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Foreword

Development of S-100 — the IHO Universal Hydrographic Data Model was included in the IHO
Work Programme in 2001. S-100 has been developed by the IHO Transfer Standards
Maintenance and Applications Development (TSMAD) Working Group with active participation
from hydrographic offices, industry and academia. Since 2015, S-100 has been further
developed by the S100 Working Group (S100WG).

S-100 provides a contemporary hydrographic geospatial data standard that can support a wide
variety of hydrographic-related digital data sources, and is fully aligned with mainstream
international geospatial standards, in particular the ISO 19100 series of geographic standards,
thereby enabling the easier integration of hydrographic data and applications into geospatial
solutions.

The primary goal for S-100 is to support a greater variety of hydrographic-related digital data
sources, products, and customers. This includes the use of imagery and gridded data,
enhanced metadata specifications, unlimited encoding formats and a more flexible
maintenance regime. This enables the development of new applications that go beyond the
scope of traditional hydrography - for example, high-density bathymetry, seafloor classification,
marine GIS, et cetera. S-100 is designed to be extensible and future requirements such as 3-
D, time-varying data (x, y, z, and time) and Web-based services for acquiring, processing,
analysing, accessing, and presenting hydrographic data can be easily added when required.

The S-100 development and maintenance process is specifically aimed at allowing direct input
from non-IHO stakeholders, thereby increasing the likelihood that these potential users will
maximise their use of hydrographic data for their particular purposes.

S-100 will eventually replace S-57 — the established IHO Transfer Standard for Digital
Hydrographic Data. Although S-57 has many good aspects, it has some limitations:

® S-57 has been used almost exclusively for encoding Electronic Navigational Charts
(ENCs) for use in Electronic Chart Display and Information Systems (ECDIS).

® S-57 is not a contemporary standard that is widely accepted in the GIS domain.

e It has an inflexible maintenance regime. Freezing standards for lengthy periods is
counter-productive.

® As presently structured, it cannot support future requirements (for example, gridded
bathymetry, or time-varying information).

® Embedding the data model within the encapsulation that is, file format) restricts the
flexibility and capability of using a wider range of transfer mechanisms.

® ltis regarded by some as a limited standard focused exclusively for the production and
exchange of ENC data.

The transition from S-57 to S-100 will be carefully monitored by the IHO to ensure that existing
S-57 users, particularly ENC stakeholders, are not adversely affected. S-57 will continue to
exist as the designated format for ENC data for the foreseeable future.

In the meantime, all existing and potential users of hydrographic information and data are
encouraged to use S-100 as the basis for new applications, seeking input to the further
development of the standard if their particular requirements are not yet catered for.
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Introduction

Standards should encapsulate the use of best practice methods and procedures. They should
include guidance on how to implement efficient production methods and optimize the quality of
an organizations products and services, and should also enable interoperability between
disparate technologies through the use of common interfaces. The S-100 standard attempts to
achieve all of these objectives. Furthermore it provides a framework of components that can be
used by interested communities to develop their own maritime geospatial products and
services.

The S-100 standard has been developed with the advantage of hindsight based on experience
gained through the development and use of the existing IHO Transfer Standard for Digital
Hydrographic Data (known as S-57). S-100 has been documented using an object-oriented
notation known as the Unified Modelling Language (UML). (Although UML defines nine types
of diagrams, only class, object and package diagrams have been used in S-100).

The S-100 standard provides a theoretical framework of components that are based on the ISO
19100 series of standards and specifications. These standards and specifications are also used
as the basis for most contemporary geospatial standards development activities and are closely
aligned with other standards development initiatives such as the Open Geospatial Consortium
(OGCQC).

The IHO has also developed an associated Geospatial Information (Gl) Registry which can be
used in conjunction with the S-100 standard. The IHO Gl Registry contains the following
additional components;

® Concept Register.

Data Dictionary Register.

Portrayal Register.

Register of IHO Data Producer Codes.

Register of S-100 based Product Specifications.

A help and guidance repository containing supporting documentation and tools to
support S-100 based Product Specification development, such as Catalogue Builders.

The IHO Gl Registry provides the infrastructure and mechanisms required to manage and
maintain the resources listed above, and to extend them as required.

NOTE S-100 provides a Schema and overarching management procedures for a Registry and its
Registers and the IHO Gl Registry is implemented using these concepts.
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0-1 Scope

S-100 — IHO Universal Hydrographic Data Model comprises a set of related parts that give the
user the appropriate tools and framework to develop and maintain hydrographic related data,
products and registers. These standards specify, for hydrographic and related information,
methods and tools for data management, processing, analysing, accessing, presenting and
transferring such data in digital/electronic form between different users, systems and locations.
By following this set of geospatial hydrographic standards users will be able to build constituent
parts of an S-100 compliant product specification.

S-100 conforms as far as is reasonably possible to the ISO TC 211 series of geographical
information standards, and where necessary has been tailored to suit hydrographic
requirements.

S-100 details the standard to be used for the exchange of hydrographic and related geospatial
data between national hydrographic offices as well as between other organizations and for its
distribution to manufactures, mariners and other data users.

S-100 comprises multiple parts that profile standards developed by the ISO Technical
Committee 211. ISO TC 211 is responsible for the ISO series of standards for geographic
information. The objective is that, together, the standards will form a framework for the
development of sector specific applications that use geographic information. S-100 is an
example of such an application.

This standard specifies the procedures to be followed for:
1) establishing and maintaining registers of hydrographic and related information;

2) creating product specifications, feature catalogues and a definition of the general
feature model;

3) using spatial, imagery and gridded data, and metadata specifically aimed at fulfilling
hydrographic requirements.

0-2 Abbreviations used in this publication

2-D Two-dimensional

2.5D Two and a half dimensional

API Application Programming Interface

ASCII American Standard Code for Information Interchange
CRS Coordinate Reference System

CSL Conceptual schema language

DEF Data Exchange Format

DIS Draft International Standard

ECDIS Electronic Chart Display and Information System
ECS Electronic Chart System

ENC Electronic Navigational Chart

EPSG European Petroleum Survey Group

FCD Feature Concept Dictionary

FDIS Final Draft International Standard

GFM General Feature Model

GML Geography Markup Language

HDF Hierarchical Data Format

HSSC IHO Hydrographic Services and Standards Committee (formerly CHRIS)
IALA International Association of Lighthouse Authorities
ICC International Colour Consortium
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IEC
IETF
IHB
IHO
IMO
IOGP
ISO
ISO/TC211
JPEG
MRN
OCL
ODP
OEM
OGC
OMG
Osl
RENC
RFC
RNC
RSS
SENC
SKOS
TC
TIFF
TS
TSMAD
S-100WG
SVG
UML
URI
URL
XLink
XMI
XML
XSD
XSL

0-3
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International Electrotechnical Commission

Internet Engineering Task Force

International Hydrographic Bureau

International Hydrographic Organization

International Maritime Organization

International Association of Qil and Gas Producers (formerly OGP)
International Organization for Standardization

ISO Technical Committee for Geographic information/Geomatics
Joint Photographic Experts Group

Maritime Resource Name

Object Constraint Language

Open Distributed Processing

Original Equipment Manufacturer

Open Geospatial Consortium

Object Management Group

Open Systems Interconnection

Regional ENC Coordinating Centre

Request for Comments

Raster Navigational Chart

Recommended Security Scheme

System-ENC

Simple Knowledge Organization System

Technical Committee

Tagged Image File Format

Technical Specification

Transfer Standard Maintenance and Application Development Working Group
S-100 Working Group

Scalable Vector Graphics

Unified Modelling Language

Uniform Resource |dentifier

Universal Resource Locator

XML Linking Language

XML Metamodel Interchange

Extensible Markup Language

World Wide Web Consortium XML Schema Definition
eXtensible Stylesheet Language

Objectives of S-100

The objectives of S-100 are:

1) To comply with the emerging ISO standards for geographic information being produced
by ISO TC 211;

2) To provide support for a greater variety of marine or hydrographic-related digital data,
products and customers;

3) To separate the data content from the encoding format, enabling format neutral product
specifications;
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4) To enable manageable flexibility that can accommodate change. The intention is that
product specifications will be allowed to evolve through extension without the need to
publish new versions of existing product specifications;

5) To provide an ISO-conformant registry managed by the IHO containing registers such
as feature concept dictionaries and product feature catalogues that are flexible and

capable of managed expansion;

6) To provide separate registers for different user communities.

0-4 S-100 Parts

S-100 comprises multiple parts that are derived from various ISO 19100 series of standards.

Table 0-1 lists the individual parts, their associated part numbers and 1ISO 19100

conformance.

Table 0-1 — S-100 Parts

Part Title

Part Number

1ISO19100 Standard

Conceptual Schema Language

S-100 Part 1

ISO 19103:2005, Geographic information -
Conceptual schema language ISO

Management of IHO Geospatial Information Registers

S-100 Part 2

1ISO 19135:2005, Geographic Information -
Procedures for registration of items of
geographic information

Concept and Data Dictionary Registers

S-100 Part 2a

ISO 19135:2005, Geographic Information -
Procedures for registration of items of
geographic information

ISO 19126:2009, Geographic Information —
Feature concept dictionaries and registers

Portrayal Register

S-100 Part 2b

ISO 19135:2005, Geographic Information -
Procedures for registration of items of
geographic information

ISO 19126:2009, Geographic Information —
Feature concept dictionaries and registers

I1ISO 19117:2012, Geographic Information -
Portrayal

General Feature Model and Rules for Application
Schema

S-100 Part 3

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

Metadata

S-100 Part 4a

ISO 19115-1:2014, Geographic information
— Metadata. Amended by Amendment 1,
2018

Metadata for Imagery and Gridded Data

S-100 Part 4b

ISO 19115-1:2014, Geographic information
— Metadata — Part 1: Fundamentals. As
amended by Amendment 1, 2018

19115-2:2009. Geographic information —

Metadata — Part 2: Extensions for imagery
and gridded data

Metadata — Data Quality

S-100 Part 4c

ISO 19113, Geographic information -
Quality principles

ISO 19114, Geographic information -
Quality evaluation procedures

ISO 19138, Geographic information -
Quality measures

Feature Catalogue

S-100 Part 5

ISO 19110:2005, Geographic Information -
Methodology for feature cataloguing

Coordinate Reference Systems

S-100 Part 6

ISO 19111:2007, Geographic information -
Spatial referencing by coordinates

Spatial Schema

S-100 Part 7

ISO 19107:2003, Geographic information -
Spatial schema
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Imagery and Gridded Data S-100 Part 8 1ISO 19123:2007, Geographic information -
Schema for coverage geometry and
functions
ISO 19129, Geographic information -
Imagery, Gridded and Coverage Data
Framework

Portrayal S-100 Part 9

Portrayal (Lua) S-100 Part 9a Lua Portrayal Implementation

Encoding Formats S-100 Part 10

ISO/IEC 8211 Encoding

S-100 Part 10a

ISO/IEC 8211:1994, Specification for a data
descriptive file for information interchange
structure implementations

GML Encoding

$-100 Part 10b

ISO 19136:2007 Geographic information -
Geography Markup Language

HDF5 Encoding

S-100 Part 10c

HDF5 Data Model and File Format

Product Specifications S-100 Part 11 ISO 19131:2008 Geographic information —
Data product specifications

S-100 Maintenance Procedures S-100 Part 12

S-100 Scripting Language S-100 Part 13 Provides scripting support for S-100 based
product specifications

Online Communication Exchange S-100 Part 14 Specifies an online exchange mechanism
for S-100

Encryption and Data Protection S-100 Part 15 Specifies encryption and data protection for
S-100 based products

Interoperability Catalogue Model S-100 Part 16 Defines a framework for creating rules for

the interoperation of S-100 data products

Harmonised Portrayal of S-100 Products

S-100 Part 16a

Specifies the principles for harmonising
portrayal and other presentational
functionalities across different S-100 based
data products

Discovery Metadata for Information Exchange S-100 Part 17 Provides a specification for describing and

Catalogues creating exchange catalogues that enables
users to identify, discover and manage
content of S-100 exchange sets

Language Packs S-100 Part 18 Provides the generic methodology for

implementing multi-lingual support; and
informative examples for a primary use
case, the creation of multi-lingual support
for S-100 Feature Catalogues.

0-4.1 Profiles

The ISO base standards provide a large number of options to the developer wishing to use
them for practical applications. The concept of a profile provides a method of adapting the base
standards so that they meet specific implementation requirements.

A profile is a set of one or more base standards and, where applicable, the identification of
chosen clauses, classes, subsets, options and parameters of those base standards, that are
necessary to accomplish a particular function. ISO 19106 describes two levels of conformance
for profiling the ISO 19100 series of standards. Each part of S-100 documents the level used
in the conformance statement for that part.

