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1. [bookmark: _Toc490817279][bookmark: _Toc25524528][bookmark: _Toc451843216]Overview
0. [bookmark: _Toc490817280][bookmark: _Toc25524529]Preface
The “Data Classification and Encoding Guide” has been developed to provide consistent, standardized instructions for encoding S-100 compliant Catalogue of Nautical Products (S-128) data.
The purpose of the Data Classification and Encoding Guide is to facilitate S-128 encoding to meet IHO standards for the proper display of Catalogue of Nautical Products in an ECDIS and other electronic charting displays.  This document describes how to encode information that the modeller considers relevant to a Catalogue of Nautical Products data product.  The content of a dataset is at the discretion of the producing authority provided that the conventions described within this document are followed.  A “producing authority” is a Hydrographic Office (HO) or other organization authorized by a government, to produce definitive nautical information.
The entire S-100 Universal Hydrographic Data Model, including the S-128 Product Specification, is available at the following web site, http://www.iho.int.
0. [bookmark: _Toc490817281][bookmark: _Toc25524530]S-128 Appendix A - Data Classification and Encoding Guide – Metadata
Note:  This information uniquely identifies this Data Classification and Encoding Guide to the Product Specification and provides information about its creation and maintenance.

	Metadata
	Content

	Title:
	The International Hydrographic Organization Catalogue of Nautical Products Product Specification, Data Classification and Encoding Guide

	Version:
	0.7.5

	Date:
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	Language:
	English
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	International Hydrographic Organization
4 Quai Antione 1er
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MC 98011 MONACO CEDEX
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Fax:  +377 93 10 81 40
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	Identifier:
	S-128 Appendix A Data Classification and Encoding Guide

	Maintenance:
	Changes to S-128 Appendix A; Data Classification and Encoding Guide are coordinated by the IHO Nautical Information Provision Working Group (NIPWG) and must be made available via the IHO web site.


Table 1‑1 Catalogue of Nautical Products product specification metadata

0. [bookmark: _Toc490817282][bookmark: _Toc25524531][bookmark: _GoBack]Terms and definitions
This list is identical with the list in the main body of this product specification.

	Term
	Definition

	Aggregation
	special form of association that specifies a whole-part relationship between the aggregate (whole) and a component (see composition)

	Application
	manipulation and processing of data in support of user requirements (ISO 19101)

	application schema
	conceptual schema for data required by one or more applications (ISO 19101)

	Association
	semantic relationship between two or more classifiers that specifies connections among their instances
NOTE:  A binary association is an association among exactly two classifiers (including the possibility of an association from a classifier to itself)

	Attribute
	named property of an entity
NOTE:  Describes the geometrical, topological, thematic, or other characteristic of an entity

	Boundary
	set that represents the limit of an entity (ISO 19107)

	Composition
	special form of association that specifies a “strong aggregation”.  In a composition association, if a container object is deleted then all of the objects it contains are deleted as well.

	conceptual model
	model that defines concepts of a universe of discourse (ISO 19101)

	conceptual schema
	formal description of a conceptual model (ISO 19101)

	Coverage
	feature that acts as a function to return values from its range for any direct position within its spatial, temporal or spatiotemporal domain (ISO 19123)
EXAMPLE Raster image, polygon overlay, digital elevation matrix.

	Curve
	1-dimensional geometric primitive, representing the continuous image of a line
NOTE:  The boundary of a curve is the set of points at either end of the curve. If the curve is a cycle, the two ends are identical, and the curve (if topologically closed) is considered to not have a boundary.  The first point is called the start point, and the last point is the end point.  Connectivity of the curve is guaranteed by the “continuous image of a line”

	data product
	dataset or dataset series that conforms to a data product specification

	data product specification
	detailed description of a dataset or dataset series together with additional information that will enable it to be created, supplied to and used by another party
NOTE: A data product specification provides a description of the universe of discourse and a specification for mapping the universe of discourse to a dataset. It may be used for production, sales, end-use or other purpose.

	Dataset
	identifiable collection of data (ISO 19115)
NOTE: A dataset may be a smaller grouping of data which, though limited by some constraint such as spatial extent or feature type, is located physically within a larger dataset. Theoretically, a dataset may be as small as a single feature contained within a larger dataset. A hardcopy map or chart may be considered a dataset.

	dataset series
	collection of datasets sharing the same product specification (ISO 19115)

	Domain
	well-defined set (ISO/TS 19103)
NOTE: Well-defined means that the definition is both necessary and sufficient, as everything that satisfies the definition is in the set and everything that does not satisfy the definition is necessarily outside the set.

	end point
	last point of a curve (ISO 19107)

	Enumeration
	a fixed list which contains valid identifiers of named literal values. Attributes of an enumerated type may only take values from this list.

	Feature
	abstraction of real world phenomena (ISO 19101)
NOTE:  A feature may occur as a type or an instance. Feature type or feature instance shall be used when only one is meant.
EXAMPLE:  The feature instance named “Turning Torso Tower” may be classified with other phenomena into a feature type “tower”.

	feature association
	relationship that links instances of one feature type with instances of the same or a different feature type (ISO19110)
NOTE 1; A feature association may occur as a type or an instance. Feature association type or feature association instance is used when only one is meant.
NOTE 2: Feature associations include aggregation of features.

	feature attribute
	characteristic of a feature (ISO 19101)
NOTE 1: A feature attribute may occur as a type or an instance. Feature attribute type or feature attribute instance is used when only one is meant.
NOTE 2: A feature attribute type has a name, a data type and a domain associated to it. A feature attribute for a feature instance has an attribute value taken from the domain.

	geographic data
	data with implicit or explicit reference to a location relative to the Earth (ISO 19109)
NOTE: Geographic information is also used as a term for information concerning phenomena implicitly or explicitly associated with a location relative to the Earth.

	geometric primitive
	geometric object representing a single, connected, homogeneous element of geometry
NOTE:  Geometric primitives are non-decomposed objects that present information about geometric configuration.  They include points, curves, surface

	maximum display scale
	the largest value of the ratio of the linear dimensions of features of a dataset presented in the display and the actual dimensions of the features represented (largest scale) of the scale range of the dataset

	Metadata
	data about data (ISO 19115)

	minimum display scale
	the smallest value of the ratio of the linear dimensions of features of a dataset presented in the display and the actual dimensions of the features represented (smallest scale) of the scale range of the dataset

	Model
	abstraction of some aspects of reality (ISO 19109)

	Point
	0-dimensional geometric primitive, representing a position
NOTE:  The boundary of a point is the empty set

	Portrayal
	presentation of information to humans (ISO 19117)

	Quality
	totality of characteristics of a product that bear on its ability to satisfy stated and implied needs (ISO 19101)

	Set
	unordered collection of related items (objects or values) with no repetition (ISO 19107)

	start point
	first point of a curve (ISO 19107)

	Surface
	connected 2-dimensional geometric primitive, representing the continuous image of a region of a plane
NOTE:  The boundary of a surface is the set of oriented, closed curves that delineate the limits of the surface

	universe of discourse
	view of the real or hypothetical world that includes everything of interest (ISO 19101)


Table 1‑2 List of terms and definitions
0. [bookmark: _Toc490817283][bookmark: _Toc25524532]Abbreviations
	Abbreviation
	Description

	DCEG
	Data Classification and Encoding Guide

	ECDIS
	Electronic Chart Display and Information System

	ENC
	Electronic Navigational Chart

	GML
	Geography Markup Language

	HO
	Hydrographic Office

	IHO
	International Hydrographic Organization

	IMO
	International Maritime Organization

	ISO
	International Organization for Standardization

	MTM
	Marine Traffic Management

	RENC
	Regional ENC co-ordinating centre

	UML
	Unified Modelling Language

	URL
	Universal Resource Locator

	XML
	eXtensible Markup Language


Table 1‑3 List of abbreviations
0. [bookmark: _Toc490817284][bookmark: _Toc25524533]Use of language
Within this document:
	“Must” indicates a mandatory requirement;
	“Should” indicates an optional requirement, that is the recommended process to be followed, but is not mandatory;
	“May” means “allowed to” or “could possibly”, and is not mandatory, or recommended.
0. [bookmark: _Toc490817285][bookmark: _Toc25524534]Maintenance
Changes to the Data Classification and Encoding Guide must occur in accordance with the S-128 Product Specification clause 4.3.


