Figure D.1) comprised of x classes that represent information held in the register and x data types used by attributes of these classes, each documented in a subclause below.

Figure D.1 – The geospatial feature catalogue register schema

D.3 Examples of representing aspects of a geospatial feature catalogue
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AA010 	Mine







	An excavation made in the earth for the purpose of extracting natural deposits. (See also AQ090)
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	Annex B-Attribute and Value Codes







NOS 	Number of Spans







	Number of spans in a bridge or aqueduct 



	NOS	0	Actual Value







	Units	Format	Range	Increment	Maximum Characters







	Spans	Short Integer	-32767 to 32767	1 span	N/A
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	Annex B-Attribute and Value Codes







DRP 	Description of Reference Point







	Description of the feature(s) which form a Leading Line or Clearing Line.



	HID	0	Actual Value







	Units	Format	Range	Increment	Maximum Characters







	Text String	Lexical	M/A	N/A	256 Characters
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FM_FeatureMetadataRegister



name : “DGIWG FACC data dictionary register”



contentSummary : “Digital geographic metadata intended for use by military and civilian branches of the government”



uniformResourceIdentifier : “http://www.digest.org/Navigate2.htm”



operatingLanguage : RE_Locale {



language : “xx”



country : “xxx” }



characterEncoding : MD_CharacterSetCode {



004 (utf8)}



version : RE_Version {



number : “2.2a”



date : 2003-04-15 }



scopeSet : {“Hydrography”, “Ports and Harbours”, “Transportation Networks”}



fieldOfApplicationSet : {“Military Engineering”, “Marine Navigation”}















RE_RegisterOwner



name : “Digital Geographic Information Working Group (DGIWG))”



contact : CI_ResponsibleParty {



name : “xxx”



contactInfo : CI_Contact {



phone :  CI_Telephone {



voice : “xxx”



facsimile : “xxx”}



address : CI_Address {



deliveryPoint : “xxx”



city : “xxx”



administrativeArea : “xxx”



postalCode : “xxx”



country : “xxx”



electronicMailAddress : “xxxx”}



} } }















RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



alternateTitle : “FACC”



edition : “2.1”



editionDate : 2000-09-01



citedResponsibleParty : CI_ResponsibleParty {



name : “Rex C. Buckley”



organisationName : “US National Imagery and Mapping Agency (NIMA)”



contactInfo : CI_Contact {



phone :  CI_Telephone {



voice : “1 703 262 4407”



facsimile : “1 703 262 4401”}



address : CI_Address {



deliveryPoint : “12310 Sunrise Valley Drive”



city : “Reston”



administrativeArea : “Virginia”



postalCode : “20191-3449”



country : “USA”



electronicMailAddress : “BuckleyR@nima.mil”}



} } }







Ownership







RE_RegistrationAuthority



name : “US National Imagery and Mapping Agency (NIMA)”



contact : CI_ResponsibleParty {



name : “Raymond W. Staggemeier”



contactInfo : CI_Contact {



phone :  CI_Telephone {



voice : “1 314 263 4567”



facsimile : “1 314 263 4381”}



address : CI_Address {



electronicMailAddress : “StaggemeiR@nima.mil”}



} } }















Reference







Management







FM_FeatureTypeClass



name : “Feature Type”



technicalStandard : CI_Citation {



title : “ISO 19110:2003, Geographic Information – Methodology for feature cataloguing”



alternateTitle : “ISO 19110:2003”



date :  2003



otherCitationDetails : “Table B.1” }



alternativeLanguages : {}



itemCount : 539















FM_AttributeTypeClass



name : “Attribute Type”



technicalStandard : CI_Citation {



title : “ISO 19126:2005, Geographic Information – Profile FACC data dictionary”



alternateTitle : “ISO 191260:2005”



date :  2005



otherCitationDetails : “Clause 6” }



alternativeLanguages : {}



itemCount : 653















FM_AttributeValueClass



name : “Attribute Value”



technicalStandard : CI_Citation {



title : “ISO 19126:2005, Geographic Information – Profile FACC data dictionary”



alternateTitle : “ISO 19126:2005”



date :  2005



otherCitationDetails : “Clause 6” }



alternativeLanguages : {}



itemCount : 4598
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SC1 	Sector Limit 1







	Unique numeric feature identifier within a dataset.