S-100 is a set of profiles of the ISO TC 211 standards for Geographic Information. The
relationship between S-100 standard core parts and their ISO base classes is shown in Table
0-1.
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0-4.2 Part 1 — Conceptual Schema Language

This Part defines the conceptual schema language and basic data types for use within the IHO
community. It identifies the combination of the Unified Modelling Language (UML) static
structure diagram, and a set of basic data type definitions as the conceptual schema language
for specification of geographic information.

0-4.3 Part 2 — Management of IHO Geospatial Information Registers

The International Hydrographic Organization (IHO) has developed a Registry in conformance
with 1ISO 19135 - Procedures for registration of items of geographic information. This Registry
contains an extensible number of Registers, encompassing Feature Concepts, Data
Dictionaries, Portrayal and Meta Data. This Part describes the contents, structure and
management of these Registers.

0-4.4  Part 2a — Concept and Data Dictionary Registers

The Concept Register specifies hydrographic core conceptual information (definitions,
camelCase, etc) that may be used to describe geographic or meta data information. The use
of a Register to store hydrographic definitions significantly improves the IHOs ability to manage
and extend multiple products based on S-100 which can be made available for use in a
relatively short timescale. As such, the Register supports wider use of registered items by
making them publicly available; and increases their visibility to potential users. The Concept
Register is the primary resource where all registered concepts are stored and managed as
“stateless” concepts (that is, items are not assigned a type and there is no defined binding of
concepts to other concepts within the Register). Each concept shall be included as a single
instance in the Register and will be used as the common source from which Data Dictionary
Register and Meta Data Register concepts are derived and used to model features, attributes
etc. for use in S-100 based Product Specifications.

The Data Dictionary Register expands on the concepts stored in the Concept Register (S-100
Part 2a), by including the assignment of item types and feature binding in discrete Domains
within the Register. This allows S-100 based Product Specification developers to develop their
data models to best suit their specific requirements for representation of the real world.

This Part describes the content of the Registers and specifies procedures to be followed in
establishing, maintaining, and publishing dictionaries of unique, unambiguous and permanent
identifiers that are assigned to items of geographic, hydrographic and metadata information. In
order to accomplish this purpose, this Part specifies elements of information that are necessary
to provide identification and definitions to the registered items.

0-4.5 Part 2b — Portrayal Register

This Part describes the content of the portrayal register. A Portrayal Register specifies the
portrayal of data. The portrayal of data is independent of the data but closely related to the
data. That is the attributes within the data set drive the portrayal process, but there may be
many different portrayals for the same data. The use of a Register to store aspects of portrayal
will significantly improve the IHO’s ability to manage and extend multiple products based on S-
100 which can be made available for use in a relatively short timescale. This Register will
support wider use of registered items by making them publicly available and increase their
visibility to potential users.

0-4.6 Part 3 — General Feature Model
This Part introduces the rules for developing an application schema which is a fundamental

element of any S-100 based product specification. Equally fundamental to the creation of the
application schema is a General Feature Model (GFM) which is a conceptual model for features,
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their characteristics and associations. It also introduces the concept of the information type.
The GFM is a profile of the GFM presented in ISO 19109 Rules for Application Schemas.

0-4.7 Part 4 — Metadata

Increasingly, hydrographic organizations are collecting, storing and archiving large quantities
of digital data which are becoming an important national asset. Characterising the data
resources and facilitating their discovery, access, retrieval, and use is required in order for users
to be able to understand the assumptions and limitations of data resources and evaluate the
resources’ applicability for their intended use. Further, knowledge of the quality of hydrographic
data is crucial for the application for the data, as different users and different applications often
have different data quality requirements. In order to achieve this, data custodians will need to
record information about the characteristics and quality of their data (that is metadata) in order
to facilitate discovery, access, retrieval and use, and assure reliability.

ISO 19115-1, 19115-2, and 19157 provide an abstract structure for describing digital
geographic information by defining the resources’ characteristics and quality metadata
elements and establishing a common set of metadata terminology, definitions, and extension
procedures.

This Part also describes how to use ISO 19115-1, 19115-2 and 19157 metadata classes,
elements and conditions, and incorporates rules for populating quality metadata. It also
incorporates quality measures as described in ISO 19113, 19114 and 19157.

0-4.8 Part 5 — Feature Catalogue

A Feature Catalogue is a document that describes the content of a data product. It uses item
types, for example, features and attributes, from one or more Feature Data Dictionaries. The
basic level of classification in a Feature Catalogue is by feature type and information type. A
Feature Catalogue should be available in electronic form for any set of geographic data that
contains features. A Feature Catalogue may also comply with the specifications of this part of
S-100 independently of any existing set of geographic data.

A Feature Catalogue is defined for each Product Specification. Features and attributes are
bound in a Feature Catalogue. The definitions of features and attributes are drawn from a
Feature Data Dictionary.

This Part defines the methodology for cataloguing feature types. It also specifies how the
classification of feature types is organized into a Feature Catalogue and presented to the users
of a set of geographic data. This Part is applicable to creating catalogues of feature types in
previously un-catalogued domains and to revising existing Feature Catalogues to comply with
standard practice. This Part applies to the cataloguing of feature types that are represented in
digital form. Its principles can be extended to the cataloguing of other forms of geographic data.

Part 5 is applicable to the definition of geographic features at the type level. This international
standard is not applicable to the representation of individual instances of each type.

0-4.9 Part 6 — Coordinate Reference Systems

This Part is applicable to producers and users of hydrographic information. Its principles can
be extended to many other forms of geographic information such as maps, charts, and text
documents.

This Part defines the conceptual schema for the description of spatial referencing by
coordinates. It describes the minimum data required to define a one, two and three dimensional
spatial coordinate reference. All the elements necessary to fully define spatial referencing by
means of coordinate systems and datums are contained in this section. It also describes the
information required to change coordinates from one coordinate reference system to another
and all the elements necessary to describe the parameters and methods of coordinate
operations. Coordinate operations include projections and datum transformations.
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Coordinate reference system information can be presented in full using the elements defined
in this part or by reference to a register of coordinate reference system information. A register
of coordinate reference system information may be managed in accordance with ISO 19135
(see Part 2).

There are no plans for the IHO to implement a register of coordinate reference systems. An
example of an existing register of coordinate reference system information which may be used
is the EPSG geodetic parameter dataset which is managed by the Geodesy Subcommittee of
the IOGP Geomatics Committee. Complete CRS definitions may be communicated by means
of the namespace EPSG and a code, such as 4326 (that is, EPSG:4326). This code within the
EPSG namespace identifies the ellipsoidal coordinate system based on WGS84 datum. The
EPSG database is not managed in accordance with ISO 19135.

0-4.10 Part 7 — Spatial Schema

This Part defines the information necessary for describing and manipulating the spatial
characteristics of features. It is based on ISO 19107 - Geographical Information - Spatial
schema, however the spatial requirements of S-100 are less comprehensive than the
requirements of ISO 19107. This profile contains the subset of ISO 19107 classes which are
included in S-100.

0-4.11 Part 8 — Imagery and Gridded Data

This Part identifies the content model for gridded data for use in Hydrographic and related
applications, including imagery and gridded data. It describes the organization, type of grid and
associated metadata and spatial referencing. The encoding and portrayal of imagery and
gridded data is external to this part of S-100, although the manner by which encoding and
portrayal makes use of the identified content models are identified. This Part is based on the
ISO 19129 Imagery, gridded and coverage data framework.

0-4.12 Part 9 - Portrayal

This Part specifies the portrayal model for defining and organizing symbols and portrayal rules
necessary to portray S-100 product Features.

0-4.13 Part 9a — Portrayal (Lua)

This Part defines the additions and changes to S-100 Part 9 necessary to implement portrayal
using the scripting mechanism defined in S-100 Part 13. Products which specify use of a
portrayal catalogue as described in this part must also require implementation of S-100 Part
13.

0-4.14 Part 10 — Encoding Formats

This Part covers encoding formats. S-100 does not mandate particular encoding formats so it
is left to developers of Product Specifications to decide on suitable encoding standards and to
document their chosen format. The issue of encoding information is complicated by the range
of encoding standards that are available. Table 0-2 provides an incomplete list of available
encoding standards from which Schemas can be developed as extensions to S-100 as
required.

Part 0 - Overview 7
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Table 0-2 — Example Encoding Standards

Encoding Name Description
ISO/IEC 8211 The encoding standard currently used to encode S-57 ENC data.
GML Geography Markup Language
XML Extensible Markup Language
GeoTIFF Extension of the TIFF specification to allow the storage of geo-
referencing information
HDF-5 Hierarchical Data Format version 5
JPEG2000 Joint Photographic Experts Group - Commonly used method for the

compression of photographic images

Successful data interchange depends on knowledge of the content, defined in the Feature
Catalogue, and the structure, defined in the Application Schema, of a dataset, and the encoding
rules that are applied.

0-4.15 Part 10a - ISO/IEC 8211 Encoding Schema

This Part specifies the structure and physical constructs required for the implementation of
exchange data sets encoded in the ISO 8211 format.

0-4.16 Part 10b — GML Encoding

This Part specifies the structure and physical constructs required for the implementation of the
Geographic Markup Language data format.

0-4.17 Part 10c — HDF5 Data Model and File Format

This Part specifies the structure and constructs required for the implementation of exchange
datasets encoded in the Hierarchical Data Format version 5 (HDF5).

0-4.18 Part 11 — Product Specifications

This Part explains Product Specifications. It is a descriptive IHO profile of ISO 19131 for data
Product Specifications and describes data Product Specifications for hydrographic and
hydrographically-related requirements for geographic data products.

The aim of this profile is to ensure a clear and consistent structure for any data Product
Specification. This profile will conform with all the other standards that have been developed
under the IHO S-100 framework.

A Product Specification is a description of all the features, attributes and relationships of a given
application and their mapping to a dataset. It is a complete description of all the elements
required to define a particular geographic data product.

0-4.19 Part 12 — Maintenance

This Part specifies procedures to be followed in maintaining and publishing the various Parts
of S-100. It does not cover the maintenance of the S-100 Registry, as Register owners specify
the procedures for updating their Registers. Additionally, it does not cover the maintenance
regime of product specifications that are written in accordance to S-100.

NOTE All S-100 based Product Specifications will include a maintenance section.
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0-4.20 Part 13 — Scripting

This Part defines a standard mechanism for including scripting support in S-100 based
products. Scripting provides for processing of S-100 based datasets via script files written in
the Lua programming language.

0-4.21 Part 14 — Online Communication Exchange

This Part describes the components and processes needed to specify an online exchange of
information. It could be a set of data or data which may have a continuous nature. The latter is
also known as “streaming data”, wherein the data requires a more dynamic information flow to
be available; that is, beyond that found with the exchange of static datasets mostly handled as
files.

0-4.22 Part 15 - Encryption and Data Protection

This Part specifies the mechanisms, structures and content required for the implementation of
copy protections and/or authentication methods by S-100 product specifications. It defines
standardized methods and algorithms for the encryption of file based components of datasets
as well as feature and portrayal catalogues. Algorithms and methods for the production
of digital signatures are defined as well as the surrounding infrastructure required for key
management and identity assurance within the IHO Data Protection Scheme.

0-4.23 Part 16 — Interoperability Catalogue Model

This Part defines a framework for creating rules for the interoperation of S-100 data products,
including harmonized graphical presentations and handling of alarms and indications. It can be
used to establish system specific rules which are contained in an Interoperability Catalogue, a
type of meta-product that describes how groups of products are to be used and displayed
simultaneously.

0-4.24 Part 16a — Harmonised Portrayal of S-100 Products

This Part specifies the principles for harmonising portrayal and other presentational
functionalities across different S-100 based data products for the purpose of improving the user
experience and reducing ambiguities within systems utilising multiple S-100 based data
products. It also describes the relevant International Maritime Organization (IMO) guidance and
resources within International Hydrographic Organization (IHO) that support efforts in portrayal
harmonisation. It does not address the portrayal process, functionality, or architecture, which
are addressed in other S-100 Parts (especially Parts 9 and 9A), but instead focuses on
presentational design aspects, such as display organisation, colours, and symbology.

0-4.25 Part 17 — Discovery Metadata for Information Exchange Catalogues

This Part provides a specification for describing and creating Exchange Catalogues that
enables users to identify, discover and manage content of the S-100 Exchange Sets. More
importantly it leverages XML to allow machine to machine discovery and exchange of
information about geographic datasets commonly produced by hydrographic organizations. Its
purpose is the creation of metadata records that provide information about the identification,
spatial and temporal extent, quality, Application Schema, spatial reference system, and
distribution of digital geographic data. It is applicable to the cataloguing of datasets,
clearinghouse activities, and the full description of geographic and non-geographic resources.