1. [bookmark: _Toc490817286][bookmark: _Toc25524535]General
1. [bookmark: _Toc490817287][bookmark: _Toc25524536]Introduction
This S-128 Data Classification and Encoding Guide (DCEG) contains rules and guidance for converting data describing the real world into data products that conform to the S-128 specification.
The S-128 specification contains an application schema (UML model) describing the conceptual domain model in terms of classes and relationships, and a Feature Catalogue (see S-128 Annex C) that specifies the data model, i.e., specifies the data model types and associations corresponding to the various classes and relationships in the application schema.
To simplify the DCEG text, the various data model types will be provided without the suffixes “class”, “type” or “instance”; e.g. the term “feature” should be understood as “feature class” or “feature type” or “feature instance” as best fits the immediate context in which it is used (and where there might be confusion, it is written out in full as feature class/type/instance).The model defines real world entities as a combination of descriptive and spatial characteristics (S-128 Product Specification clause 6).
This clause of the DCEG contains general information needed to understand the encoding rules and describes fundamental common rules and constraints. It also describes datasets and metadata. The data model object types used within S-128 and their encoding rules and guidelines are defined in detail in subsequent clauses of this document.
Within this document the features, information types, associations, and attributes appear in bold text.
1. [bookmark: _Toc490817288][bookmark: _Toc25524537]Descriptive characteristics
1. [bookmark: _Toc490817289][bookmark: _Toc25524538]Feature
A feature contains descriptive attributes that characterize real world entities. 
The word ‘feature’ as used in the ISO 191xx series and in S-100 based product specifications has two distinct but related senses – ‘feature type’ and ‘feature instance’.  A feature instance is a single occurrence of the feature and is represented as an object in a dataset.
The location of a feature instance on the Earth’s surface is indicated by a relationship to one or more spatial primitive instances.  A feature instance may exist without referencing a spatial primitive instance.
0. [bookmark: _Toc490817290]Geographic feature class
Geographic (Geo) feature types carry the descriptive characteristics of a real world entity which is provided by a spatial primitive instance.
0. [bookmark: _Toc490817291]Meta feature class
Meta feature type contains information about other features.
0. [bookmark: _Toc490817292]Charted background feature
The data product would mostly be visualized as an overlay of an ENC or other GIS applications. Consequently, all necessary descriptive and spatial characteristics to provide a charted background should be provided by the underlying application.
1. [bookmark: _Toc490817293][bookmark: _Toc25524539]Information type
An information type has no geometry and therefore is not associated to any spatial primitives to indicate its location. 
An information type may have attributes and can be associated with features or other information types in order to carry information particular to these associated features or information types.

1. [bookmark: _Toc490817294][bookmark: _Toc25524540]Spatial characteristics
2. [bookmark: _Toc490817295][bookmark: _Toc25524541]Spatial primitives
The allowable spatial primitive for each feature is defined in the Feature Catalogue.  Allowable spatial primitives are point, curve, and surface. 
Within this document, allowable spatial primitives are included in the description of each feature.  For easy reference, 
Table 2‑1 below summarises the allowable spatial primitives for each feature.  In the table, abbreviations are as follows: point (P), curve (C), surface (S), and none (N).
	Feature
	P
	C
	S
	N

	Catalogue Of Nautical Product
	
	
	
	X

	Nautical Products
	
	
	X
	

	Electronic Chart
	
	
	X
	

	Paper Chart
	
	
	X
	


[bookmark: _Ref450544875]Table 2‑1 Features permitted and their spatial primitives
2. [bookmark: _Toc490817296][bookmark: _Toc451843227][bookmark: _Toc25524542]Capture density guideline
The capture density will follow the recommendation of the S-101 (ENC) DCEG, which states curves and surface boundaries should not be encoded at a point density greater than 0.3 mm at permitted display scale.
A curve consists of one or more curve segments.  Each curve segment is defined as a loxodromic line on WGS84, or as an arc or circle.  Long lines may need to have additional coordinates inserted to cater for the effects of projection change.
The presentation of line styles may be affected by curve length.  Therefore, the encoder must be aware that splitting a curve into numerous small curves may result in poor symbolization.
1. [bookmark: _Toc460180695][bookmark: _Toc451254948][bookmark: _Toc490817297][bookmark: _Toc25524543]Attributes
Attributes may be simple type or complex type.  Complex (C) attributes are aggregates of other attributes that can be simple type or complex type attributes.  Simple (S) attributes are assigned to one of the types collected at clause 2.4.1.
The binding of attributes to a feature, the binding of attributes to attributes to construct complex attributes, and attribute multiplicity are all defined in the Feature Catalogue.
Within this document, the allowable attributes are included in the description of each feature, as well as the allowable values for enumeration type attributes.
3. [bookmark: _Toc490817298][bookmark: _Toc451254949][bookmark: _Ref433051035][bookmark: _Toc25524544]Simple attribute types
Each simple attribute (S) is assigned to one of attribute types in Table 2‑2 (in alphabetic order):
	Abbre
viation
	Attribute type
	Description

	BO
	Boolean
	A value representing binary logic.  The value can be either True or False.  The default state for Boolean type attributes (i.e. where the attribute is not populated for the feature) is False.

	CL
	Code List
	A type of flexible enumeration (see “EN” below).  A code list type is a list of literals which may be extended only in conformance with specified rules. Attributes of a code list type may take values from the list or other values which are defined according to the rules. The rules should be part of the specification of the individual codelist type.  A code list could either be closed (fixed) or open (extensible).
A code list type has the following properties: 
1. A description of the code list type, 
2. The URI where the list could be found, and 
3. An encoding instruction.

	DA
	Date
	A date provides values for year, month and day according to the Gregorian Calendar.
Example:  19980918 (YYYYMMDD)

	DT
	Date and Time
	A DateTime is a combination of a date and a time type.
Example:  19850412T101530 (YYYYMMDDThhmmss)

	EN
	Enumer-ation
	A fixed list of valid identifiers of named literal values.  Attributes of an enumerated type may only take values from this list.

	IN
	Integer
	A signed integer number.  The representation of an integer is encapsulation and usage dependent.
Integer attribute values must not be padded by non-significant zeroes.  For example, for a number of 19, the value populated for the attribute must be 19 and not 019.
Examples:  29, -65547

	RE
	Real
	A signed real (floating point) number consisting of a mantissa and an exponent.  The representation of a real is encapsulation and usage dependent.
Real attribute values must not be padded by non-significant zeroes.  For example, for a signal period of 2.5 seconds, the value populated for the attribute signal period must be 2.5 and not 02.50.
Examples:  23.501, -0.0001234, -23.0, 3.141296

	TD
	Truncated Date
	One or more significant components of the modelling date are omitted.
Example:  – – – –02– – (Year and date not encoded)
The exact format depends on the encoding. 
A GML dataset would use a GML built-in type and encode it as
<gMonth>--02<gMonth>.
An 8211 data format based dataset would truncated encode the date as
 – – – –02– –.

	TE
	Free text
	A CharacterString is an arbitrary-length sequence of characters including accents and special characters from a repertoire of one of the adopted character sets.

	TI
	Time
	A time is given by an hour, minute, and second.  Time zone according to UTC is optional.  Character encoding of a time is a string that follows the local time. 
Example:  183059 or 183059+0100 or 183059Z
 

	
	URL
	A uniform resource locator (URL) is a URI that provides a means of locating the resource by describing its primary access mechanism (RFC 3986).
EXAMPLE http://registry.iho.int

	
	URN
	A persistent, location-independent, resource identifier that follows the syntax and semantics for URNs specified in RFC 2141.