	The first limit of a light or radio transponder beacon sector as measured clockwise from the source.



Version 2.1: New Attribute to permit mapping of S-57 attribute SECTR1 to FACC.



	UID	0	Actual Value







	Units	Format	Range	Increment	Maximum Characters







	Degrees	Floating Point	N/A	N/A	N/A
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FM_RealAttributeType



itemIdentifier : 12



name : “Buried depth”



definition : “The depth below the sea bed to which an object is buried.”



description : “Example: 2.5 – for a depth of 2.5 metres.”



dateProposed : 2003-04-15



status : 2 (valid)



code : 5



alphaCode : “BURDEP” 



valueMultiplicity : 1



intervalDisallowed : TRUE



minimumValue : “0.0”



increment : “0.1”







RE_Reference



itemIdentifierAtSource : “IL 42”



similarity : 2 (restyled)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “International Chart Series INT 1 – Symbols, Abbreviations, Terms used on Charts”



…}







ItemReference







SourceReference







Measure















RE_MeasureSpecification



measure : “Unit defined in the HUNI subfield of the DSPM record or in the HUNITS attribute of the M_UNIT meta object class, e.g. metre (m) or foot (ft).”































SourceReference







ItemReference







RE_Reference



itemIdentifierAtSource : “444.5”



similarity : 2 (restyled)







RE_ReferenceSource



identifier : 2



citation : CI_Citation {



title : “Chart Specifications of the IHO (M-4)”



…}
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DTS 	Date Start







	Earliest date on which an object (e.g. a buoy) will be present. Coded YYYYMMDD. 



	DTS	0	Actual Value







	Units	Format	Range	Increment	Maximum Characters







	Structured Text	ASCII Text	M/A	N/A	8 Characters
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HID 	Harbor Identification Code







	Identification code linking harbor to external database or reference.



	HID	0	Actual Value







	Units	Format	Range	Increment	Maximum Characters







	Text String	Lexical	M/A	N/A	80 Characters




















_1112344315.doc


















	DIGEST Part 4



	Edition 2.1, September 2000



	Annex B-Attribute and Value Codes







SPD 	Speed Limit (MPH)







	The maximum speed legally permitted on a given stretch of road. 



	SPD	0	Actual Value







	Units	Format	Range	Increment	Maximum Characters







	Miles Per Hour	Short Integer	0 to 32767	1 mph	N/A
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AVA 	Absolute Vertical Accuracy in Meters







	The difference between the recorded elevations of features and their true elevations at a specific point referenced to the same vertical datum at 90% probability.



	AVA	0	Actual Value







	Units	Format	Range	Increment	Maximum Characters







	Metres	Floating Point	N/A	N/A	N/A
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FM_KeyAttributeType



itemIdentifier : 431



name : “Harbor Identification Code”



definition : “Identification code linking harbor to external database or reference.”



dateProposed : 2003-04-15



status : 2 (valid)



alphaCode : “HID” 



valueMultiplicity : 1



length : 80



lexical : TRUE



structureSpecification : “YYYYMMDD”







RE_Reference



itemIdentifierAtSource : “HID”



similarity : 1 (identical)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







SourceReference
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FM_CountAttributeType



itemIdentifier : 495



name : “Number of Spans”



definition : “Number of spans in a bridge or aqueduct.”



dateProposed : 2003-04-15



status : 2 (valid)



alphaCode : “NOS” 



valueMultiplicity : 1



intervalDisallowed : TRUE



minimumValue : “-32727”



maximumValue : “32767”