For information exchange, there are several categories of metadata required: metadata about
the overall Exchange Catalogue; metadata about each of the datasets contained in the
Catalogue; and metadata about the support files that make up the package. If the Exchange
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Catalogue contains any Feature, Portrayal or Interoperability Catalogues there is a provision to
carry additional metadata about those.

This Part is intended for developers and implementers of metadata applications, and provides
a basic understanding of the principles and the overall requirements for standardisation of
geographic information. It should be used in conjunction with the standards listed under clause
S-100 Part 4a, clause 4a-4 — Normative references.

0-4.26 Part 18 — Language Packs

This Part details how multi-lingual support for XML elements of the S-100 framework may be
implemented. A generic mechanism and structures are described for production of individual
language packs which implement translations of any XML content.

This is designed to provide multi-lingual instances of XML resources which support Product
Specifications for provision to end users. Implementing systems are then able to construct
translated instances of those supporting resources. This Part is not specific to any one
individual class of XML resource. It does not detail how multi-lingual support may be added to
S-100 Product Specifications, datasets or any external resources they may reference. It
provides a generic mechanism which can be applied to any XML based elements of the S-100
framework to adapt them for multi-lingual implementations.

This Part of S-100 provides the generic methodology for implementing such support; and
informative examples for a primary use case, the creation of multi-lingual support for S-100
Feature Catalogues.

10 Part 0 - Overview



S-100 Edition 5.0.0 Xxxx 2022

S-100 - Part 1

Conceptual Schema Language

Part 1 - Conceptual Schema Language



S-100 Edition 5.0.0 Xxxx 2022

Page intentionally left blank |

Part 1 - Conceptual Schema Language



S-100 Edition 5.0.0 Xxxx 2022

Contents

1-1 o] - OSSR 1
1-2 (@70 ] 1 o] 5 02 F=T o[- SRR 1
1-3 NOIMAtIVE FEFEIENCES ....ooiiiiiieiieiee et e e et e e e neeas 1
1-4 The S-100 UML Profil......cooo ettt e e e enreee e 2
1-4.1 INEFOAUCTION ... e e e e e e e e e e e e annnes 2
1-4.2 General USage Of UML ........oiiii it e e e e e e e aeeeaeaeeeanns 2
1-4.3 L0 TS SRR 2
1-4.4 ATIFIDULES ..t e e e e e e r e e e e e e s saab e eeeeas 3
1-4.5 BasSiC data tYPES ....eeiiiiiiii e 3
1-4.5.1  General CoNSIAerations .............ooiiii i e e e e e e eeeeeeas 3
1-4.5.2  PrimitiVE tYPES ...coi it 3
TG T 0o 4o 1= Y] o1 5
1-4.6 Predefined derived tYPesS. ... s 9
1-4.7 ENUMErated tYPES .. ..o 9
1-4.8 (07070 (=115 08 Y 01T TSR SPPPRRP 10
1-4.9 Relationships and associations.............ooooe i 11
1-4.9.1  RelatiONSNIPS ... s 11
1-4.9.2  Association, composition and aggregation.............ccooeeee e 11
L g O ) (=1 =Y o] 4 o1 SRRSO 14
1-4.10.1 Use of standard UML stereotypes for class/classifier..........ccccccoiiiiiiiiin, 14
1-4.11 Optional, conditional and mandatory — attributes and associations.............c.ccccccceee... 14
1-4.12  Naming and NAME SPACES.........uiiiiuriiiiiiiiie ettt ee ettt e s e e e abbe e e e eneeas 15
g 1 T o) =T S 16
L o= o) €= To =T T PP UPTPRPPP 16
1-4.15  Documentation of models in S-100 ....... ..o 17

Part 1 - Conceptual Schema Language



S-100 Edition 5.0.0 Xxxx 2022

Page intentionally left blank |

Part 1 - Conceptual Schema Language



S-100 Edition 5.0.0 Xxxx 2022

11  Scope

This Part defines the Conceptual Schema language and basic data types for use within the
IHO community. It identifies the combination of the Unified Modelling Language (UML) static
structure diagram, and a set of basic data type definitions as the Conceptual Schema
language for specification of geographic information. (UML is a standardized general-purpose
modelling language in the field of software engineering. It includes a set of graphical notation
techniques to create abstract models of specific systems. UML combines the best practice
from data modelling concepts such as entity relationship diagrams, work flow, object
modelling and component modelling).

Secondly, this Part provides guidelines on how UML should be used to create standardized
geographic information and service models that are a basis for achieving the goal of
interoperability. Since it deals with the UML, a section with specific UML terms and definitions
is provided, in addition to these terms being included in S-100 Annex A (Terms and
Definitions).

1-2 Conformance

Any Conceptual Schema written for a specification that claims conformance to this part of S-
100 shall conform to the rules set out in clause 5. This profile conforms to conformance class
2 of ISO 19106:2004.

1-3 Normative references

The following referenced documents are required for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including amendments) applies.

ISO 19103:2005(E), Geographic information — Conceptual schema language

ISO 8601:2004(E), Data elements and interchange formats — Information interchange —
Representation of dates and times

ISO 19136: Geographic Information — Geography Markup Language

ISO 25964-1: Information and documentation — Thesauri and interoperability with other
vocabularies — Part 1: Thesauri for information retrieval.

ISO 25964-2: Information and documentation — Thesauri and interoperability with other
vocabularies — Part 2: Interoperability with other vocabularies

OGC 10-129r1: Geographic Information — Geography Markup Language (GML) — Extended
schemas and encoding rules

OMG Unified Modelling Language (OMG UML), Superstructure, V2.1.2

RFC 3986, Uniform Resource Identifier (URI): Generic Syntax. T. Berners-Lee, R. Fielding, L.
Masinter. Internet Standard 66, IETF. URL: http://www.ietf.org/rfc/rfc3986.txt or
http://www.rfc-editor.org/info/std66

RFC 2141, URN Syntax. R. Moats. IETF RFC 2141, May 1997. URL: http://www.rfc-
editor.org/info/rfc2141

RFC 8089, The “file” URI Scheme, February 2017. URL: https://www.ietf.org/rfc/rfc8089.txt

SKOS: SKOS — Simple Knowledge Organization System — Reference. W3C
Recommendation, 2009. http://www.w3.0rg/TR/2009/REC-skos-reference-20090818/
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1-4 The S-100 UML Profile
1-4.1 Introduction

This clause provides rules and guidelines on the use of UML within the field of geographic
information.
The sub-clauses are structured as follows:

1) General usage of UML

N

Classes
Attributes

A W

Basic data types

(9]

Predefined derived types

(]

Enumerated types

~

Codelist types

O o

Stereotypes
Optional, conditional and mandatory — attributes and associations

)

)

)

)

)

)

)

) Relationships and associations
)

0

1) Naming and name spaces
2

3

10)
1)
12) Notes
13) Packages
)

14) Documentation of models in S-100

1-4.2 General usage of UML

UML (The Unified Modelling Language) shall be used in a manner that is consistent with UML
2. Normative models shall use class diagrams and package diagrams. Other UML diagram-
types may be used informatively. All normative models shall contain complete definitions of
attributes, associations, and appropriate data type definitions.

1-4.3 Classes

A class is a description of a set of objects that share the same attributes, operations,
methods, relationships, behaviour and constraints. A class represents a concept being
modelled. Depending on the kind of model, the concept may be based on the real world (for a
conceptual model), or it may be based on implementation between platform independent
system concepts (for specification models) or platform specific system concepts (for
implementation models).

A classifier is a generalization of a class that includes other class-like elements, such as data
types, actors and components. A UML class has a name, a set of attributes, a set of
operations and constraints. In S-100 operations are not used. A class may participate in
associations.

A class according to the S-100 parts is viewed as a specification and not as an
implementation.

The use of multiple inheritance shall be minimized, because it tends to increase model
complexity.

An Abstract class is specified by having the class name in italics.
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1-4.4 Attributes

UML notation for an attribute has the form:
optVisibilityopt N@ame : optpackage ::opt opttypeopt opt[multiplicity] opt opt= initial valueopt opt{property-
string}opt

An attribute must be unique within the context of a class and its supertypes, or else be a
derived attribute, that is an attribute redefined from a supertype.

The visibility of attributes is shown by the symbols in Table 1-1. Protected and private visibility
is normally not used in the standard specifications. The appropriate visibility symbols shall be
used. The same visibility symbols are used for associations.

Table 1-1 — Visibility of Attributes

Symbol Description

+ Public visibility

# Protected visibility

- Private visibility

/ Derived Attribute

All attributes must be typed and the type must exist, the constructed/defined types. A type
must always be specified, there is no default type.

If no explicit multiplicity is given, it is assumed to be 1.

An attribute may define a default value, which is used when an object of that type is created.
Default values are defined by explicit default values in the UML definition of the attribute.

The following properties can be used:
¢ readOnly — the value of the attribute cannot be changed and must be initialised.

e ordered — applies to attributes of a multiplicity of more than one in which the order of
the elements is meaningful and must be maintained.

EXAMPLES + center: Point = (0,0) {readOnly}
+ origin: Point [0..1]  // multiplicity 0..1 means that this is optional
+ controlPoints : Point [2..*] {ordered}

1-4.5 Basic data types

1-4.5.1 General considerations
The basic data types are grouped into two categories:

1) Primitive types: Fundamental types for representing values, for instance
CharacterString, Integer, Boolean, Date, Time, etc.

2) Complex types: A combination of types, for instance a combination of measure types
and units of measurement.

The repertoire of basic data types is described in the following sub-clauses.

S-100 data formats may represent values using appropriate built-in or standard types. For
example, the ISO 8211 format (Part 10a) represents the values of all thematic feature
attributes in strings instead of using the ISO 8211 signed integer, unsigned integer, or signed
floating point representations for thematic attributes of S-100 type Integer or Real.

1-4.5.2 Primitive types
The following primitive types are supported in the S-100 UML Diagrams.
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Table 1-2 — Data Types

Name

Description

Integer

A signed integer number, the representation of an integer is encapsulation and usage
dependent.

EXAMPLES 29, -65547

Positivelnteger

An unsigned integer number greater than 0.

NonNegativelnteger

An unsigned integer number greater than or equal to 0.

Real A signed real (floating point) number consisting of a mantissa and an exponent, the
representation of a real is encapsulation and usage dependent.
EXAMPLES 23.501, -1.234E-4, -23.0

Boolean A value representing binary logic. The value can be either true or false.

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

Date A date gives values for year, month and day according to the Gregorian Calendar.
Character encoding of a date is a string which shall follow the calendar date format
(complete representation, basic format) for date specified by ISO 8601.
EXAMPLE 19980918 (YYYYMMDD)
In XML formats, the XML Schema standard type should be used instead of the ISO 8601
basic representation (which is not a standard type in XML).
EXAMPLE: 1998-09-18

Time A time is given by an hour, minute and second in the 24-hour clock system. Character
encoding of a time shall be a complete representation of the basic format as defined in
ISO 8601. Complete representation means that hours, minutes and seconds shall be
used. Basic format means that separating characters are omitted.
Time is preferably expressed as Universal Time Coordinated (UTC).
EXAMPLE 1830592
Time may be expressed as a Local Time with a given offset to UTC.
EXAMPLE 183059+0100
Time may be expressed as a Local Time without a specified offset to UTC.
EXAMPLE 183059
The complete representation of the time of 27 minutes and 46 seconds past 15 hours
locally in Geneva (in winter one hour ahead of UTC), and in New York (in winter five
hours behind UTC), together with the indication of the difference between the time scale
of local time and UTC, are used as examples.
Geneva: 152746+0100
New York: 152746-0500
The service hours for a service, that is available all year in an area where Daylight
Saving Hour affects the offset to UTC could be expressed as Local Time without
specified offset.
Opening: 074500
Closing: 161500
In XML formats, the XML Schema standard type should be used instead of the ISO 8601
basic representation (which is not a standard type in XML).
EXAMPLES: 18:30:59%;18:30:59+01:00;18:30:59

DateTime A DateTime is a combination of a date and a time type. Character encoding of a
DateTime shall follow ISO 8601 (see above).
EXAMPLE: 19850412T101530
In XML formats, the XML Schema standard type should be used instead of the ISO 8601
basic representation (which is not a standard type in XML).
EXAMPLES: 1985-04-12T10:15:30; 1985-04-12T10:15:30+01:00;

1985-04-12T10:15:30Z
4 Part 1 - Conceptual Schema Language
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S100_TruncatedDate

A S100_TruncatedDate allows a date or partial date to be given. At least one of the
following components must be present with omitted elements replaced by the equivalent
number of hyphens as determined by the format.