[bookmark: _Ref450640577][bookmark: _Ref451435616]Table 2‑2 Simple attribute types
3. [bookmark: _Toc490817299][bookmark: _Toc451254950][bookmark: _Toc25524545]Mandatory attributes
Some attributes are mandatory and must be populated for a given feature.  There are some reasons why attribute values may be considered mandatory:
They are fundamental to the definition of a marine protected area;
They are required to support the correct portrayal of a feature instance;
Certain features make no logical sense without specific attributes;
Some attributes are required for safety of navigation.
Within this document, mandatory attributes are those with a multiplicity of 1,1 or 1,n (n>1) or 1,*.  The attribute multiplicity is identified in the description of each feature class.
For easy reference, Table 2‑3 summarises the mandatory attributes for each feature.




	Feature
	Mandatory Attributes

	Catalogue Of Nautical Product
	featureName, issueDate, editionNumber

	Nautical Products
	issueDate, textContent, publicationNumber

	Electronic Chart
	issueDate

	Paper Chart
	issueDate


[bookmark: _Ref450306778][bookmark: _Ref450306718]Table 2‑3 Mandatory attributes for feature classes
3. [bookmark: _Toc490817300][bookmark: _Toc451254951][bookmark: _Toc25524546]Conditional attributes
The feature classes or information types do not contain conditional attributes.
Complex attributes which are assigned to feature classes or information types have at least one sub-attribute which is mandatory (or conditionally mandatory). Mandatory sub-attributes of complex attributes have not been included in Table 2‑3.  Where the sub-attribute of a complex attribute is conditional, this is indicated in the Remarks sub-clause for the relevant feature class entries in Clause 5.
3. [bookmark: _Toc490817301][bookmark: _Toc451254952][bookmark: _Toc25524547]Missing attribute values
Where a value of a mandatory attribute is not known, the attribute must be populated with an empty (null) value.
Where the value of a non-mandatory attribute is not known, the attribute must not be included in the dataset.
3. [bookmark: _Toc490817302][bookmark: _Toc451254953][bookmark: _Toc25524548]Multiplicity
In order to control the number of allowed attribute values or sub-attribute instances within a complex attribute, S-100 uses the concept of multiplicity.  This defines lower and upper limits for the number of values, whether the order of the instances is significant, and if an attribute is mandatory.  Common examples are shown in Table 2‑4:
Format: MinOccurs, MaxOccurs (a * indicates that infinite instances are possible, the term (ordered) indicates that the order of the provided instances is significant)
	Multiplicity
	Explanation

	0,1
	An instance is not required; if provided there must only be one instance.

	1,1
	An instance is required and there must only be one instance.

	0,*
	An instance is not required and there can be an infinite number of instances.

	1,*
	An instance is required and there can be an infinite number of instances.

	1,* (ordered)
	An instance is required and there can be an infinite number of instances, the order of which is significant.

	2,2
	Two instances are required and there must be no more than two.


[bookmark: _Ref450631735][bookmark: _Ref450631719]Table 2‑4 Multiplicity of attributes
3. [bookmark: _Toc490817303][bookmark: _Toc451254954][bookmark: _Toc25524549]Spatial attribute types
Spatial attribute types must contain a referenced geometry and may be associated with spatial quality attributes.  Each spatial attribute instance must be referenced by a feature instance or another spatial attribute instance.
3. [bookmark: _Toc490817318][bookmark: _Toc451254972][bookmark: _Toc25524550]Dates
Dates may be complete or truncated values. The definition of the attribute will indicate if it must take a complete value (type Date or DA) or is allowed to take a truncated value (type S100_TruncatedDate or TD). Complete and truncated dates are different value types (see S-100 § 1-2 Table 1-2; also Table 2‑9 of this DCEG).
For attributes that use the complete date type (type Date or DA), all their components (year, month, and day) must be specified.
For attributes that use the truncated date type (type S100_TruncatedDate or TD), zero, one, or two of the year/month/day components may be omitted. If the year component is included, it must be specified using exactly 4 digits.
6. [bookmark: _Toc490817319][bookmark: _Toc451254973][bookmark: _Ref451253474]Complete Dates (Informative)
Complete date values must be encoded in conformance with the Date format as specified in S-100 Ed. 4.0.0 (§§ 1-4.5.2) which is the same as the DA format in Table 2‑2 in this document. The data values have to be provided in accordance with the Gregorian Calendar starting with four digits for the year, two digits for the month and two digits for the day.
Example: The date 18 September 2010 is encoded as follows:
In the ISO 8211 format:	20100918
In the GML format:		<date>2010-09-18</date>
6. [bookmark: _Toc490817320][bookmark: _Toc451254974][bookmark: _Ref451253496]Truncated Dates (Informative)
In Truncated Dates one or more components (year, month, or day) of the date is not specified. Truncated date values must be encoded in conformance with the S100_TruncatedDate format or equivalent as specified in S-100 Ed. 4.0.0 (§§ 1-4.5.2 and 3-9) which is the same as the TD format in Table 2-2 in this document. If encoding attributes which can take truncated date values (e.g., fixedDateRange, periodicDateRange, reportedDate) and no specific year, month, or day is required, the values must be encoded in conformance with the truncated date format as specified in S-100 (§§ 1-4.5.2 and 3-9 in Edition 4.0.0) which defines a default format (for ISO 8211) but also allows the use of built-in types.
To encode partial dates in the GML and ISO 8211 data formats:

	Description
	ISO 8211
	GML

	No specific year, same day each year
	– – – –MMDD
	<gMonthDay>– –MM–DD</gMonthDay>

	No specific year, same month each year
	– – – –MM– –
	<gMonth>– –MM</gMonth>

	No specific day
	YYYYMM– –
	<gYearMonth>YYYY–MM</gYearMonth>

	No specific month and no specific day
	YYYY– – – –
	<gYear>YYYY</gYear>


[bookmark: _Ref451237656][bookmark: _Ref451237648]Table 2‑9 Date encoding in GML and ISO 8211 data formats
Note:	YYYY = calendar year; MM = month; DD = day.
The dashes (–) indicating that the year, month, or date which is not specified must be included in the encoding (with no space between the dashes).
6. [bookmark: _Toc490817321][bookmark: _Toc451254975]Start and end of ranges
In accordance with S-100 Ed. 4.0.0 § 3-8, the start and end instants of a range or period are included in the range or period.
EXAMPLE 1: If the beginning of a date range is encoded as the complete date 01 January 2016, the period begins at 00:00:00 on 1 January 2016, and the whole of New Year’s Day is included in the period. If the end of the date range is encoded as 01 January 2016, the period ends at 24:00:00 on 1 January 2016, i.e., again the whole of New Year’s Day is included in the period.
EXAMPLE 2: If the beginning of a period is encoded in truncated date format as – – – –01– – (i.e., year and day not specified), the period begins at 00:00:00 on 1 January each year. If the end of the period is encoded as – – – –01– –, the period ends at 24:00:00 on 31 January each year.
Note 1) Particular care should be taken if the start or end date is 28 or 29 February. S-100 Ed. 4.0.0 § 3-8 explains the implications for end of February. For example, the truncated date – – – –02– – will be interpreted as 29 February in leap years and 28 February in non-leap years, while – –– –0228 will be interpreted as 28 February in every year.
Note 2) In accordance with ISO practice, 00:00:00 means midnight at the start of a day and 24:00:00 means midnight at the end of a day.