RE_Reference



itemIdentifierAtSource : “NOS”



similarity : 1 (identical)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







SourceReference
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FM_RealAttributeType



itemIdentifier : 86



name : “Absolute Vertical Accuracy in Meters”



definition : “The difference between the recorded elevations of features and their true elevations at a specific point referenced to the same vertical datum at 90% probability.”



dateProposed : 2003-04-15



status : 2 (valid)



alphaCode : “AVA” 



valueMultiplicity : 1



intervalDisallowed : TRUE







RE_Reference



itemIdentifierAtSource : “AVA”



similarity : 1 (identical)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







SourceReference







Measure















RE_MeasureSpecification



measure : “Meters”
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FM_BooleanAttributeType



itemIdentifier : 601



name : “Operational Status”



definition : “Indicates whether the feature is in operation.”



dateProposed : 2003-04-15



status : 2 (valid)



alphaCode : “OPS” 



valueMultiplicity : 1







RE_Reference



itemIdentifierAtSource : “OPS”



similarity : 2 (restyled)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







SourceReference
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FM_EnumerationAttributeType



itemIdentifier : 096



name : “Pier/Wharf/Quay Classification”



definition : “Classification of decked berthing structure, based on configuration and structure.”



dateProposed : 2003-04-15



status : 2 (valid)



alphaCode : “PWC” 



valueMultiplicity : 1







RE_Reference



itemIdentifierAtSource : “PWC”



similarity : 1 (identical)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







SourceReference







FM_AttributeValue



itemIdentifier : 120



name : “Pier”



definition : “xxx”



dateProposed : 2003-04-15



status : 2 (valid)



code : 1







FM_AttributeValue



itemIdentifier : 121



name : “Wharf”



definition : “xxx”



dateProposed : 2003-04-15



status : 2 (valid)



code : 2







FM_AttributeValue



itemIdentifier : 122



name : “Quay”



definition : “xxx”



dateProposed : 2003-04-15



status : 2 (valid)



code : 3







Domain







FM_AttributeMetadataSpecification



metadatum: “0 – Unknown”







FM_AttributeMetadataSpecification



metadatum: “997 – Unpopulated”







FM_AttributeMetadataSpecification



metadatum: “997 – Not Applicable”







FM_AttributeMetadataSpecification



metadatum: “999 – Other”







Metadata







RE_Reference



itemIdentifierAtSource : “PWC1”



similarity : 1 (identical)







RE_Reference



itemIdentifierAtSource : “PWC2”



similarity : 1 (identical)







RE_Reference



itemIdentifierAtSource : “PWC3”



similarity : 1 (identical)







ItemReference







SourceReference
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FM_IndexAttributeType



itemIdentifier : 712



name : “Feature Identification Number”



definition : “Unique numeric feature identifier within a dataset.”



dateProposed : 2003-04-15



notes : “Version 2.1: Added "within a dataset" to the definition.”



status : 2 (valid)



alphaCode : “UID” 



valueMultiplicity : 1







RE_Reference



itemIdentifierAtSource : “UID”



similarity : 1 (identical)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







SourceReference
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FM_IntegerAttributeType



itemIdentifier : 157



name : “Speed Limit (MPH)”



definition : “The maximum speed legally permitted on a given stretch of road.”



dateProposed : 2003-04-15



status : 2 (valid)



alphaCode : “SPD”



valueMultiplicity : 1



intervalDisallowed : TRUE



maximumValue : “32767”



minimumValue : “0”



increment : “1”







RE_Reference



itemIdentifierAtSource : “SPD”



similarity : 1 (identical)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







SourceReference







Measure















RE_MeasureSpecification



measure : “Miles Per Hour”
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FM_StructuredTextAttributeType



itemIdentifier : 63



name : “Date Start”



definition : “Earliest date on which an object (e.g. a buoy) will be present.”



dateProposed : 2003-04-15



status : 2 (valid)



alphaCode : “DTS” 



valueMultiplicity : 1



length : 8



lexical : FALSE



structureSpecification : “YYYYMMDD”







RE_Reference



itemIdentifierAtSource : “DTS”



similarity : 1 (identical)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







SourceReference
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FM_FeatureType



itemIdentifier : 01012



name : “Mine”



definition : “An excavation made in the earth for the purpose of extracting natural deposits.”