Components:

YYYY  Year integer between 0000 and 9999

MM Month  integer between 01 — 12 (inclusive)

DD Day integer between 01 and 28, 29, 30, or 31 (inclusive), consistent with

year and month values if these are specified
This type can be used to encode recurring instants (see Part 3, clause 3-8).

EXAMPLE 1 (ISO 8211, HDF5): YYYYMMDD with the unspecified component(s)
replaced with hyphens such that the length of the encoding is always 8 characters:

----1217 representing 17 December of any year
EXAMPLE 2 (XML): The appropriate XML Schema type should be used:

--12-17 representing 17 December of any year (conforming to the XML type
gMonthDay)

Part 10b provides further details about encoding in GML datasets.

1-4.5.3 Complex types

1-4.5.3.1 Unlimitedinteger

class Fig 1-1 Unlimitedlnteger/

Unlimitedinteger

+ infinite :Boolean
+ walue :Integer [0..1]

Figure 1-1 - Unlimitedinteger

A signed integer number whose value may be infinite.

1-4.5.3.2 Matrix

class Fig 1-2 Matrix /

=T-» Real = =T -* Integer >

RealMatrix

__'[::' + rows Positivelnteger "‘::} ________ |

+ columns Positivelnteger
+ elements T [1..7)]

IntegerMatrix

Figure 1-2 — Matrix

A grid of either real or integer elements.
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1-4.5.3.3 S100_Multiplicity

class Fig 1-3 51I]I]_Multipli-:'.it5r/

5§100_Multiplicity

+ lower :MonNegativelnteger
+ upper Unlimitedinteger

{lower <= upper} l—|

Figure 1-3 — S100_Multiplicity
Defines a multiplicity range from lower to upper. The upper boundary may be infinite.
1-4.5.3.4 S100_NumericRange

class Fig 1-4 51I]I]_Numericﬂ,ange/

«enumeraticn: 5100_MNumericRange
5100_IntervalType

+ lower :Real [0..1]
speninterval + upper :Real [0..1]
gelLtinteral + closure :S100_Interval Type
gelLelnterval
closedinterval
gtSemilnterval
geSemilnterval
ItSemilnterval
le5Semilnterval

Figure 1-4 — S100_NumericRange

Specifies a numeric interval by its lower and upper boundary and the closure type of the
interval.

NOTE The attribute lower must be used for all closures except ItSemilnterval or leSemilnterval. The
attribute upper must be used for all closures except gtSemilnterval or geSemilnterval.

NOTE A single-value interval shall be encoded with upper = lower and set closure to
closedinterval.

The closure of the interval is defined by the enumeration S100_IntervalType. The literals have
the following meaning:

Table 1-3 — Interval Types

Name Description Notation Definition
openlnterval The open interval (lower,upper) lower < x < upper
geltinterval The right half-open interval [lower,upper) lower < x < upper
gtLelnterval The left half-open interval (lower,upper] lower < x < upper
closedinterval The closed interval [lower,upper] lower < x < upper
gtSemilnterval The left half-open ray (lower,=) lower < x
geSemilnterval The left closed ray [lower,~) lower < x
[tSemilnterval The right half-open ray (-, upper) X < upper
leSemilnterval The right closed ray (-,upper] X < upper
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NOTE Intervals using the round brackets ( or ) as in the general interval (lower,upper) or specific
examples (-1,3) and (2,4) are called open intervals and the endpoints are not included in the set.
Intervals using the square brackets [ or ] as in the general interval [lower,upper] or specific examples [-
1,3] and [2,4] are called closed intervals and the endpoints are included in the set. Intervals using both
square and round brackets [ and ) or ( and ] as in the general intervals (lower,upper] and [lower,upper)
or specific examples [-1,3) and (2,4] are called half-closed intervals or half-open intervals.

NOTE Intervals that have one of £ as an end point are called rays or half-lines.

EXAMPLE The interval "(10,42)" indicates the set of all real numbers between 10 and 42 but
does not include 10 or 42, the first and last numbers of the interval, respectively. The interval "[10,42]"
includes every number between 10 and 42 as well as 10 and 42.

1-4.5.3.5 $100_UnitOfMeasure
A unit of measurement is a well defined comparator for a magnitude.

In S-100 a unit of measure is comprised of a name and optionally of a definition and a
symbol.

class Fig 1-5 5100_UnitOfleasure /

5100_UnitOfleasure

+ name :CharacterSiring
+ definition CharacterSiring [0..1]
+ symbol CheracterString [0..1]

"‘IJF!ithMEESIJrE;'IlI 1

5100_Measure

+ walue :Resl

5400_Length 5100_Angle

Figure 1-5 — $S100_UnitOfMeasure
1-4.5.3.6 S100_Measure

A measure is the result of a measurement. A measurement is the estimation of the magnitude
of some characteristic of an entity, such as its length or weight, relative to a unit of
measurement. A measure consists of the actual magnitude (the value) and the unit of
measurement.

1-4.5.3.7 $100_Length

The measure of distance as an integral, for example the length of curve, or the perimeter of a
polygon as the length of the boundary.

1-4.5.3.8 S100_Angle

The amount of rotation needed to bring one line or plane into coincidence with another,
generally measured in radians or degrees.

1-4.5.3.9 S100_IndeterminateDate

An indeterminate instant is an instant related by a specified temporal relation to a date
specified in truncated format. The temporal relations allowed are ‘before’ and ‘after’ and
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indicate respectively that the instant is before or after the time instant specified by the date-

time component.

class V3.0.0 Fig 1-8 5100_IndeterminateDate /

5100_IndeterminateDate

+ indeterminatePositicn indeterminatePasition [0..1]
+ dateValue :5100_TruncatedDate

wEenumerations

indeterminatePosition

Figure 1-6 — S100_IndeterminateDate

Example (Informative): A mariner report dated at an unknown instant before the year 1950 is
dated by an attribute reportDate with sub-attributes shown below:

Sub-attribute Value Remark
indeterminatePosition 1 (before) At an indeterminate time before January 1, 1950.
value 1950----

1-4.5.3.10 S100_TM_Instant

S100_TM_Instant represents the ISO19108 concepts of temporal instant. A temporal instant
is a 0-dimensional geometric primitive representing position in time [ISO 19108:2002].

Role Name Name Description Multiplicity Data Type Remarks

Class S100_TM_Instant | A pointin time. Multiple -- One of date,
points may be specified as time or dateTime
truncated dates used to must be
represent recurring populated
instants

Attribute date A date or truncated date 0.1 S100_TruncatedDat
(see Table 1-2) e

Attribute time A Time (see Table 1-2) 0..1 Time

Attribute dateTime A DateTime (See table 1- 0.1 DateTime
2)

1-4.5.3.11 S100_TM_Period
S100_TM_Period represents the ISO19108 concepts of temporal period. A temporal period is

a one-dimensional geometric primitive representing extent in time. [ISO19108:2002].

Role Name Name Description Multiplicity Data Type Remarks

Class S100_TM_Period | An extent in time. -- Single value
intervals are
encoded with
begin = end and
closure =
closedinterval
(or omitted)

Attribute closure An S100_Interval Type. 0.1 S100_IntervalType

Default is closedInterval

Attribute begin Start of the period 0.1 S100_TM_lInstant

Attribute end End of the period 0.1 S100_TM_lInstant
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1-4.6 Predefined derived types

Derived types are derived from the basic types or other derived types by restriction of the
range of allowed values. The following derived types are defined in S-100. Product
Specifications may define additional derived types.

Table 1-4 — Predefined Derived Types

Name Description Derived From

URI A uniform resource identifier as defined in RFC 3986. Character encoding | CharacterString
of a URI shall follow the syntax rules defined in RFC 3986.

EXAMPLE http://registry.iho.int

URL A uniform resource locator (URL) is a URI that provides a means of | URI
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 | URI
syntax and semantics for URNs specified in RFC 2141.

EXAMPLE urn:iho:s101:1:0:0:AnchorageArea

Attributes holding references to support files should be of URI attribute types and comply with
the syntax in RFC 8089 for how to construct file references.

EXAMPLE The minimal representation of a local file with no authority field and an absolute path
that begins with a slash "/".
* "file:/path/to/file"
NOTE In the context of Exchange Sets, datasets may reference a support file with an attribute value
like file:/CABLESO01.TXT which can be interpreted as
<ExchangeSetRoot>/SUPPORT_FILES/CABLES01.TXT
and as
Iroot/installation/folder/some/thing/else/support/files/folder/ CABLES01.TXT
on the end-user installation.

1-4.7 Enumerated types

An enumerated type declaration defines a list of valid identifiers of mnemonic words.
Attributes of an enumerated type can only take values from this list.

EXAMPLE

wenumerations

DayfTheWeek

monday
tussday
wadnasday
thursday
friday
saturday
sunday

Figure 1-7 — Enumeration

Enumerations are modelled as classes that are stereotyped as <<enumeration>>. An
enumeration class can only contain simple attributes which represent the enumeration values.
Other information within an enumeration class is void. An enumeration is a user-definable
data type, whose instances form a list of named literal values. Usually, both the enumeration
name and its literal values are declared. The extension of an enumeration type will imply a
Schema modification.
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1-4.8 Codelist types

Codelist types may be used for open enumerations whose membership cannot be known at
the level of the Product Specification, for reuse of information model fragments, or for more
efficient Catalogue management. Specifically, they may be used:
a) for enumerations whose members are not all knowable at the level of the Application
Schema;
b) for lists defined or controlled by external authorities;
c) for lists common to multiple S-100 domains;
d) if the set of allowed values needs to be extended without a major revision of the data
specification;
e) long lists of potential values which would clutter or bloat Feature Catalogues.

For example, ISO 19115 (Metadata) defines several codelists, because it needs to define
enumerated types whose membership is determined by domain and circumstances (for
example distribution media).

A codelist type declaration must be one of the following 3 types:

1) An open enumeration, which is a list of valid key-value combinations (that is code-
value mappings) with a provision for allowing user communities to provide allowed
values in a specified format.

2) A closed dictionary, which is a dictionary (vocabulary) of key-value combinations in
a known format, identifiable by a Uniform Resource ldentifier and which can be
located by the application of standard modern techniques for locating resources.
Additional values cannot be provided.

3) An open dictionary, which is a dictionary (vocabulary) of key-value combinations in a
known format, identifiable by a Uniform Resource Identifier, as defined above, with
the additional proviso that additional values conforming to a specified format may be
provided.

Codelists are modelled as classes that are stereotyped as <<S100_Codelist>>. Codelists of
the first type must list the known literals as attributes. In the second and third types, no
attributes are listed but the vocabulary is identified by a URI. A Codelist classifier must have
tagged values which define its representation, extensibility, and anticipated encoding. Figure
1-8 shows 3 examples of codelists:

1) The VerticalDatum codelist is an example of a codelist modelled as an extensible
enumeration (indicated by the tagged value codelistType=“open enumeration”) which
can be extended by values of the form “other: ...”, indicated by the tagged value
encoding="other: [something]”.

2) The ENCProducerCodes codelist is an example of a codelist modelled by an
external dictionary which can take only the values in that dictionary (indicated by
tagged value codelistType="closed dictionary”). The dictionary is identified by the
tagged value URI=http://www.iho.int/producers/enc/ver1_5.

3) The Agency codelist is an example of a codelist modelled by an external dictionary
which can take additional values (indicated by the tagged value codelistType="open
dictionary”). — The  dictionary is identified by the tagged value
URI=http://www.iho.int/agency/ver1_5. The list can be extended by values of the form

“other: ...”, indicated by the tagged value encoding="other: [something]”.
. «5100_CodeLists
«S100_CodeLists VerticalDatum «S100_CodeLists
ENCProducerCodes Agency
tags + mean sea level -
3 e ags
codelistType = closed dictionary x lD.WEST astronomlpal “qe codelisiiine— G eﬁ dictiona
5 .t Sk + highest astronomical tide =LY p Koy
URI = http:/fwww.iho.int/producers/enciver_2| encoding = other: [something]
i tags ) URI = httpz/fwww.iho.int/agencyfver! 5
codelistType = open enumeration
encoding = other: [something]

Figure 1-8 — Codelists

Implementations (and specific encodings) are allowed to depart from encoding hints.
Different implementations may use different encoding schemes (and translation tables to
other encoding schemes). For example preparation of a Feature Catalogue for an ISO 8211
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encoding may transform a dictionary into an XML fragment which is merged into (or
Xinclude’d in) the XML Feature Catalogue (obviously an additional procedure is needed for
maintenance). This allows XML/GML encodings to use the dictionary while still allowing other
encodings to function within their limitations.