3. [bookmark: _Toc490817323][bookmark: _Toc451254977][bookmark: _Toc25524551]Times
If it is required to provide information of the start time and end time of an active period of a feature, it must be encoded using the attributes timeOfDayStart and timeOfDayEnd. The order has significance.
3. [bookmark: _Toc490817325][bookmark: _Toc451254979][bookmark: _Ref451252569][bookmark: _Toc25524552]Graphic information
A graphic file should be appropriate for the purpose and should supplement the information in terms of navigational relevance.  Preferably, the graphic should provide perspective relevant to the view of the mariner. Graphics should be such that all the information in the graphic is legible in the application display.
Graphic information must be encoded using the complex attribute graphic.  The simple sub-attribute pictureInformation should be used to provide credits to the picture creator, copyright owner etc. 
The source date can either be of a complete date (see clause 2.4.10.1) or truncated date (see clause 2.4.10.2) type.
Assuming that graphic information provides a coastal view, mariners are interested in knowing from which point on sea that graphic has been taken.  The complex attribute bearingInformation (see clause 2.4.13.1) provides all necessary information. 
8. [bookmark: _Toc490817326][bookmark: _Toc451254980][bookmark: _Ref451253695]Bearing information
The most accurate information should be provided if it is necessary to indicate a position from where a picture has been taken.  information is a sub-complex attribute of bearingInformation and should be used to specify that no bearing information can be provided whenever such is the case. The sub-attributes sectorBearing and orientation can be used to describe a certain level of inaccuracy in the position determination.
1. [bookmark: _Toc490817327][bookmark: _Toc451527710][bookmark: _Toc450121538][bookmark: _Ref531051748][bookmark: _Toc25524553]Associations
4. [bookmark: _Toc490817328][bookmark: _Toc451527711][bookmark: _Toc450121539][bookmark: _Toc25524554]Introduction
An association expresses a relationship between two classes - features, information types, or a feature and an information type. Objects in the dataset (instances of feature/information types) are related only if the link between them is encoded in the dataset.
4. [bookmark: _Toc451524787][bookmark: _Toc451524929][bookmark: _Toc451527712][bookmark: _Toc451527713][bookmark: _Toc490817329][bookmark: _Toc25524555]Association names
The association name is normally provided by the UML diagram at the middle of the connection line/arrow between the two involved classes and can be obtained from the feature and information type tables provided in this document).
Association names may be omitted in the UML diagrams for the following reasons:
a) the association is defined by an association class, see 2.5.4 (the name of the association class is used);
[bookmark: _Toc451524789][bookmark: _Toc451524931][bookmark: _Toc451527714][bookmark: _Toc451524790][bookmark: _Toc451524932][bookmark: _Toc451527715][bookmark: _Toc451527716]b) to avoid cluttering the diagram – however, the name is always documented in the feature/information type tables.
4. [bookmark: _Toc490817330][bookmark: _Toc25524556]Association roles
Either or both association ends can have a name (role). In Figure 2 the roles are controlledService and controlAuthority. This association expresses the relationship that a SupervisedArea (i.e., its subclasses, because SupervisedArea is an abstract feature and there cannot be any direct instances of SupervisedArea) may have zero or one controlling Authorit(ies), and an Authority may be responsible for any number of MilitaryPracticeAreas (or other subclasses of SupervisedArea).
Roles may be also omitted from the diagram to reduce clutter – again, the role name is documented in the feature/information type tables.
Note: Instead of documenting every single role, Product Specifications may describe rules for defining default roles.
4. [bookmark: _Toc490817331][bookmark: _Toc451527717][bookmark: _Ref451509086][bookmark: _Toc25524557]Association classes
Association classes allow relationships to be characterized by one or more attributes. The attributes of the association class belong to the association itself, not to any of the features or information types it connects. An association class is both an association and a class.  Within an S-128 product the association classes Permission Type and Inclusion Type may be used for relating vessel classes to feature and information types.  



1. [bookmark: _Toc490817340][bookmark: _Toc451433102][bookmark: _Toc25524558]Datasets
5. [bookmark: _Toc490817341][bookmark: _Toc451433103][bookmark: _Toc25524559]Types of Datasets
A dataset is a grouping of features, attributes, geometry and metadata which comprises a specific coverage.
Table 2-10 shows the types of datasets which may be produced and contained within an exchange set:
	Dataset
	Explanations

	New dataset:
	Data for an area different (in coverage and/or extent) to existing datasets.

	New Edition of a dataset:
	A re-issue plus new information which has not been previously distributed by Updates. Each New Edition of a dataset must have the same name as the dataset that it replaces and should have the same spatial extents.

	Update dataset
	Updated or new information. Contains information about objects being added, modified, or deleted.