Description : “See also AQ090.”



dateProposed : 2003-04-15



status : 2 (valid)



alphaCode : “AA010”







SourceReference







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







RE_Reference



itemIdentifierAtSource : “DRP”



similarity : 1 (identical)
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FM_TextAttributeType



itemIdentifier : 235



name : “Description of Reference Point”



definition : “Description of the feature(s) which form a Leading Line or Clearing Line.”



dateProposed : 2003-04-15



status : 2 (valid)



alphaCode : “DRP”



valueMultiplicity : 1



length : 256



lexical : TRUE



structureSpecification : “YYYYMMDD”







RE_Reference



itemIdentifierAtSource : “DRP”



similarity : 1 (identical)







RE_ReferenceSource



identifier : 1



citation : CI_Citation {



title : “DIGEST Feature and Attribute Coding Catalogue”



…}







ItemReference







SourceReference
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	DIGEST Part 4



	Edition 2.1, September 2000



	Annex B-Attribute and Value Codes







UID 	Feature Identification Number







	Unique numeric feature identifier within a dataset.



	Version 2.1: Added “within a dataset” to the definition.



	UID	0	Actual Value







	Units	Format	Range	Increment	Maximum Characters







	Numeric	Long Integer	N/A	1 unit	N/A
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FEATURE OBJECT ATTRIBUTE











Attribute:	Depth range value 2











Acronym: 	DRVAL2		Code: 88







Attribute type:	F







Definition:	The maximum (deepest) value of a depth range.







References:	INT 1:	II 21; IM 6;



	M-4:	414; 432.4; 434.3-4;







Indication:	Unit:	defined in the HUNI subfield of the DSPM record or in the�		HUNITS attribute of the M_UNIT meta object class, e.g. metre (m)



	Resolution:	0.1 m or 0.1 fm or 0.1 ft







Format:	sxxxxx.x�	s:	sign, negative values only.







Example:	100	for a maximum depth of 100 metres







Remarks:	Where the area dries, the value is negative.
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META OBJECT CLASS











Attribute:	Accuracy of Data











Acronym: 	M_ACCY		Code: 300







Set Attribute_A:	HORACC; POSACC; SOUACC; VERACC;







Set Attribute_B:	INFORM; NINFOM; NTXTDS; TXTDSC;







Set Attribute_C:	RECDAT; RECIND; SORDAT; SORIND;







Definition:	An area within which the best estimate of the overall accuracy of the data is uniform. The overall accuracy takes into account for example the source accuracy, chart scale, digitising accuracy etc.







References:	INT 1:	not specified;



	M-4:	not specified;







Remarks:	Distinction : quality of data; survey reliability.
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	DIGEST Part 4



	Edition 2.1, September 2000



	Annex B-Attribute and Value Codes







PWC 	Operational Status







	Classification of decked berthing structure, based on configuration and structure.



	PWC	0	Unknown



	PWC	1	Pier



	PWC	2	Wharf



	PWC	3	Quay



	PWC	997	Unpopulated



	PWC	998	Not Applicable



	PWC	999	Other
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	DIGEST Part 4



	Edition 2.1, September 2000



	Annex B-Attribute and Value Codes







OPS 	Operational Status







	Indicates whether or not the feature is in operation.



	OPS	0	Unknown



	OPS	1	Operational



	OPS	2	Non-Operational



	OPS	997	Unpopulated



	OPS	998	Not Applicable



	OPS	999	Other
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NATIONAL LANGUAGE ATTRIBUTE











Attribute:	Object name in national language











Acronym: 	NOBJNM		Code: 301







Attribute type:	S







References:	INT 1:	ID 7, IF 19, IN 12.2�3;



	M-4:	371; 323.1�2; 431.2�3; 431.5;







Indication:	Name of object (c...):string of national language characters.