1-4.9 Relationships and associations
1-4.9.1 Relationships

— Association
A semantic connection between two instances
— > Generalization

A relationship between an element
and the subelements that may be substituted for it

------ Dependency
The use of one element by another
----p> Refinement

A shift in levels of abstraction

—<> Aggregation
A part-of relationship

—<@ Composition

Strong Aggregation, children are deleted if parent is
deleted

Figure 1-9 — Different kinds of relationships

A relationship in UML is a concrete semantic connection among model elements. Kinds of
relationships include association, generalization, aggregation/composition, meta relationship,
flow, and several kinds grouped under dependency. In ISO 19103 there is a clear distinction
between the general term “relationship,” and the more specific term “association”. Both are
defined for class to class linkages, but association is reserved for those relationships that are
in reality instance to instance linkages. “Generalization,” “realization” and “dependency” are
class to class relationships. “Aggregation,” and other object to object relationships, are more
restrictively called “associations.” It is always appropriate to use the most restrictive term in
any case, so in speaking of instantiable relationships, use the term “association.”

In S-100, generalization, dependency and refinement are used according to the standard
UML notation and usage. In the following the usage of association, aggregation and
composition is described further.

1-4.9.2 Association, composition and aggregation

An association in UML is the semantic relationship between two or more classifiers (for
example class, interface, type, ...) that involves connections among their instances.

An association is used to describe a relationship between two or more classes. In addition to
an ordinary association, UML defines two special types of associations called aggregation
and composition. The three types have different semantics. An ordinary association shall be
used to represent a general relationship between two classes. The aggregation and
composition associations shall be used to create part-whole relationships between two
classes.

A binary association has a name and two association-ends. An association-end has a role
name, a multiplicity statement, and an optional aggregation symbol. An association-end shall
always be connected to a class.
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#2 A +ri
Class1 Class2

Figure 1-10 — Association

Figure 1-10 shows an association named "A" with its two respective association-ends. The
role name is used to identify the end of an association, the role name r1 identifies the
association-end which is connected to the class named class2. The multiplicity of an
association-end can be one of exactly-one (1), zero-or-one (0..1), one-or-more (1..*), zero-or-
more (0..*) or an interval (n..m). Viewed from the class, the role name of the opposite
association-end identifies the role of the target class. We say that class2 has an association
to class1 that is identified by the role r2 and which as a multiplicity of exactly one. The other
way around, we can say that class1 has an association to class2 that is identified by the role
name r1 with multiplicity of zero-or-more. In the instance model we say that class1 objects
have a reference to zero-or-more class2 objects and that class2 objects have a reference to
exactly one class1 object.

1 Exactly one 1
Class1 Class2

o.= Many,optional zero or more
Class3 Classd

0.1 Orptional zero or one 0.1

Classh Classk
| M At least one

ClassT Class8
3 Given number 10

Class8 Class10

Figure 1-11 — Specification of multiplicity

The number of instances that can participate at one end in an association (or attribute) is
specified in Figure 1-11.

An aggregation association is a relationship between two classes, in which one of the classes
plays the role of container and the other plays the role of a containee. Figure 1-12 shows an
example of an aggregation. The diamond-shaped aggregation symbol at the association-end
close to class1 indicates that class1 is an aggregation consisting of class3. The meaning of
this is that class3 is a part of class1. In the instance model, class1 objects will contain one-or-
more class3 objects. The aggregation association shall be used when the containee objects
(that represent the parts of a container object) can exist without the container object.
Aggregation is a symbolic short-form for the part-of association but does not have explicit
semantics. It allows for sharing of the same objects in multiple aggregations. If a stronger
aggregation semantics is required, composition shall be used as described below. It is
possible also to define role name and multiplicity at the diamond shaped end as well.

B +r3

Class1 Class3
, (S

Figure 1-12 — Aggregation

A composition association is a strong aggregation. In a composition association, if a
container object is deleted then all of its containee objects are deleted as well. The
composition association shall be used when the objects representing the parts of a container
object, cannot exist without the container object. Figure 1-13 shows a composition association
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in which the diamond-shaped composition symbol has a solid fill. Here class1 objects consist
of one-or-more class4 objects, and the class4 objects cannot exist unless the class1 object
also exists. The required (implied) multiplicity for the owner class is always one. The
containees, or parts, cannot be shared among multiple owners.

It is possible also to define role name at the diamond shaped end as well, but the multiplicity
will always be at most one. Composition shall be used to have the semantic effect of
containment. Composition should be used with care, in particular one should consider the
different requirements from various application perspectives before introducing this constraint.
The application of the composition construct should be considered within the context of a
model, (rather than the scope), where context means the application domain within which the
application must be consistent. This is in order to prevent problems where different
applications have different requirements for composition.

~ +r4
c

Class1 * Classd
) [l

Figure 1-13 — Composition (strong aggregation)

All associations shall have cardinalities defined for both association ends. At least one role
name shall be defined. If only one role name is defined, the other will by default be
inv_rolename.

All association ends (roles) representing the direction of a relationship must be named or else
the association itself must be named. The name of an association end (the rolename) must
be unique within the context of a class and its supertypes. The direction of an association
must be specified. If the direction is not specified, it is assumed to be a two-way association.
If one-way associations are intended, the direction of the association can be marked by an
arrow at the end of the line. If only the association is named, the direction of the association
shall be specified.

Every UML association has navigability attributes that indicate which player in the association
has direct access to the association opposite role. The default logic for an unmarked
association is that it is two-way. Associations that do not indicate navigability are two-way in
that both participants have equal access to the opposite role. Two-way navigation is not
common or necessary in many client-to-server operations. The counterexample to this may
be notification services, where the server often instigates communication on a prescribed
event. The use of two-way relations that introduce unreasonable package dependencies shall
be minimized. One-way relations shall be used when that is all that is needed.

If an association is navigable in a particular direction, the model shall supply a “role name”
that is appropriate for the role of the target object in relation to the source object. Thus in a 2-
way association, two role names will be supplied. The default role name is “the<target class
name>" in which the target class is referenced from the source class (this is the default name
in many UML tools). Association names are of secondary importance and actually are more
for documentation purposes. Sometimes they can, however, be used for generating
association-manager objects in environments that support associations as a first-class citizen
concept.

Multiplicity refers to the number of relationships of a particular kind that an object can be
involved in. If an association end were not navigable, putting a multiplicity constraint on it
would require an implementation to track the use of association by other objects (or to be able
to acquire the multiplicity through query). If this is important to the model, the association shall
be two-way navigable to make enforcement of the constraint more tenable. In other words, a
one-way relation implies a certain “don’t care” attitude towards the non-navigable end.

N-ary relationships, for N > 2 shall be avoided whenever possible, in order to reduce
complexity. Multiplicity for associations are specified as UML multiplicity specifications. An
association with role names can be viewed as similar to defining attributes for the two classes
involved, with the additional constraint that updates and deletions are consistently handled for
both sides. For one-way associations, it thus becomes equivalent to an attribute definition.
The recommendation for S-100 is to use the association notation for all cases except for
those involving attributes of basic data types.
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1-4.10 Stereotypes

1-4.10.1 Use of standard UML stereotypes for class/classifier

In S-100 the following stereotypes are used:

a) <<Interface>> a definition of a set of operations that is supported by objects having
this interface.

b) <<Type>> a stereotyped class used for specification of a domain of instances
(objects), together with the operations applicable to the objects. A type may have
attributes and associations.

c) <<Enumeration>> A data type whose instances form a list of named literal values.
Both the enumeration name and its literal values are declared. Enumeration means a
short list of well-understood potential values within a class. Classic examples are
Boolean that has only 2 (or 3) potential values TRUE, FALSE (and NULL). Most
enumerations will be encoded as a sequential set of Integers, unless specified
otherwise. The actual encoding is normally only of use to the programming language
compilers. In S-100 Codelists taken from the ISO 19100 standards are classified as
enumerations.

d) <<MetaClass>> A class whose instances are classes. Metaclasses are typically used
in the construction of metamodels. The meaning of metaclass is an object class
whose primary purpose is to hold metadata about another class. For example,
“FeatureType” and “AttributeType” are metaclasses for “Feature” and “Attribute”.’

e) <<DataType>> A descriptor of a set of values that lack identity (independent
existence and the possibility of side effects). Data types include primitive predefined
types and user-definable types. A DataType is thus a class with few or no operations
whose primary purpose is to hold the abstract state of another class for transmittal,
storage, encoding or persistent storage.

f) <<Codelist>> A data type whose instances form a list of named literals, some or all of
whose members may not be known. The Codelist name is declared in the
Application Schema. The list members may be described by either (i) a list of codes
and corresponding literals augmented with a pattern allowing additional values
conforming to a certain format, or (ii) a pointer to a resource consisting of a list of
codelliteral mappings. The resource is called a vocabulary or dictionary. Tagged
values attached to the Codelist declaration indicate which form is used and the
location of the resource (generally as a URI). Codelists should be used only when an
enumeration is either unusable or inefficient (for example, if the full list of values is not
known to the specification authors or the list of allowed values is long, volatile,
controlled by another authority, and/or shared by multiple domains).

1-4.11 Optional, conditional and mandatory — attributes and associations

In UML all attributes are per default mandatory. The possibility to show multiplicity for
attributes and association role names provide a way of describing optional and conditional
attributes.

The default is mandatory which thus do not need to be specified. Where a multiplicity of 0..1
or 0..* is specified it means that this attribute may be present or may be omitted. A
conditional attribute shall be shown as an optional attribute with a constraint statement in
OCL. The condition shall be expressed as an OCL constraint in connection with the class
declaration. This means that a null value must be represented in the instance model, for
example a place holder element or a null value. An optional or conditional attribute shall
never have a default value defined.

An attribute may be defined as conditional, meaning that it is optional depending on other
attributes. The dependencies may be by existence-dependence of other (optional) attributes
or by the values of other attributes. A conditional attribute is shown as optional with a
conditional expression attached. The condition shall be written in a note directly associated
with the attribute, or with the class and the name of the attribute on the first line. A conditional
attribute shall never have a default value defined.
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If unspecified, the default multiplicity for associations is 0..*, and the default multiplicity for
attributes is 1.

1-4.12 Naming and name spaces

All classes shall have unique names. All classes shall be defined within a package. Class
names shall start with an upper case letter. A class shall not have a name that is based on its
external usage, since this may limit reuse. A class name shall not contain spaces. Separate
words in a class name shall be concatenated. Each subword in a name shall begin with a
capital letter, such as “XnnnYmmm”.

To ensure global uniqueness of class names, all class names shall be defined with bi-alpha
prefixes. Bialpha prefixes allows for the use of _ after, such as in GM_Object. The geometry
model uses bialpha prefixes (GM and TP). Other prefixes should be defined for other areas.

The name of an association must be unique within the context of a class and its supertypes or
else it must be derived.

Attribute names shall start with a lower-case letter.
Example: firstName, lastName.

Precise technical names should be used for attributes and operations to avoid confusion.
Example: alphaCodeldentifier, dateOfLastChange

Documentation fields should be used extensively to describe element.

Don't reiterate class names inside the attribute names. Keep names short if possible.
Example: class S-100_WorkingGroup, attribute workingGroupName.

Naming conventions are used for a variety of reasons, mainly readability, consistency and as
a protection against case-sensitive binding.

The names of UML elements should:

1) Use precise and understandable technical names for classes, attributes.
Example: index not i

2) For attributes and association roles capitalize only the first letter of each word after
the first word that is combined in a name. Capitalize the first letter of the first word for
each name of a class, package, type-specification and association names.

Example: computePartialDerivatives (not computepartialderivatives or
COMPUTEPARTIALDERIVATIVES)
Example: CoordinateTransformation (not coordinateTransformation)

3) Keep names as short as practical. Use standard abbreviations if understandable, skip
prepositions, and drop verbs when they do not significantly add to meaning of the

name.
e numSegment instead of numberOfSegments
e Equals instead of IsEqual
e value() instead of getValue()
¢ initObject instead of initializeObject
e length() instead of computelLength()

The UML naming scope with package::package::.className allows for the same className
to be defined in different packages. However, many UML tools do not currently allow for this.
Therefore, a more restrictive naming convention is adopted:

1) Although the model is case sensitive, all class name should be unique in a case
insensitive manner.

2) Class name should be unique across the entire model (so as not to create a problem
with many UML tools).

3) Package names should be unique across the entire model (for the same reason).