[bookmark: _Toc451433104]Table 2‑10 Dataset types
5. [bookmark: _Toc490817342][bookmark: _Toc25524560]Overlay data sets
S-128 datasets are intended to be used together with S-101 ENC (or similar data products) which will act as a base layer. The base layer is expected to provide navigational and visual context. Generally, an overlay dataset like S-128 does not provide “skin of the earth” coverage and there will be large areas with no data coverage because the S-128 application schema does not include any feature for designating a region as “other”, or “not an CNP area”. Further, an overlay dataset does not include features that provide auxiliary information such as bathymetry within a routing measure area.
5. [bookmark: _Toc490817343][bookmark: _Toc451433105][bookmark: _Ref515487299][bookmark: _Toc25524561]Data coverage
A Catalogue of Nautical Products dataset can contain one or more DataCoverage features (see clause 2.6.3).  The data boundary is defined by the extent of the DataCoverage meta features.  Data must only be present within DataCoverage meta features.
When a feature extends across datasets of overlapping scale ranges, its geometry must be split at the boundaries of the DataCoverage features and its complete attribute description must be repeated in each dataset.
A New edition dataset must not change the extent of the data coverage for the previous edition.  Where the extent of the data coverage for a data product is to be changed, this must be done by issuing a New Dataset and terminating the previous one(s).
5. [bookmark: _Toc490817344][bookmark: _Toc451433106][bookmark: _Toc25524562]Discovery metadata
Discovery metadata is intended to allow applications to find out important information about datasets and accompanying support files to be examined without accessing the data itself (or without reading the support file). Discovery metadata includes, but is not limited to:
· information identifying the product specification and encoding format;
· edition and version numbers, production/release date, and other details of data creation and updating;
· data coverage of the dataset;
· summary descriptions of content, purpose, use, and limitations;
· identification and contact information for the producer and distributor of the dataset.
S-128 uses the same components of discovery metadata as S-100. The mandatory components for discovery metadata are defined in S-100 Edition 4.0.0 Appendix 4A-D and consist of:
1. Exchange catalogue – a single exchange catalogue for an exchange set. (Subsets of exchange sets are not envisaged.) The elements are defined in S-100 App. 4A § D-2.2 (S100_ExchangeCatalogue).
1. Dataset discovery metadata for each dataset in the exchange set. Elements are defined in S-100 App. 4A § D-2.6 (S100_DatasetDiscoveryMetaData). Additional elements have been defined in the main specification.
1. Support file discovery metadata for each support file in the exchange set. Elements are defined in S-100 App. 4A § D-2.11 (S100_SupportFileDiscoveryMetaData).
Discovery metadata is generally encoded separately from the dataset itself so as to allow applications to read it without processing the dataset itself (i.e., decrypt, decompress, or load the dataset). The encoding format should be easily machine-readable and therefore may be different from the dataset, e.g., the discovery data may be in XML while the data is encoded as GML 3.2.1 format.
The content and structure of discovery metadata for this product specification is defined in ... (XML format defined by an XML schema available from www.iho.int)
5. [bookmark: _Toc451433107][bookmark: _Toc490817345][bookmark: _Toc25524563]Dataset header metadata
Dataset header metadata contains structural and discovery metadata that apply to the whole dataset and are encoded in the dataset file. The elements are described in S-100 clause 10b-9.6.
5. [bookmark: _Toc490817346][bookmark: _Toc451433108][bookmark: _Toc25524564]Dataset units
The depth, height and positional uncertainty units in a dataset must be metres.
5. [bookmark: _Toc490817347][bookmark: _Toc451433110][bookmark: _Toc25524565]Dataset Coverage
Catalogue of Nautical Products datasets are spatially limited.
In areas which include neighbouring producer nations, producing agencies should co-operate to agree on dataset boundaries and ensure no data overlap.  Where possible, adjoining nations should agree on common data boundaries within a technical arrangement based on cartographic convenience and benefit to the mariner.
If an CNP feature extends outside the product coverage and the adjoining object does not exist, e.g. due to delay in the production process by the neighbouring HO product, an indication should be placed at the outer edge of the product.
5. [bookmark: _Toc490817348][bookmark: _Toc451433111][bookmark: _Toc25524566]Dataset Feature Object Identifiers
Each feature and information instance within a dataset must have a unique universal Feature Object Identifier [FOID].  Where a real-world feature has multiple geometric elements within a single dataset due to the dataset scheme, the same FOID may be used to identify multiple instances of the same feature.  Features within a dataset may carry multiple geometries.
Features split across multiple datasets may be identified by the same FOID.  Features repeated in different scale ranges may be identified by the same FOID.
FOID must not be reused, even when a feature has been deleted. However, the same feature can be deleted and added again later using the same FOID.
FOID may eventually be replaced by Maritime Resource Name (MRN). In this version MRN is not included due to ongoing development on IHO guidelines for the use of MRN.
5. [bookmark: _Toc490817349][bookmark: _Toc451433112][bookmark: _Toc25524567]180° Meridian of Longitude
Datasets must not cross the 180° meridian of longitude.
1. [bookmark: _Toc490817350][bookmark: _Toc451433113][bookmark: _Toc25524568]Geographic names
6. [bookmark: _Toc490817351][bookmark: _Toc451433114][bookmark: _Toc25524569]Feature names
If it is required to encode an international or national geographic name, it must be done using complex attribute featureName.
If it is required to encode a geographic name for which there is no existing feature, an appropriate area feature defined in clause 5 must be created. In order to minimise the data volume, these features should, where possible, use the geometry of existing features.
Geographic names should be encoded with the complex attribute featureName. The complex attribute featureName consists of the simple sub-attributes language, name and a Boolean type to indicate whether that particular name is the displayName or not.
National geographic names can be left in their original national language in a non-English iteration of the complex attribute featureName (but only if the national language can be expressed using lexical level 0 or 1), or transliterated or transcribed and used in an English iteration of the complex attribute featureName, in which case the national name should be populated in an additional iteration of the featureName.
All area and point features within a Marine Traffic Management product should be encoded using featureName if a name is available.
1. A group of features, associated with a particular geographic name, should have the name encoded using featureName on an aggregation feature (of type surface or point, or no geometry, as appropriate).  The name should not be encoded on the individual hydrographic features.
1. A group of service or forecast areas with the same attribute values associated with the same name should be encoded as spatial attributes of the same feature (so there would be only one feature with multiple spatial attributes for location).
1. Named features listed in Hydrographic Office’s Sailing Directions or other documents that may assist in locating service information should be encoded using feature name on the relevant feature (e.g. WaterwayArea).
In all instances, if the exact extent of the feature to be named is known, a feature must be created.  If the exact extent is not known, or the area is too small, an existing or specifically encoded point feature should be used to encode the geographic name.
6. [bookmark: _Toc490817352][bookmark: _Toc451433115][bookmark: _Toc25524570]Text placement
The cartographic feature TextPlacement is used specifically to place text cartographically.  The properties of the TextPlacement feature are described as follows:
Geometry (point) – the point location of the centre of the text string.
Text type – the attribute (or class) which is to be placed.
Flip bearing – the angle forming a semi-circle within which the text can be placed.
The TextPlacement feature is associated to the feature which carries the text being placed.  The attribute textType determines which text string is to be displayed if more than one is present.  The TextPlacement feature ensures that as maritime traffic management screen rotates from “north up” (e.g. if display is set to “course up”) text can remain readable, or clear other important charted information.
1. [bookmark: _Toc490817353][bookmark: _Toc25524571]Scale policy
Catalogue of Nautical Products data must be compiled in the best applicable scale. The use of the data itself is "scale independent". That means that the data can be used at any scale. S-100 allows the association of multiple spatial attributes to a single feature instance. Each of these spatial attributes can in principle be qualified by maximum and minimum scales. maximumDisplayScale and minimumDisplayScale define the range of display scales within which a particular feature will be portrayed on the display if these scale minimum/maximum functions are enabled in the ECDIS or another GIS device. A geo feature with one or more spatial attributes can utilize the scale minimum and scale maximum attributes on the link to the spatial object. There are essentially two ways in which these attributes may be used.

1. A producer may decide to use only a scale minimum value. This option is employed when the data producer wishes to turn off the display of a feature above certain scales. This is particularly useful in areas with high data density, and when it is expected that the data will be used a larger scale where data clutter might become an issue. Features are therefore encoded with an applicable value, which represents the scale at which the producer wishes to turn off the feature.

2. A producer may decide to provide several pairs of scale minimum and scale maximum values. This decision may be based on the fact that for one particular feature different spatial instances in different scale ranges should be provided to supply this particular feature with more detailed geographic representation at larger scales.
An example can be a building which has two spatial objects associated, first one with only scale minimum value encoded at 21999, and the second spatial object encoded with scale maximum at 22000 and scale minimum encoded with 999999. These values would enable the use of a highly-detailed geometry at larger scales than 22000, and a less detailed geometry at scales of 22000 and less, while the building would be turned off at scales of 999999 and less.
A similar strategy can be followed to enable boundaries to conform to a scale-dependent geometry such as a coastline. Conformance at different scales can achieved by using minimum/maximum scales on spatial attributes to indicate which particular geometry should be used at a given scale.
Authorities should cooperate at the regional or RENC level to determine a recommended scale range at which the portrayal of the information is suitable and consistent.
	Scale

	NULL (only allowed on minimum display scale where the maximum display scale = 10,000,000)

	1:10,000,000

	1:3,500,000

	1:1,500,000

	1:700,000

	1:350,000

	1:180,000

	1:90,000

	1:45,000

	1:22,000

	1:12,000

	1:8,000

	1:4,000

	1:3,000

	1:2,000

	1:1,000


Table 2-11 Minimum display and maximum display scales

1. [bookmark: _Toc490817354][bookmark: _Toc25524572]Masking
To improve the look and feel of the display of Marine Traffic Management datasets in ECDIS for the mariner certain features, or certain edges of features, should be masked.
8. [bookmark: _Toc490817355][bookmark: _Toc25524573]Surface features crossing cell boundaries
When a single feature of type surface crosses the boundaries of adjoining Marine Traffic Management products, mask the edge where it shares the geometry of the boundary in each dataset:
[image: ]Figure 5 Surface feature crossing MRS products boundaries

Figure 5 Surface feature crossing MPA products boundaries

This allows the features to be displayed as a single feature of type surface rather than being divided at the dataset product boundary and having the representation of two separate features.
NOTE: Some production software will automatically truncate (mask) features at the cell boundary.
NOTE: Occasionally an edge of the boundary of an area actually coincides with the data product boundary.  Where this occurs and the production system applies automatic truncation (masking) of this edge, the compiler must “unmask” that edge so as to avoid the appearance of the area to be “open ended”.
Where features of type surface extend beyond the entire limit of data coverage for the data product (see clause 4.3), all edges of these area features should be masked. 
Figure 6 Surface features extending beyond the entire limit of data coverage



8. [bookmark: _Toc490817356][bookmark: _Toc25524574]“Linear” surface features
[bookmark: _Hlk490799404]If it is required to encode a linear feature when the only allowable primitive for the relevant feature type is surface (e.g. a service area along a track, or channel), a “very narrow surface” should be encoded. The suggested extent is 0.3mm wide at viewing scales (keeping in mind that S-100 permits different spatial attributes at different scales.) An edge of this surface should correspond to the position of the line.  All other edges should be masked.
[image: ]Figure 7 “Linear” Maritime Traffic Management Services



1. [bookmark: _Toc490817357][bookmark: _Toc25524575]Description of table format for feature and information types
X.X	Clause heading
	IHO Definition: FEATURE: Definition. (Authority for definition).