Format:	c….







Remarks:	The attribute “object name in national language” encodes the individual name of an object in the specified national language.
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SPATIAL AND META OBJECT ATTRIBUTE











Attribute:	Positional Accuracy











Acronym: 	POSACC		Code: 401







Attribute type:	F







Expected input:	The expected input is the maximum of the two-dimensional error.



	The error is assumed to be positive and negative. The plus/minus character shall not be encoded.







Definition:	The best estimate of the accuracy of a position.







Minimum value:	0







Indication:	Unit:	defined in the PUNI subfield of the DSPM record, e.g. metre (m)



	Resolution:	0.1 m or 0.1 mm







Format:	xxxx.x�



Example:	25	for an error of 25 metres.







Remarks:	No remarks.
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GEO OBJECT CLASS











Attribute:	Administration Area (Named)











Acronym: 	ADMARE		Code: 1







Set Attribute_A:	JRSDTN; NATION; NOBJNM; OBJNAM;







Set Attribute_B:	INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC;







Set Attribute_C:	RECDAT; RECIND; SORDAT; SORIND;







Definition:	A defined (and possibly named) administrative area.







References:	INT 1:	not specified;



	M-4:	not specified;







Remarks:	Distinction : land region; contiguous zone; continental shelf area; exclusive economic zone; fishery zone; territorial sea area.
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CARTOGRAPHIC OBJECT CLASS











Attribute:	Cartographic area











Acronym: 	$AREAS		Code: 500







Set Attribute_A:	COLOUR; ORIENT; $SCODE; $TINTS;







Set Attribute_B:	INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC;







Set Attribute_C:	RECDAT; RECIND; SORDAT; SORIND;







Definition:	An area in which a certain cartographic symbolization is required.







Remarks:	No remarks.
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COLLECTION OBJECT CLASS











Attribute:	Aggregation











Acronym: 	C_AGGR		Code: 400







Set Attribute_A:	NOBJNM; OBJNAM;







Set Attribute_B:	INFORM; NINFOM; NTXTDS; PICREP; SCAMAX; SCAMIN; TXTDSC;







Set Attribute_C:	RECDAT; RECIND; SORDAT; SORIND;







Definition:	Used to identify an aggregation of two or more objects.  This aggregation may be named.







Remarks:	An aggregation could be used to combine objects that are related in some way (is-a-part-of, is-a-component-of) into a higher level object.



	For example: an aggregation relationship may be used to form a traffic separation scheme from traffic separation lane parts, boundaries, etc.



	Distinction : association; stacked on/stacked under.
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FEATURE OBJECT ATTRIBUTE











Attribute:	Exposition of sounding











Acronym: 	EXPSOU		Code: 93







Attribute type:	E







Expected input:	



	ID		Meaning



:	within the range of depth of the surrounding depth area



:	shoaler than the range of depth of the surrounding depth area



:	deeper than the range of depth of the surrounding depth area







Definitions:	within the range of depth of the surrounding depth area:



		the depth corresponds to the depth range of the surrounding depth area. i.e. the depth is not shoaler than the minimum depth of the surrounding depth area or deeper than the maximum depth of the surrounding depth area



	shoaler than the range of depth of the surrounding depth area:



		the depth is shoaler than the minimum depth of the surrounding depth area.



	deeper than the range of depth of the surrounding depth area:



		the depth is deeper than the maximum depth of the surrounding depth area.