4) Every effort should be applied to eliminate multiple classes instantiating the same
concept.
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1-4.13 Notes

Note boxes are used to comment on the model in general or on a specific item (that is class
or association) of the model.

et An area bounded by a

closed line

Figure 1-14 — Example note

1-4.14 Packages

A UML package is a container that is used to group declarations of subpackages, classes and
their associations. The package structure in UML enables a hierarchical structure of
subpackages, class declarations, and associations. A package shall be used to represent a
Schema.
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Figure 1-15 — Example package structure

The packages, classes and attributes in the Schema model can be identified by a qualified
name. The form of the qualified names is name1 : :name2 : :name3, where name1 is the
name of the outermost package, name2 is a name which appears within the namespace of
name1, and name3 is a name that appears within the namespace of name2. The standard
UML “: :” symbol shall be used as a name separator. There is no limit of the depth of this
namespace hierarchy.

EXAMPLE In the Spatial Schema there is a subpackage named Geometry which defines a class
named GM_Object. This class has an association with role name SRS (Spatial Reference System). The
fully qualified name for this association is: Spatial. Geometry : :GM_Object.SRS.
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1-4.15 Documentation of models in S-100

In addition to the diagrams, it is necessary to document the semantics of the model. The
meaning of attributes, associations, operations and constraints needs to be explained. This is
done by means of context tables. A context table is defined for each class; it has the following
columns:

Role Name

Name

Description

Multiplicity

Data Type

Remarks

The Role Name column specifies what property of the class is described in this row. Possible
values are:

Class — The class itself

e Attribute — An attribute of that class

e Association — An association to another class

[ )

[ ]

Enumeration — An enumerated data type
Literal — A value of an enumerated data type

The Name column contains the name of the property. For association this is the role name
used for the given class. In the Description column the semantics of the property are given.
The Multiplicity column contains the number of occurrences of the property in the class. This
also describes which properties are mandatory and which are optional. The Data Type
column contains the name of the data type of the property. In the Remarks column additional
information about the property can be expressed. This includes constraints or conditions. For
the documentation of enumerated types the Multiplicity and Data Type column are not used.

The following example illustrates the use of context tables:

WorkingGroup

name: CharmacterString
arganization: Cl_ResponsiblePary
+ scope: CharecterStnng

e L

+working Group O a.-

Membership

"""""""" + mole: WG_Role [0..1]
+ representing: Cl_ResponsibleParty

+member|(1..*
Person senumerations
WG_Raole
+ name: CharacterString
+ firstMame: CharacterString chaimian
+ middlelnital; Character [0..1] deputy
+ dateOfBith: Date secretarny

Figure 1-16 — Use of context tables
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Role Name Name Description Multiplicity Data Type Remarks
Class WorkingGroup A group of experts doing - -
some useful work
Attribute name The name of the working 1 CharacterString
group
Attribute organization The organization 1 Cl_ResponsibleParty
responsible for the
working group
Attribute scope The reason why so many 1 CharacterString
people travel around the
world
Association | member A person that is 1.* Person
designated to contribute to
the group
Role Name Name Description Multiplicity Data Type Remarks
Class Person A human being - -
Attribute name The name of the person 1 CharacterString
Attribute firstName The first name of the 1 CharacterString
person
Attribute middlelnitial The middle initial of the 0..1 Character
person
Attribute dateOfBirth The date when the person 1 Date
was born
Association | workingGroup A working group the 0..* WorkingGroup
person contributes to
Role Name Name Description Multiplicity Data Type Remarks
Class Membership A class describing the - -
membership of a person
in a working group
Attribute role The role that the person 0..1 WG_Role Ordinary
has in the working group member have
no role
Attribute representing The organization which is | 1 CI_ResponsibleParty
represented by the
person in the working
group
Role Name Name Description Remarks
Enumeration WG_Role The roles people can have in a working group
Literal chairman The gov’nor
Literal deputy His best friend
. Poor man (or woman) has to have his (or her) fingers always
Literal secretary
on the keyboard
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2-1 Scope

This Part of S-100 specifies procedures to be followed in maintaining and publishing Registers
of unique, unambiguous and permanent identifiers that are assigned to items of geographic,
hydrographic and metadata information. In order to accomplish this purpose, this Part describes
the roles and responsibilities for the management of a Registry and its Registers. Specific
administrative details of the IHO Geospatial Information (GI) Registry and its Registers is
documented in IHO Publication S-99.

2-2 Conformance

This profile conforms to level 2 of ISO 19106:2004. The following is a brief description of the
specializations and generalizations where the profile differs from ISO 19135:2005.

1) S100_RE_Register constrains the use of the attribute alternativeLanguages.

2) S100_RE_Registerltem constrains the use of the attributes fieldOfApplication and
alternativeExpression.

3) S100_RE_Registerltem renames the attribute description to remarks.

4) S100_RE_Managementinfo is a new class which amalgamates the classes
RE_DecisionStatus, S100_RE_ProposalType, S100_RE_SubmittingOrganization,
S100_RE_ItemStatus and RE_Disposition.

5) S100_RE_ProposalType is a new class which amalgamates the ISO 19135 classes
RE_AdditionInformation, RE_ ClarificationInformation, RE_Amendmentinformation and
RE_AmendmentType.

2-3 Normative references

ISO 19126:2009, Geographic Information — Feature concept dictionaries and registers

ISO 19135:2005, Geographic Information — Procedures for registration of items of geographic
information

ISO 8601:2004, Data elements and interchange formats - Information interchange —
Representation of dates and times

IHO S-99, Operational Procedures for the Organization and Management of the IHO Geospatial
Information Registry
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2-4 General concepts
2-4.1 Registry

A Registry is the information system on which a Register or series of Registers is maintained.
2-4.1.1 Registry Owner

A Registry Owner has the authority to host the Registers and establish the policy for access.
The Registry Owner decides whether a proposed Register shall be hosted on the Registry.

2-41.2 Registry Manager
The Registry Manager is responsible for the day-to-day operation of the Registry. This includes:
1) providing Registry access for Register Managers, Control Bodies, and Register Users;

2) ensuring that information about items in the Registers is readily available to users in
relation to those items that have the status of valid, invalid, clarified, superseded, retired
or processing;

3) accepting proposals and forwarding them to all Register Managers; and

4) managing the resolution of persistent URI identifiers to appropriate resources, but only
if resolution services are provided on a Registry server.

2-4.2 Register

A Register is simply a managed list. It is easier to maintain than a fixed document, because
new items can be added as needed to the Register; and existing items in the Register can be
clarified, superseded or retired. Each Register item has one or more dates associated with it
that indicate when changes in its status occurred. This means that a Product Specification,
defined at a given date, may reference an item in the Register at a specific point in time.

2-421 Registers within the IHO Geospatial Information (Gl) Registry

The following Registers have been implemented within the IHO Geospatial Information (Gl)
Registry structure. A full description of these Registers is included in the accompanying
references:
e Concept Register (S-100 Part 2a);
e Data Dictionary Register (S-100 Part 2a);
e Portrayal Register (S-100 Part 2b);
e Metadata Register (not currently described - to be included in a future Edition of S-
100);
e Product Specification Register (not currently described - to be included in a future
Edition of S-100); and
e Producer Code Register (not currently described - to be included in a future Edition of
S-100).

A description of the operational and management procedures for the IHO GI Registry,
expanding further on the general concepts described in the following clauses, is included in
IHO Publication S-99 — Operational Procedures for the Organization and Management of the
IHO Geospatial Information (Gl) Registry.

2-5 Roles and responsibilities in the management of Registers
2-5.1 Register Owner

The Register Owner is an organization that:
1) establishes one or more Registers within a Registry;

2) has primary responsibility for the management, dissemination, and intellectual content
of those Registers;
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3) may appoint another organization to serve as the Register Manager; and

4) shall establish a procedure to process proposals and appeals made by Submitting
Organizations.

2-5.2 Register Manager

The Register Manager is responsible for the administration of a Register. This includes:

1) coordinating with other Register Managers, Submitting Organizations, the related
Control Body, Register Owner and the Registry Manager;

2) maintaining items within the Register;
3) maintain and publish a List of Submitting Organizations;

4) distributing an information package containing a description of the Register and how to
submit proposals; and

5) providing periodic reports to the Register Owner and/or the Control Body. Each report
shall describe the proposals received and the decisions taken since the last report. The
interval between those reports must not exceed 12 months.

A Register Manager may manage multiple Registers.

2-5.3 Register User

A Register User is any person or organization interested in accessing or determining the content
of a Register.

2-5.4 Domain Control Body

The Domain Control Body (DCB) for a Register is a group of technical experts appointed by a
Register Owner to decide on the acceptability of proposals for changes to the content of a
Register. The group must comprise experts in the related field that makes up the contents of
the Register. As such, the DCB consists of at least one representative from each of the
Domains contributing to the content of the Register.

2-5.5 Executive Control Body

The Executive Control Body (ECB) must consist of a representative of each of the Domains
within the Register. The ECB will monitor and advise the Register Manager(s) and act as
arbiters for any decisions or disputes in the Register process. In the event that a resolution
cannot be achieved, the ECB may request a decision from the IHO Hydrographic Services and
Standards Committee (HSSC).

2-5.6 Submitting Organizations

2-5.6.1 Eligible Submitting Organizations

A Submitting Organization is an organization that is qualified under criteria determined by the
Register Owner to propose changes to the content of a Register. The Register Manager must
determine whether a Submitting Organization is qualified in accordance with the criteria
established by the Register Owner. An approved Submitting Organization shall have at least
one representative appointed to submit proposals to the Register on its behalf (multiple
representatives of a Submitting Organization may be appointed in consultation with the Register
Manager).
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2-5.7 Processing of Proposals

Submitting Organizations may submit requests for addition, clarification, supersession, and
retirement of registered items.

2-5.7.1 Addition of registered items

Addition is the insertion into a Register of a new item that describes a concept not adequately
described by a valid or processing item already in the Register.

2-5.7.2 Clarification of registered items

Clarifications correct errors in spelling, punctuation, grammar or improvements to content or
wording. A clarification shall not cause any substantive semantic change to a registered item.
The three characteristics that may be clarified are definition, other references, and remarks.

2-5.7.3 Supersession of registered items

Supersession of an item means any proposal that would result in a substantive semantic
change to an existing valid item, such as a change to the name of an item or its camelCase
identifier; or a change in the portrayal of an item in the Portrayal Register. Supersession shall
be accomplished by including one or more new items in the Register with new identifiers and a
more recent date. The original item shall remain in the Register but must include the date at
which it was superseded, and a reference to the items that superseded it.

2-5.7.4 Retirement of registered items

Retirement shall be affected by leaving the item in the Register; marking it retired; and including
the date of retirement.

2-6 The Register Manager shall

1) Receive proposals from Submitting Organization representatives;
2) Review proposals for completeness;
3) Return proposals to the Submitting Organization representative if incomplete;

4) Check within the Register for similar proposals; and if similar, the Register Manager
shall contact the Submitting Organization representative;

5) Coordinate proposals with other Register Managers within two calendar weeks from
the date received;

6) Generate a proposal management record, with the status set to ‘transferred’; and

7) Initiate the approval process.

2-6.1 Proposal legitimacy

The Register Manager shall use the following criteria to determine if the proposal is complete
and reject the proposal if:

1) The submitter is not a qualified Submitting Organization representative;
2)
3) The proposed item does not fall within the scope of the Register; or
4)

The proposed item does not belong to an item class assigned to this Register Manager;

The proposed item has already been proposed.
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2-7 Proposal process
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Figure 2-1 — Proposal process — Concept Register
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Figure 2-2 — Proposal process — Data Dictionary Register

2-7.1 Approval process

The process for determining the acceptability of proposals is illustrated in Figures 2-1 and 2-2
above. It must be completed within a time period specified by the Register Owner, in
accordance with S-99.

The Register Manager shall ensure the following:
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1) If the proposal is for clarification or retirement of a Register item, set the itemStatus of
the item to ‘processing'; and forward the proposal to the Register Domain Control Body;
or

2) |If the proposal is for registration of a new item or supersession of an existing Register
item:
a) Assign an itemldentifier to the new or superseding item;
b) Set the itemStatus of the item to ‘processing', and
c) forward the proposal to the Register Domain Control Body.

The Register Domain Control Body shall:

1) Decide to accept the proposal without change; to accept the proposal subject to
changes negotiated with the Submitting Organization; or not to accept the proposal.
Criteria for not accepting a proposal include:

a) The specification of the item is incomplete or incomprehensible;

b) An identical or very similar item already exists in the Register or in another
Register of the Registry;

c) The proposed item does not belong to an item class included in the Register;

d) The proposed item does not fall within the scope of this Register; or

e) The justification for the proposal is inadequate.