	S-128[Geo/Information] Feature: Feature (S-57 Acronym)  S-128 feature and corresponding S-57 acronym (if applicable)

	Primitives: Allowable geometric primitive(s) [Point, Curve, Surface]

	Real World
Example if real world instance(s) of the Feature.
	Paper Chart Symbol
Example(s) of paper chart equivalent symbology for the Feature (if applicable).
	ECDIS Symbol
Example(s) of proposed ECDIS symbology for the Feature.

	S-128 Attribute
	S-57 Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	This section lists the allowable attributes for the S-128 feature.    This row is not used in this DCEG. Instead, the attributes are described by the picture below.
	
	
	
	

	

	Feature/information associations

	Type
	Association Name
	Class
	Role
	Mult.
	Class
	Role
	Mult.

	This sub-table is not used in this DCEG. Instead, the associations are described by the picture below.
	
	
	
	
	
	
	

	

	
INT 1 Reference: The INT 1 location(s) of the Feature – by INT1 Section and Section Number (if applicable).
X.X.X  Sub-clause heading(s) (see S-4 – B-YYY.Y)
Introductory remarks.  Includes information regarding the real world entity/situation requiring the encoding of the Feature in the ENC, and where required nautical cartographic principles relevant to the Feature to aid the compiler in determining encoding requirements.
Specific instructions to encode the feature.
Remarks:
· Additional encoding guidance relevant to the feature.
X.X.X.X  Sub-sub-clause heading(s) (see S-4 – B-CCC.C)
Clauses related to specific encoding scenarios for the Feature (if required).
Remarks:
· Additional encoding guidance relevant to the scenario (if required).
Distinction:  List of features in the Product Specification distinct from the Feature.






[bookmark: _Toc490817358][bookmark: _Toc25524576]Metadata Features
[bookmark: _Toc490817359][bookmark: _Toc25524577]Introduction
The maximum use must be made of meta features to reduce the attribution on individual features.  Some meta features are mandatory in a dataset; see S-128 Product Specification main document clauses 10.9 and 10.11.
[bookmark: _Toc490817360][bookmark: _Toc25524578]Mandatory meta features
The mandatory meta features are given in the following list:
Data Coverage

[bookmark: _Toc490817361][bookmark: _Toc25524579]Data coverage meta feature
Data Coverage: In order to assist in data discovery, the meta feature Data Coverage must be used to provide the area of coverage of the S-128 dataset. This means that Data Coverage expresses where the presence or absence of S-128 geographic features is asserted.  Unlike S-101 datasets, there is no ‘skin of the earth’ principle in S-128 and there may be regions covered by a Data Coverage but where no geographic S-128 feature is present.
	IHO Definition: DATA COVERAGE. A geographical area that describes the coverage and extent of spatial types. (Adapted from S-57 Edition 3.1, Appendix A – Chapter 1, Page 1.210, November 2000). 

	S-128 Metadata Feature:  Data Coverage (M_COVR) 

	Primitives:  Surface

	Real World

	Paper Chart Symbol

	ECDIS Symbol


	S-128 Attribute
	S-57 Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	
There are no associations for Data Coverage features.

	INT 1 Reference:  
The meta feature Data Coverage encodes the area covered by the dataset. This feature is also used to provide the ECDIS with the scale information necessary for the determination of dataset loading and unloading in relation to the user selected viewing scale in the ECDIS. There must be a minimum of one Data Coverage feature in a dataset. Data Coverage features must cover at least the extent of the spatial types in the dataset, and must not overlap.

The use of S-128 data is scale-independent (see clause 2.8) and minimum display scale will normally be (null) and maximum display scale 1000 (the extreme values in the table of scales in the S-101 ENC, see Table 2-11). Should a producer need to encode different maximum and minimum display scales from the extreme (i.e., create scale-dependent datasets), the values of maximum and minimum display scales should be harmonized with base layer S-101 datasets (see the S-101 DCEG clause 3.4.1).
 
Given that S-128 data will overlay ENC and possibly other datasets, the conditions described in S-101 clause 3.4.1 for displaying overscale warnings and setting the viewing scale may be overridden by interoperability constraints or the presence of higher-priority datasets. The specification of such behaviour is out of scope for this document (the S-100 interoperability specification should address it for ECDIS).
Remarks:
· This meta feature is intended to support an indication of coverage.
· Where a dataset consists of only one Data Coverage feature, the value for the maximum display scale populated in the dataset discovery metadata must be the same as the value populated for maximum display scale on the Data Coverage.
· For any Data Coverage feature, maximum display scale < minimum display scale.
Distinction: None



[bookmark: _Ref450310461][bookmark: _Toc490817363][bookmark: _Ref515486063][bookmark: _Toc25524580]Geo Features
This clause describes abstract as well as non-abstract types. The abstract type Feature Type cannot be used directly, but defines attributes inherited by its sub-types. The encoding remarks in the description of Feature Type apply to its sub-types but may be overridden by remarks in the sub-type.

1.1 CatalogueOfNauticalProduct
	IHO Definition: CatalogueOfNauticalProduct

	S-10x Geo Feature: CatalogueOfNauticalProduct

	Super Type: 

	Primitives: surface, point

	Real World

	Paper Chart Symbol

	ECDIS Symbol


	S-10x Attribute
	S-57  Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	feature name
	
	
	C
	1, *

	   display name
	
	
	(S) BO
	0, 1 (ordered)

	   language
	
	
	(S) TE
	0, 1 (ordered)

	   name
	
	
	(S) TE
	1, 1 (ordered)

	INT 1 Reference:

Remarks:

Distinction:






1.2 CatalogueElements
	IHO Definition: CatalogueElements

	S-10x Geo Feature: CatalogueElements

	Super Type: 

	Primitives: surface, point

	Real World

	Paper Chart Symbol

	ECDIS Symbol


	S-10x Attribute
	S-57  Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	feature name
	
	
	C
	0, *

	   display name
	
	
	(S) BO
	0, 1 (ordered)

	   language
	
	
	(S) TE
	0, 1 (ordered)

	   name
	
	
	(S) TE
	1, 1 (ordered)

	information
	(INFORM)
	
	C
	0, *

	   language
	
	
	(S) TE
	0, 1 (ordered)

	   text
	
	
	(S) TE
	0, * (ordered)

	source indication
	(SORIND)
	
	C
	0, 1

	   Category Of Authority
	(CATAUT)
	2 : border control
3 : police
4 : port
5 : immigration
6 : health
7 : coast guard
8 : agricultural
9 : military
10 : private company
11 : maritime police
12 : environmental
13 : fishery
14 : finance
15 : maritime
	(S) EN
	0, 1 (ordered)

	   Producing country
	(PRCTRY)
	
	(S) TE
	0, 0

	   feature name
	
	
	(S) C
	0, * (ordered)

	      display name
	
	
	(S) BO
	0, 1 (ordered)

	      language
	
	
	(S) TE
	0, 1 (ordered)

	      name
	
	
	(S) TE
	1, 1 (ordered)

	   Reported Date
	
	
	(S) DA
	0, 0

	   source
	
	
	(S) TE
	0, 1 (ordered)

	   Source Type
	(SORTYP)
	1 : international law
2 : publication issued by international organisation
3 : national law or regulation
4 : publication issued by national administration
5 : local law or regulation
6 : publication issued by local administration
7 : mariner report, confirmed
8 : mariner report, not confirmed
9 : industry publications and reports
10 : remotely sensed images
11 : photographs
12 : products issued by HO services
13 : news media
14 : traffic data
	(S) EN
	0, 0