Remarks:	This attribute indicates objects with a “value of sounding” not within the range of depth of the surrounding depth area. These objects could be a potential danger for navigation.
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FEATURE OBJECT ATTRIBUTE











Attribute:	Category of hulk











Acronym: 	CATHLK		Code: 31







Attribute type:	L







Expected input:	



	ID		Meaning



:	floating restaurant



:	historic ship



:	museum



:	accommodation



:	floating breakwater







Definitions:	floating restaurant:



		a permanently moored floating structure, such as an old ship, used as a restaurant.



	historic ship:



		ship of historical interest permanently moored as a tourist attraction.



	museum:



		a permanently moored floating structure, such as an old ship, used as a museum.



	accommodation:



		a permanently moored floating structure, such as an old ship, used for accommodation.



	floating breakwater:



		a permanently moored floating structure, often constructed from old ships, used as a breakwater.







Remarks:	No remarks.
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FEATURE OBJECT ATTRIBUTE











Attribute:	Buoy shape











Acronym: 	BOYSHP		Code: 4







Attribute type:	E







Expected input:	ID		Meaning	INT 1	M-4







:	conical (nun, ogival)	IQ 20;	462.2



:	can (cylindrical)	IQ 21;	462.3



:	spherical	IQ 22;	462.4



:	pillar	IQ 23;	462.5



:	spar (spindle)	IQ 24;	462.6



:	barrel (tun)	IQ 25;	462.7



:	super�buoy	IQ 26;	462.9



:	ice buoy







Definitions:	conical/nun/ogival:



		the upper part of the body above the water-line, or the greater part of the superstructure, has approximately the shape or the appearance of a pointed cone with the point upwards.



	can/cylindrical:



		the upper part of the body above the water-line, or the greater part of the superstructure, has the shape of a cylinder, or a truncated cone that approximates to a cylinder, with a flat end uppermost.



	spherical:



		the upper part of the body above the water-line, or the greater part of the superstructure, has the shape of a part of a sphere.



	pillar:



		the upper part of the body above the water-line, or the greater part of the superstructure is a narrow vertical structure,  pillar or lattice tower.



	spar/spindle:



		the upper part of the body above the water-line, or the greater part of the superstructure, has the form of a pole, or of a  very long  cylinder, floating upright.



	barrel:



		the upper part of the body above the water-line, or the greater part of the superstructure, has the form of a barrel or cylinder floating horizontally.



	super�buoy:



		a very large buoy, generally more than 5m in diameter.



	ice buoy:



		a specially constructed shuttle shaped buoy which is used in ice conditions.







Remarks:	The principal shapes are those recommended in the International Association of Lighthouse Authorities � IALA System.
















_1112339881.doc


















FEATURE OBJECT ATTRIBUTE











Attribute:	Periodic date end











Acronym: 	PEREND		Code: 118







Attribute type:	A







Definition:	The end of the active period for a seasonal object (e.g. a buoy). See also “date end”







References:	INT 1:	IQ 71;



	M-4:	460.5;







Indication:	The “periodic date end” should be encoded using 4 digits for the calendar year (CCYY), 2 digits for the month (MM) (e.g. April = 04) and 2 digits for the day (DD). When no specific year is required (i.e. the object is removed at the same time each year) the following two cases may be considered:



			- same day each year: 	--MMDD



			- same month each year: 	--MM







	This conforms to ISO 8601: 1988.







Format:		CCYYMMDD 	(full date, mandatory)



		--MMDD 	(same day each year, mandatory)



		--MM	(same month each year, mandatory)







Example:	--1015 	for an ending date of 15 October each year.







Remarks:	No remarks.
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FEATURE OBJECT ATTRIBUTE











Attribute:	Multiplicity of lights











Acronym: 	MLTYLT		Code: 110







Attribute type:	I







Definition:	The number of lights of identical character that exist as a co-located group.







References:	INT 1:	not specified;



	M-4:	not specified;







Minimum value:	2







Indication:	Unit:	none



	Resolution:	1







Format:	xx







Example:	5







Remarks:	No remarks.
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FEATURE OBJECT ATTRIBUTE











Attribute:	Current velocity











Acronym: 	CURVEL		Code: 84







Attribute type:	F







Definition:	The rate of travel of a current.