2) Inform the Register Manager of the decision, and the rationale for the decision, within
a time limit specified by the Register Owner, in accordance with S-99.

The Register Manager shall:

1) Serve as the point of contact if there is a need for negotiations between the Submitting
Organization and the Register Domain Control Body regarding changes to the proposal
that are specified by the Domain Control Body as a condition of acceptance; and

2) Inform the Submitting Organization representative of the results of processing the
proposal.

If the decision of the Register Domain Control Body is positive, the Register Manager shall, in
accordance with policies for the Register:

1) Complete the proposal management record with proposalStatus set to ‘accepted'; and
dateAmended to the date of the Domain Control Body’s decision;

2) Make approved changes to the content of the Register item; and

3) Set the Register item itemStatus to ‘valid'. For supersession or retirement proposals,
the replaced or retired item has itemStatus set to 'superseded' or 'retired', as
appropriate.

If the decision of the Register Domain Control Body is negative, the Register Manager shall:

1) Update the proposal management record by setting proposalStatus to ‘rejected’; and
dateAmended to the date of the Domain Control Body’s decision; and

2) Inform the Submitting Organization of the deadline for appealing the decision of the
Domain Control Body.

Submitting Organization representatives shall:

1) Negotiate with the Register Domain Control Body through the Register Manager, with
regard to changes to their proposal that are specified by the Domain Control Body as
a condition of acceptance; and

2) Make known within their respective Submitting Organization communities or
organizations the decisions taken on proposals by the Domain Control Body as
transmitted to them by the Register Manager.

The Register Manager shall:

1) Disseminate the results of the approval process to the public.
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2-7.1.1 Withdrawal of proposals

Submitting Organization representatives may decide to withdraw a proposal at any time during
the approval process.

The Register Manager shall:

1) Change the proposal management record proposalStatus from ‘not yet determined’ to
‘withdrawn'.

2-7.1.2 Appeals

A Submitting Organization representative may appeal to the Register Executive Control Body
if it disagrees with the decision of a Register Domain Control Body to reject a proposal for
addition, clarification, supersession or retirement of an item in the Register. An appeal shall
contain at a minimum a description of the situation; a justification for the appeal; and a
statement of the impact if the appeal is not successful. The appeal process is included in the
overall proposal process as shown in Figures 2-1 and 2-2 above.

The Submitting Organization shall:
1) Determine if the decision regarding a proposal for registration is acceptable; and
2) If not, submit an appeal to the Register Manager.
The Register Manager shall:
1) Forward the appeal to the Register Executive Control Body.
The Register Executive Control Body shall:
1) Process the appeal in conformance with its established procedures;
2) Decide whether to accept or reject the appeal; and
3) Return the result to the Register Manager.
The Register Manager shall:
1) Update the proposal management record fields proposalStatus and dateAmended,
2) Update the Register item itemStatus; and

3) Provide the results of the decision to the Register Domain Control Body and to the
Submitting Organization representative.

The Submitting Organization representative shall:

1) Make the results of the appeal known within their Submitting Organization community
or organization.

2-7.2 List of Submitting Organizations

The Register Manager shall maintain and publish a Register-specific list of all qualified
Submitting Organizations that may submit proposals for changes to the content of each
Register that it manages. Each list shall include the name and contact information of the
representative(s) for each Submitting Organization. The Registry shall contain an application
to become a Submitting Organization. The Register Owner will be responsible for accepting or
rejecting the application.

2-7.3 Publication
The Registry Manager shall ensure that information about valid, clarified, superseded, or retired

items in the Register is readily available to users. The method for providing this information
may depend upon the requirements of the members of the user community.
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2-7.4 Integrity

The Register Manager shall ensure that, for each Register being managed:
1) All aspects of the registration process are handled in accordance with good business
practice;
2) The content of the Register is accurate; and
3) Only authorised persons can make changes to the Register content.

The Registry Manager shall ensure the security and integrity of the Registry using IT best
practices.

2-8 Register Schema
2-8.1 Introduction

The schema specified in this clause describes the structure of an IHO Geospatial Information
Register.

Information about the Register and items in the Register shall be:
1) Accessible through an on-line interface to the Register;
2) Included in any copy of the Register; and
3) Included in any information package about the Register.

5100_RE_Register

name: CharacterString

tingLanguage: RE_Locale 5100_RE_Reference Source
Summeary: CharacterString

-

uniformRescurceldentifier: Cl_CnlineResource + referenceldentifier: CharacterString [D..1]
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+ similarity: S100_RE_SimilarityToSource
+referencesource 0.1

5100_RE_Managementinfo 5100_RE_Registeriteny

proposal Type: S100_RE_ProposalType
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proposedChange: CharacterString
dateAccepted: Date [0..1]
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haracterString

+managementinfo

CharacterString [0..1]
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Figure 2-3 — The Register schema
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2-8.2 S100_RE_Register

The class S100_RE_Register specifies information about the Register itself.

Role Name Name Description Muit Data Type Remarks
Class S100_RE_Register - -
Attribute name The name of the Register 1 CharacterString Unique within the Registry
Attribute operatingLanguage The language used in this Register 1 RE_Locale
Attribute contentSummary Summary of the content 1 CharacterString
Attribute uniformResourceldentifier The link to the interface of the Register 1 CI_OnlineResource
in the Internet
Attribute dateOfLastChange The date when the last change was 1 Date
made to this Register
Association registerltem The items of the Register 0..* S100_RE_Registerltem

2-8.3 S100_RE_Registeritem

The class S100_RE_Registerltem carries the characteristics that are common to all types of registered items. Domain specific extensions may be

added in the appropriate part of S-100; for example, Part 2a — Concept and Data Dictionary Registers.

Role Name Name Description Mult Data Type Remarks

Class S100_RE _Registerltem - - Class is abstract

Attribute itemldentifier Each item has its own unique identifier 1 Integer
in a Register

Attribute name Succinct expression of the item concept 1 CharacterString
it denotes

Attribute definition Shall be a precise statement of the 0..1 CharacterString Mandatory for the Concept, Data
nature, properties, scope, or essential Dictionary, Portrayal and Metadata
qualities of the concept as realized by Registers
the item

Attribute remarks Supplementary information 0..1 CharacterString

Attribute itemStatus The state in which a registered item 1 S100_RE_ItemStatus
exists

Attribute alias Equivalent name(s) used for the item 0..* CharacterString

Part 2 - Management of Registers
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2777 2022

Role Name Name Description Mult Data Type Remarks
Attribute camelCase Identifier of the item using camelCase 0..1 CharacterString
notation
Attribute definitionSource The source of the definition 0..1 CharacterString
Attribute reference An identifier of the place in the 0..1 CharacterString
definitionSource from which the
definition is derived
Attribute similarityToSource The type of change that has been made 0..1 CharacterString
to a definition relative to the definition
as it exists in the definition source
Attribute justification Primary reason for the proposal 0..1 CharacterString Inherited from S-100_RE_Managementinfo
including how it is proposed to be used
Attribute proposedChange The text of the proposed change 0..1 CharacterString Inherited from S-100_RE_Managementinfo
Association register The Register that contains the item 1 S100_RE_Register
Association referenceSource The source information the item 0..1 S100_RE_ReferenceSourc
definition was taken from. e
Association reference Reference to other relevant standards 0..* S100_RE_Reference For example INT1 or M4
or documents
Association managementinfo Sets of information describing the 1.% S100_RE_Managementinf
management of the item in the Register o)

The camelCase must:

1) Be compound words in which the words are joined without spaces and are capitalized within the compound.

2) Be unique within the Registry.

3) Conform to UTF-8 character encoding (refer ISO/IEC 10646) with uppercase characters A-Z, lowercase characters a-z and numbers 0-9.

4) Concepts must begin with lowercase a-z.

Example 1

Example 2

12

beaconCardinal is the Camel Case identifier for the concept Beacon Cardinal

categoryOfLandmark is the Camel Case identifier for the concept Category of Landmark
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2-8.4 S100_RE_ItemStatus

The enumeration S100_RE_ ItemStatus identifies the registration status of a Register item.

2777 2022

Role Name Name Description Remarks

Enumeration S100_RE_ltemStaus

Literal processing The item has been entered into the Register, but the Domain
Control Body is evaluating the proposal

Literal valid The item has been accepted, is recommended for use, and has
not been superseded or retired

Literal superseded The item has been superseded by one or more items and is no
longer recommended for use

Literal notValid The item has been entered into the Register, but the Domain
Control Body has not accepted the proposal to add it

Literal retired A decision has been made that the item is no longer
recommended for use. It has not been superseded by another
item

Literal clarified The item has been clarified and is no longer recommended for
use

2-8.5 S100_RE_ReferenceSource

The class S100_RE_ReferenceSource specifies information about the source of a Register item taken from an external document or Register.

Role Name Name Description Mult Data Type Remarks
Class S100_RE_ReferenceSource - -
Attribute referenceldentifier An identifier of the place in the source 0..1 CharacterString
document that is referenced
Attribute sourceDocument The source document 1 CI_Citation
Attribute similarity Indicates how the definition is related 1 S100_RE_SimilarityToSou
to the source document rce

Part 2 - Management of Registers
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2-8.6 S100_RE_SimilarityToSource

2777 2022

The enumeration S100_RE_SimilarityToSource identifies the type of change that has been made to an item specification relative to an item
specification in an external source.

Role Name Name Description Remarks
Enumeration S100_RE_SimilarityToSou
rce

Literal identical No change has been made to the definition

Literal restyled The style of the definition has been changed to match the style
and structure of other definitions in the Register that has imported
the definition

Literal contextAdded The definition includes information about its context that is not
explicit in the specification in the external source

Literal generalization The definition of the register item has been generalized to have a
broader meaning than the item specified in the external source

Literal specialization The definition of the Register item has been specialized to have a
narrower meaning than the item specified in the external source

Literal unspecified The nature of the differences between the Register item and the
similar item in the external source is unspecified

2-8.7 S100_RE_Reference

The class S100_RE_Reference specifies information about the source and/or lineage of a specific Register item derived from an external

document or Register.

Role Name Name Description Muit Data Type Remarks
Class S100_RE_Reference - -
Attribute referenceldentifier An identifier of the place in the source 0..1 CharacterString
document that is referenced
Attribute sourceDocument The source document 1 Cl_Citation

14
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2-8.8 S100_RE_Managementinfo

The class S100_RE_Managementinfo specifies the management record of a Register item.

2777 2022

Role Name Name Description Muit Data Type Remarks
Class S100_RE_Managementinfo - -
Attribute proposalType The type of the proposal 1 S100_RE_ProposalType
Attribute submittingOrganisation The proposal’s sponsor 1 CharacterString
Attribute proposedChange The text describing the proposed change 1 CharacterString
Attribute justification Primary reason for the proposal including 1 CharacterString
how it is proposed to be used
Attribute dateAccepted Date the proposal was accepted 0..1 Date
Attribute dateProposed Date the proposal was made 1 Date
Attribute dateAmended Date the proposal was adjudicated 1 Date
Attribute proposalStatus Provides values for describing the 1 RE_ProposalStatus
disposition of a proposal to add or modify
a Register item
Attribute controlBodyNotes Supplementary management information 0..* | CharacterString
2-8.9 S100_RE_ProposalType
The enumeration S100_RE_ProposalType species the type of proposal for a Register item.
Role Name Name Description Remarks
Enumeration S100_RE_ProposalType
Literal addition The item is to be added to the Register
Literal clarification A non-substantive change to an item in the Register
Literal supersession The item has been superseded by another item and is no longer
recommended for use.
Literal retirement A decision has been made that the item is no longer

recommended for use. It has not been superseded by another

item
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2-8.10 S100_RE_ProposalStatus

The enumeration S100_RE_ProposalStatus specifies the disposition of a proposal to add or change a Register item.