	INT 1 Reference:

Remarks:

Distinction:






1.3 AbstractChartProducts
	IHO Definition: AbstractChartProducts

	S-10x Geo Feature: AbstractChartProducts

	Super Type: CatalogueElements

	Primitives: surface, point

	Real World

	Paper Chart Symbol

	ECDIS Symbol


	S-10x Attribute
	S-57  Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	INT 1 Reference:

Remarks:

Distinction:






1.4 NauticalProducts
	IHO Definition: NauticalProducts

	S-10x Geo Feature: NauticalProducts

	Super Type: CatalogueElements

	Primitives: surface, point

	Real World

	Paper Chart Symbol

	ECDIS Symbol


	S-10x Attribute
	S-57  Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	Text Place Corner
	
	
	EN
	0, 1

	INT 1 Reference:

Remarks:

Distinction:






1.5 ElectronicChart
	IHO Definition: ElectronicChart

	S-10x Geo Feature: ElectronicChart

	Super Type: AbstractChartProducts

	Primitives: surface, point

	Real World

	Paper Chart Symbol

	ECDIS Symbol


	S-10x Attribute
	S-57  Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	Text Place Corner
	
	
	EN
	0, 1

	INT 1 Reference:

Remarks:

Distinction:






1.6 PaperChart
	IHO Definition: PaperChart

	S-10x Geo Feature: PaperChart

	Super Type: AbstractChartProducts

	Primitives: surface, point

	Real World

	Paper Chart Symbol

	ECDIS Symbol


	S-10x Attribute
	S-57  Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	Text Place Corner
	
	
	EN
	0, 1

	INT 1 Reference:

Remarks:

Distinction:








2 Information types
2.1 ContactDetails
	IHO Definition: ContactDetails

	S-10x Information Type: ContactDetails

	Super Type: 

	Primitives: None 

	Real World

	Paper Chart Symbol

	ECDIS Symbol


	S-10x Attribute
	S-57  Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	contact address
	(CONADD)
	
	C
	0, *

	   delivery point
	(DELPNT)
	
	(S) TE
	0, * (ordered)

	   city name
	(CITYNM)
	
	(S) TE
	1, 1 (ordered)

	   administrative division
	(ADMDIV)
	
	(S) TE
	0, 1 (ordered)

	   postal code
	(POSCOD)
	
	(S) TE
	0, 1 (ordered)

	information
	(INFORM)
	
	C
	0, *

	   language
	
	
	(S) TE
	0, 1 (ordered)

	   text
	
	
	(S) TE
	0, * (ordered)

	online resource
	(ONLRES)
	
	C
	0, *

	   linkage
	(LINKGE)
	
	(S) TE
	1, 1

	   protocol
	(PROTCL)
	
	(S) TE
	0, 1 (ordered)

	   application profile
	(APPPRF)
	
	(S) TE
	0, 1 (ordered)

	   name of resource
	(NAMRES)
	
	(S) TE
	0, 1 (ordered)

	   online resource description
	(OLRDES)
	
	(S) TE
	0, 0

	   Online Function
	(ONLFUN)
	1 : download
3 : offline access
4 : order
5 : search
6 : complete metadata
7 : browse graphic
8 : upload
9 : email service
10 : browsing
11 : file access
	(S) EN
	0, 0

	   protocol request
	(PROTRQ)
	
	(S) TE
	0, 1 (ordered)

	source indication
	(SORIND)
	
	C
	0, *

	   Category Of Authority
	(CATAUT)
	2 : border control
3 : police
4 : port
5 : immigration
6 : health
7 : coast guard
8 : agricultural
9 : military
10 : private company
11 : maritime police
12 : environmental
13 : fishery
14 : finance
15 : maritime
	(S) EN
	0, 1 (ordered)

	   Producing country
	(PRCTRY)
	
	(S) TE
	0, 0

	   feature name
	
	
	(S) C
	0, * (ordered)

	      display name
	
	
	(S) BO
	0, 1 (ordered)

	      language
	
	
	(S) TE
	0, 1 (ordered)

	      name
	
	
	(S) TE
	1, 1 (ordered)

	   Reported Date
	
	
	(S) DA
	0, 0

	   source
	
	
	(S) TE
	0, 1 (ordered)

	   Source Type
	(SORTYP)
	1 : international law
2 : publication issued by international organisation
3 : national law or regulation
4 : publication issued by national administration
5 : local law or regulation
6 : publication issued by local administration
7 : mariner report, confirmed
8 : mariner report, not confirmed
9 : industry publications and reports
10 : remotely sensed images
11 : photographs
12 : products issued by HO services
13 : news media
14 : traffic data
	(S) EN
	0, 0

	telecommunications
	
	
	C
	0, *

	   contact instructions
	(CONINS)
	
	(S) TE
	0, 1

	   telecommunication identifier
	
	
	(S) TE
	1, 1 (ordered)

	   Telecommunication service
	
	
	(S) EN
	0, 1

	contact instructions
	(CONINS)
	
	TE
	0, 1

	INT 1 Reference:

Remarks:

Distinction:






3 Association Names


4 Association Roles


5 Attribute and Enumerate Descriptions
5.1 Text Place Corner
	IHO Definition: 
1) top
  IHO Definition: 
2) bottom
  IHO Definition: 

Remarks:
 



5.2 additional mark
	IHO Definition: Shape and position of an additional board on a notice mark
1) top (board)
  IHO Definition: a rectengular board at the top of the main sign
2) bottom (board)
  IHO Definition: a rectengular board at the bottom of the main sign
3) right (triangle to the right)
  IHO Definition: a triangular board at the right side of the main sign
4) left (triangle to the left)
  IHO Definition: a triangular board at the left side of the main sign
5) bottom (triangle to the bottom)
  IHO Definition: a triangular board at the bottom of the main sign

Remarks:
 The kind and location of an additional mark at a notice mark



5.3 administrative division
	IHO Definition: administrativeDivision

Remarks:
•No remarks.



5.4 application profile
	IHO Definition: applicationProfile

Remarks:
•No remarks.



5.5 Area of Fog
	IHO Definition: An area where horizontal visibility is degraded by the suspension of very small, usually microscopic water droplets in the air.

Remarks:
•No remarks.



5.6 Area of Gales (8 Beaufort or more)
	IHO Definition: Area where winds are Beaufort 8 or higher.

Remarks:
 A ‘true’ value indicates that areas of gale force winds or stronger exist.  A ‘false’ value indicates that areas of gale force winds or stronger do not exist.



5.7 Category Of Authority
	IHO Definition: The type of person, government agency or organisation, corporation, or private or publicly owned company entrusted or invested with powers of managing or controlling access or activity in an area.
2) border control
  IHO Definition: The administration to prevent or detect and prosecute violations of rules and regulations at international boundaries (adapted from Merriam-Websters online Dictionary 23rd February 2006).
3) police
  IHO Definition: The department of government, or civil force, charged with maintaining public order. (Adapted from OED)
4) port
  IHO Definition: Person or corporation, owners of, or entrusted with or invested with the power of managing a port. May be called a Harbour Board, Port Trust, Port Commission, Harbour Commission, Marine Department (NP 100 8th Edition 14 Oct 2004)
5) immigration
  IHO Definition: The authority controlling people entering a country.
6) health
  IHO Definition: The authority with responsibility for checking the validity of the health declaration of a vessel and for declaring free pratique.
7) coast guard
  IHO Definition: Organisation keeping watch on shipping and coastal waters according to governmental law; normally the authority with responsibility for search and rescue.
8) agricultural
  IHO Definition: The authority with responsibility for preventing infection of the agriculture of a country and for the protection of the agricultural interests of a country.
9) military
  IHO Definition: A military authority which provides control of access to or approval for transit through designated areas or airspace.
10) private company
  IHO Definition: A private or publicly owned company or commercial enterprise which exercises control of facilities, for example a calibration area.
11) maritime police
  IHO Definition: A governmental or military force with jurisdiction in territorial waters. Examples could include Gendarmerie Maritime, Carabinierie, and Guardia Civil.
12) environmental
  IHO Definition: An authority with responsibility for the protection of the environment.
13) fishery
  IHO Definition: An authority with responsibility for the control of fisheries.
14) finance
  IHO Definition: an authority with responsibility for the control and movement of money.
15) maritime
  IHO Definition: A national or regional authority charged with administration of maritime affairs.