References:	INT 1:	IH 40, 43;



	M-4:	407.1; 407.4; 408.3;







Indication:	Unit:	knot (kt)



	Resolution:	0.1 kt







Format:	xx.x







Example:	1.6	for a velocity of 1.6 knots.







Remarks:	The attribute “current velocity” indicates the speed of the current in knots.
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FEATURE OBJECT ATTRIBUTE











Attribute:	Orientation











Acronym: 	ORIENT		Code: 117







Attribute type:	F







Definition:	The angular distance measured from true north to the major axis of the object. (Digital Geographic Information Working Group �DGIWG, Oct.87)







References:	INT 1:	IM 1-4, 40; IP 20.1-2, 21, 30.1-2, 31; IS 3.5, 11;



	M-4:	433.2-6; 434.1-2; 475.6-8; 487.2; 488;







Minimum Value:	0







Maximum Value:	360







Indication:	Unit:	degree (°)



	Resolution:	0.01 degree







Format:	xxx.xx







Example:	246.7	for an orientation of 246.7 degrees







Remarks:	No remarks.
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FEATURE OBJECT ATTRIBUTE











Attribute:	Compilation scale











Acronym: 	CSCALE		Code: 80







Attribute type:	I







Definition:	The scale at which the data was originally compiled.







Minimum value:	0







Indication:	The modulus of the scale is indicated, that is 1:75 000 is encoded as 75000.



	Unit:	none



	Resolution:	1







Format:	xxxxxxxx







Example:	75000	for a scale of 1:75 000.







Remarks:	For example, the scale of the paper chart that was used for the ENC compilation. This attribute is only used in conjunction with the meta-object “Compilation Scale of data” (M_CSCL) which is used to define polygons of equal compilation scale. CSCALE should therefore not be confused with the attributes SCAMIN and SCAMAX.
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FEATURE OBJECT ATTRIBUTE











Attribute:	Nationality











Acronym: 	NATION		Code: 111







Attribute type:	A







Indication:	the nationality is encoded by a 2 character code following ISO 3166 (refer to Annex A to S-57 Appendix A).







Format:	c2 (mandatory)











Remarks:	The attribute “nationality” indicates the nationality of the specific object.
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FEATURE OBJECT ATTRIBUTE











Attribute:	Communication channel











Acronym: 	COMCHA		Code: 77







Attribute type:	A







Definition:	A channel number assigned to a specific radio frequency, frequencies or frequency band.







Expected input:	enter specific VHF-Channel







References:	INT 1:	IM 40;



	M-4:	488;



	The attribute “communication channel” encodes the various VHF channels used for communication.











Indication:	Each VHF-channel should be indicated by 2 digits and�up to 2 characters (A-Z); e.g., VHF-channel 7 as “07” and VHF-channel 16 as “16”.



	The indication of several VHF-channels is possible.







Format:	[XXXX];[XXXX];…
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FEATURE OBJECT ATTRIBUTE











Attribute:	Character specification











Acronym: 	$CHARS		Code: 74







Attribute type:	A







Expected input:	SEWBB, where



S  style = 	U : Univers



		T : Times



E  weight = 	4 : light



		5 : medium



		6 : bold



W  width =	1 : upright



		2 : italic



BB body size = 	XX (body size in pica points)







References:	not specified;



	not specified;











Remarks:	No remarks.
















_1112339740.doc


















FEATURE OBJECT ATTRIBUTE











Attribute:	Buried depth











Acronym: 	BURDEP		Code: 5







Attribute type:	F







Definition:	The depth below the sea bed to which an object is buried.







References:	INT 1:	IL 42;



	M-4:	444.5;







Minimum Value:	0







Indication:	Unit:	defined in the HUNI subfield of the DSPM record or in the�		HUNITS attribute of the M_UNIT meta object class, e.g. metre (m)



	Resolution:	0.1 m or 0.1 ft







Format:	xx.x







Example:	2.5	for a depth of 2.5 metres.







Remarks:	No remarks.
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