Remarks:
•No remarks.



5.8 city name
	IHO Definition: cityName

Remarks:
•No remarks.



5.9 contact instructions
	IHO Definition: Instructions provided on how to contact a particular person, organisation or service.

Remarks:
•No remarks.



5.10 delivery point
	IHO Definition: deliveryPoint

Remarks:
•No remarks.



5.11 display name
	IHO Definition: displayName

Remarks:
•No remarks.



5.12 language
	IHO Definition: The method of human communication, either spoken or written, consisting of the use of words in a structured and conventional way.

Remarks:
 The language is encoded by a character code following ISO 639-3.



5.13 linkage
	IHO Definition: location (address) for on-line access using a URL/URI address or similar addressing scheme. (Adapted from ISO 19115:2014.)

Remarks:
•No remarks.



5.14 name
	IHO Definition: name

Remarks:
•No remarks.



5.15 name of resource
	IHO Definition: nameOfResource

Remarks:
•No remarks.



5.16 Online Function
	IHO Definition: online function
1) download
  IHO Definition: online instructions for transferring data from one storage device or system to another. (ISO 19115:2014)
3) offline access
  IHO Definition: online instructions for requesting the resource from the provider (ISO 19115:2014)
4) order
  IHO Definition: online order process for obtaining the resource (ISO 19115:2014).
5) search
  IHO Definition: online search interface for seeking out information about the resource (ISO 19115:2014).
6) complete metadata
  IHO Definition: complete metadata provided (ISO 19115:2014).
7) browse graphic
  IHO Definition: browse graphic provided (ISO 19115:2014).
8) upload
  IHO Definition: online resource upload capability provided (ISO 19115:2014).
9) email service
  IHO Definition: online email service provided (ISO 19115:2014)
10) browsing
  IHO Definition: online browsing provided (ISO 19115:2014)
11) file access
  IHO Definition: online file access provided (ISO 19115:2014).

Remarks:
•No remarks.



5.17 online resource description
	IHO Definition: detailed text description of what the online resource is/does (ISO 19115)

Remarks:
•No remarks.



5.18 postal code
	IHO Definition: postalCode

Remarks:
•No remarks.



5.19 Producing country
	IHO Definition: The country responsible for data production.

Remarks:
•No remarks.



5.20 protocol
	IHO Definition: protocol

Remarks:
•No remarks.



5.21 protocol request
	IHO Definition: protocolRequest

Remarks:
•No remarks.



5.22 Reported Date
	IHO Definition: The date that the item was observed, done, or investigated

Remarks:
•No remarks.



5.23 source
	IHO Definition: source

Remarks:
•No remarks.



5.24 Source Type
	IHO Definition: type of the source
1) international law
  IHO Definition: treaty, convention, or international agreement; or European Union law
2) publication issued by international organisation
  IHO Definition: Publication issued by an international administration
3) national law or regulation
  IHO Definition: legislation by a national government
4) publication issued by national administration
  IHO Definition: publication issued by a national administration
5) local law or regulation
  IHO Definition: law made by a national sub-division such as a state, province, or local government
6) publication issued by local administration
  IHO Definition: publication issued by a local administration, such as local government or port authority
7) mariner report, confirmed
  IHO Definition: Reported by mariner(s) and confirmed by another source
8) mariner report, not confirmed
  IHO Definition: reported by mariner(s) but not confirmed
9) industry publications and reports
  IHO Definition: shipping and other industry publication, including graphics, charts and web sites
10) remotely sensed images
  IHO Definition: information obtained from satellite images
11) photographs
  IHO Definition: information obtained from photographs
12) products issued by HO services
  IHO Definition: information obtained from products issued by Hydrographic Offices
13) news media
  IHO Definition: information obtained from news media
14) traffic data
  IHO Definition: information obtained from the analysis of traffic data

Remarks:
•No remarks.



5.25 telecommunication identifier
	IHO Definition: telecommunicationIdentifier

Remarks:
•No remarks.



5.26 text
	IHO Definition: text

Remarks:
•No remarks.



5.27 Value of Dew-Point Temperature
	IHO Definition: Temperature value to which a volume of air must be cooled at constant pressure and constant moisture in order to reach saturation; any further cooling causes condensation.

Remarks:
 Unit: degrees Celsius

Format: sxx.x, s: sign, negative values only

Example: 12.2 for a dew-point temperature of +12.2C, -12.2 for a dew-point temperature of -12.2C



5.28 Telecommunication service
	IHO Definition: Methods to communicate between involved parties over a distance.
1) Voice
  IHO Definition: The transfer or exchange of information by using sounds that are being made by mouth and throat when speaking.
2) Facsimile
  IHO Definition: A system of transmitting and reproducing graphic matter (as printing or still pictures) by means of signals sent over telephone lines.
3) SMS
  IHO Definition: Short Message Service ? a form of text messaging communication on phones and mobile

phones.
4) Data
  IHO Definition: Facts or information used usually to calculate, analyse, or plan something.
5) Streamed data
  IHO Definition: Data that is constantly received by and presented to an end-user while being delivered by a provider.
6) Telex
  IHO Definition: A system of communication in which messages are sent over long distances by using a telephone system and are printed by using a special machine (called a teletypewriter).
7) Telegraph
  IHO Definition: An apparatus, system or process for communication at a distance by electric transmission

over wire.
8) Email
  IHO Definition: Messages and other data exchanged between individuals using computers in a network.

Remarks:
•No remarks.





6 Complex Attributes
6.1 Dew-Point Temperature
	IHO Definition: Indication of the dew-point value and its accuracy
Sub-attributes:
              Value of Dew-Point Temperature  (see clause 5.26)

Remarks:
•No remarks.



6.2 feature name
	IHO Definition: featureName
Sub-attributes:
              display name  (see clause 5.10)
              language  (see clause 5.11)
              name  (see clause 5.13)

Remarks:
•No remarks.



6.3 information
	IHO Definition: information
Sub-attributes:
              language  (see clause 5.11)
              text  (see clause 5.25)
              

Remarks:
•No remarks.



6.4 online resource
	IHO Definition: onlineResource
Sub-attributes:
              linkage  (see clause 5.12)
              protocol  (see clause 5.19)
              application profile  (see clause 5.3)
              name of resource  (see clause 5.14)
              online resource description  (see clause 5.16)
              Online Function  (see clause 5.15)
              protocol request  (see clause 5.20)
              

Remarks:
•No remarks.



6.5 source indication
	IHO Definition: sourceIndication
Sub-attributes:
              Category Of Authority  (see clause 5.6)
              Producing country  (see clause 5.18)
              feature name  (see clause 6.1)
              Reported Date  (see clause 5.21)
              source  (see clause 5.22)
              Source Type  (see clause 5.23)
              

Remarks:
•No remarks.



6.6 telecommunications
	IHO Definition: telecommunications
Sub-attributes:
              contact instructions  (see clause 5.8)
              telecommunication identifier  (see clause 5.24)
              Telecommunication service  (see clause 5.27)
              
              
              
              
              

Remarks:
•No remarks.



6.7 contact address
	IHO Definition: contactAddress
Sub-attributes:
              delivery point  (see clause 5.9)
              city name  (see clause 5.7)
              administrative division  (see clause 5.2)
              
              postal code  (see clause 5.17)
              

Remarks:
•No remarks.
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