2777 2022

Role Name Name Description Remarks

Enumeration S100_RE_ProposalStatus

Literal notYetDetermined The submitting Organization has submitted the proposal

Literal transferred The Register Manager has requested the Domain Control Body
to review the proposal

Literal retransferred The Register Manager has requested the Submitting
Organization to supplement the proposal

Literal accepted The Control Body has accepted the proposal

Literal rejected The Control Body has not accepted the proposal

Literal withdrawn The Submitting Organization has withdrawn the proposal

Literal negotiation The Domain Control Body has requested the Submitting
Organization to supplement the proposal

Literal appeal The Submitting Organization has initiated an appeal

Literal appealTransferred The Register Manager has transferred the appeal to the
Executive Control Body

Literal appealAccepted The Executive Control Body has accepted the appeal

Literal appealRejected The Executive Control Body has not accepted the appeal

16
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2a-1 Scope

The IHO Geospatial Information (GI) Registry contains a number of Registers, some of which
are based on the contents of the Concept Register. The Concept Register specifies
hydrographic core conceptual information (definitions, camelCase, etc) that may be used to
describe geographic or meta data information. The use of a Register to store hydrographic
definitions significantly improves the IHOs ability to manage and extend multiple products
based on S-100 which can be made available for use in a relatively short timescale. As such,
the Register supports wider use of registered items by making them publicly available; and
increases their visibility to potential users. The Concept Register is the primary resource where
all registered concepts are stored and managed as “stateless” concepts (that is, items are not
assigned a type and there is no defined binding of concepts to other concepts within the
Register). Each concept shall be included as a single instance in the Register and will be used
as the common source from which Data Dictionary Register and Meta Data Register concepts
are derived and used to model features, attributes etc. for use in S-100 based Product
Specifications.

The Data Dictionary Register expands on the concepts stored in the Concept Register by
including the assignment of item types and feature binding in discrete Domains within the
Register. This allows S-100 based Product Specification developers to develop their data
models to best suit their specific requirements for representation of the real world.

This Part describes the content of the Concept and Data Dictionary Registers and specifies
procedures to be followed in establishing, maintaining, and publishing Registers of unique,
unambiguous and permanent identifiers that are assigned to items of geographic, hydrographic
and metadata information. In order to accomplish this purpose, this Part specifies elements of
information that are necessary to provide identification and definitions to the registered items.

2a-1.1 Conformance

This profile conforms to conformance class 2 of ISO 19106:2004. The following is a brief
description of the specializations and generalizations where the profile differs from 1SO
19126:2008.

1) A new class, S100_CD_Information is introduced.
2) New classes, S100_CD_Feature and S100_CD_Information are introduced.
3) Anew class, S100_CD_AttributeConstraints is introduced.

4) The class FC_FeatureAttribute is specialized to be the abstract class
S100_CD_Attribute.

5) New classes, S100_CD_SimpleAttribute and S100_CD_ComplexAttribute are
introduced.

6) The classes CD_InheritanceRelation, CD_FeatureOperation CD_Binding,
CD_Constraint and CD_BoundFeatureAttribute are not used.

2a-2 Normative references

The following referenced documents are required for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including amendments) applies.

ISO 19135:2005, Geographic Information — Procedures for registration of items of geographic
information

ISO 19126:2009, Geographic Information — Feature concept dictionaries and registers

ISO 8601:2004, Data elements and interchange formats - Information interchange -
Representation of dates and times

Part 2a — Concept and Data Dictionary Register 1



S-100 Edition 5.0.0 Xxxx 2022

ISO/IEC 10646:2017, Information Technology — Universal Coded Character Set (UCS)

RFC 3986, Uniform Resource Identifier (URI): Generic Syntax. T. Berners-Lee, R. Fielding, L.
Masinter. Internet Standard 66, IETF. URL: http://www.ietf.org/rfc/rfc3986.txt or
http://www.rfc-editor.org/info/std66

RFC 2141, URN Syntax. R. Moats. IETF RFC 2141, May 1997. URL:
https://www.ietf.org/rfc/rfc2141.txt

W3C XML Schema Part 2: Datatypes Second Edition, Appendix F Regular Expressions. URL.:
https://www.w3.org/TR/xmlschema-2/#regexs

2a-3 General concepts
2a-3.1 Register

As described in Part 2, a Register is simply a managed list. It is easier to maintain than a fixed
document, because new items can be added as needed to the Register, and existing items in
the Register can be clarified, superseded or retired. Each Register item has one or more dates
associated with it that indicate when changes in its status occurred. This means that a Product
Specification, defined at a given date, may reference an item in the Register at that specific
point in time.

2a-3.2 Relationship to the ISO Register and Feature Concept Dictionary
Models

The realization of ISO 19126 and ISO 19135 types in the IHO GI Registry is shown in Figure
2a-1 below. This Figure depicts the ISO types (elements with grey backgrounds); the
implemented S-100 Registry model classes (elements with tan backgrounds); and two of the
Registers comprising the IHO Gl Registry (elements with white backgrounds). The Registers
themselves are implemented within different sections of the IHO Gl Registry web site, each
accessible through a site navigation menu.

The ISO type “Feature Concept Dictionary”, which contains definitions of feature and attribute
types, is implemented as the “Data Dictionary Register” in the IHO Gl Registry
(S100_DataDictionaryRegister in Figure 2a-1). The Data Dictionary Register contains
definitions of features, information types, attributes (both simple and complex), and enumerated
values for enumeration and S100_Codelist attributes (see S-100 Part 1, clauses 1-4.7 and 1-
4.8). The Data Dictionary Register is further described in clauses 2a-3.4 and 2a-4.1.2.

The IHO GI Registry also implements a “Concept Register” (S100_ConceptRegister in Figure
2a-1), which can be understood as a kind of glossary of terms with definitions and sources.
Individual entries in the Concept Register are represented by the class S100_Concept. The
Concept Register is separate from the Data Dictionary Register. However, entries in the Data
Dictionary Register are derived from entries in the Concept Register. The Concept Register is
further described in clauses 2a-3.3 and 2a-4.1.1.

Registers for associations and roles are not currently implemented within the IHO GI Registry
and the corresponding ISO types are therefore not included in Figure 2a-1. Also, the IHO Gl
Registry includes additional Registers (for Portrayal, Producer Codes, Product Specifications,
and Metadata) which are not shown in Figure 2a-1.
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Figure 2a-1 — Relationships of the S-100 Registry Classes to 1ISO 19126/ISO 19135
Model

2a-3.3 Concept Register

A Concept Register specifies unique, independent sets of definitions of concepts that may be
used to describe geographic, hydrographic, and metadata information. These concepts as
registered in a Concept Register may then be used within a Data Dictionary or Meta Data
Register to develop a Feature Catalogue. Unlike a Data Dictionary Register, a Concept Register
does not make associations; or define type or bindings of concepts to other concepts. From this
perspective, registered items within the Concept Register are essentially “stateless”, which
allows for flexibility of the use of the concepts for suitable data modelling to satisfy the
requirements of Product Specifications.

Such Registers of geospatial information may serve as sources of reference for similar
Registers established by other geographic information communities as part of a system of
cross-referencing.

2a-3.4 Data Dictionary Register

A Data Dictionary Register specifies independent sets of definitions of features, attributes,
enumerated values, and information types that may be used to describe geographic,
hydrographic, and metadata information. A Data Dictionary Register may be used to assign an
item defined in a Concept Register a type (for example feature, attribute and enumerate value);
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and define recommended associations and attribute/feature bindings to facilitate the
development of Feature Catalogues. ltems in a Concept Register can only be registered once
against each type in a Data Dictionary Register in order to support interoperability.

Such Data Dictionaries of geospatial information may serve as sources of reference for similar
Data Dictionaries or Registers established by other geographic information communities as part
of a system of cross-referencing.

2a-3.5 Feature Catalogue

A Feature Catalogue is a document that describes the content of a data product. It uses item
types, for example features and attributes, from one or more Data Dictionaries and binds them
together. In addition constraints, units of measurement and format description of attributes can
be specified. Feature Catalogues are described in detail in S-100 Part 5.

2a-4 |HO Concept and Data Dictionary Registers
2a-4.1 Detail of registered items

2a-4.1.1 IHO Concept Register

The following are the details available in a Concept Register to describe and manage
hydrographic, marine-related and meta data information:

1) Item Name

N

Item Identifier

w

Item Status

N

Alias

a

Camel Case

)]

Definition

~

Definition Source

o

Definition Reference

«©

Remarks
Proposal Type

)

)

)

)

)

)

)

) Similarity to Source
0

1

2) Successor
3

10)
1)
12)
13) Predecessor

14) Submitting Organization
15) Date Proposed
16) Date Accepted
17) Date Amended
18) Proposed Change
19) Justification

These details are derived from the classes S100_RE_Registerltem and
S100_RE_Managementinfo (see clause 2a-4.2 below and Part 2, clauses 2-8.3 and 2-8.8).

2a-4.1.2 IHO Data Dictionary Register

The following are types of items, as derived from a Concept Register, which may be registered
within a Data Dictionary Register:
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1)
2)
3)

domain of an attribute.

4)

Feature — abstraction of real world phenomena.

Attribute — characteristic of a feature concept.

information concepts, but no spatial information.

5)

codes, labels and definitions).

UML Model

Data model of the IHO Concept and Data Dictionary Registers

Xxxx 2022

Enumerated Value — one of a set of mutually exclusive values constituting the

Information — an identifiable object that contains attributes, associations to other

Codelist — an open enumeration, or the identifier of a vocabulary (mapping between

The following Figure shows the UML information model of the IHO Concept and Data Dictionary

R
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Figure 2a-2 — IHO Concept and Data Dictionary Registers
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2a-4.2.2 S100_RE_Register
The class S100_RE_Register models a Register in a Registry. Further details can be found in S-100 Part 2, clause 2-8.2.
2a-4.2.3 S100_CD_Registerltem

The class S100_CD_Registerltem is a specialization of the class S100_RE_Registerltem and carries the characteristics that are common to all types of
registered items listed in clause 2a-4.1.1. This class is included in the model for consistency with Part 2b, in which a similar extension (S100_PR_Registerltem)
defines additional attributes.

Role Name Name Description Mult Type Remarks

Class S100_CD_Registerltem Extension of S100_RE_Registerltem - - Abstract class

2a-4.2.4 S100_CD_Feature

This class is derived from S100_RE_Registerltem via intermediate super-classes. It defines the following additional properties:

Role Name Name Description Mult | Type Remarks
Class S100_CD_Feature A feature type in a Data Dictionary - - Derived from S100_Concept
Attribute featureUseType The intended use of a feature type 1 S100_CD_FeatureUseType
Association distinction References to feature types that this feature type is 0.” S100_CD_Feature
role distinct from
Association conceptReference References S100_Concept as the base class 1 S100_Concept
NOTE The attribute camelCase is mandatory for this class.

2a-4.2.5 S100_CD_FeatureUseType

Role Name Name Description Remarks

Enumeration S100_CD_FeatureUseType Categories of feature types

Literal geographic carries the descriptive characteristics of a real world entity

Literal meta Delineates geographic location where meta information is
applicable” distinct from an Information Type which carries
information related to features which are related

Part 2a — Concept and Data Dictionary Register 7
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Literal cartographic carries information about the cartographic representation
(including text) of a real world entity

Literal theme Grouping features thematically

2a-4.2.6 S100_CD_Attribute

Attributes may either be simple or complex. A simple attribute carries a specific value such as a date. A complex attribute is an aggregation of other attributes
either simple or complex. Examples of complex attributes are in Appendix 2a-A. This class is derived from S100_RE_Registerltem via intermediate super-
classes and describes the common characteristics of all attribute types.

Role Name Name Description Mult | Type Remarks
Class S100_CD_Attribute Base class of all attribute types in a Data Dictionary - - Derived from S100_Concept
Association conceptReference References S100_Concept as the base class 1 S100_Concept

NOTE The attribute camelCase is mandatory for this class.
2a-4.2.7 S100_CD_SimpleAttribute

Role Name Name Description Mult | Type Remarks
Class S100_CD_SimpleAttribute | A simple attribute type in a Data Dictionary - - Derived from S100_CD_Attribute
Attribute valueType Describes representation, interpretation and 1 S100_CD_AttributeValueType See below

structure of values

Attribute quantitySpecification Specification of the quantity, for example length, 0..1 S100_CD_QuantitySpecification
volume, depth, weight etc

Association constraints Constraints of the attribute type 0..1 S100_CD_AttributeConstraints Must be consistent with dataType

If the valueType is S100_Codelist exactly one of the following must be true:
1) There is an associated S100_RE_Reference with the namespace of a dictionary that is listed in the IHO GI Registry.
2) There is at least one S100_CD_EnumeratedValue associated to the attribute.

Condition 1 identifies the dictionary for codelists of type “open dictionary” or “closed dictionary”. Condition 2 provides the enumerated value(s) for codelists of
type “open enumeration”. The precise codelist type is determined in individual Product Specifications.

8 Part 2a — Concept and Data Dictionary Register
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2a-4.2.8 S100_CD_QuantitySpecification

Role Name Name Description Remarks

Enumeration S100_CD_QuantitySpecification | Types of quantity measures Adapted from ISO 19103 Measure Types

Literal angularVelocity The instantaneous rate of change of angular displacement | From ISO 19103

with time

Literal area The measure of the physical extent of any two-dimensional | From ISO 19103

geometric object

Literal density Mass per unit volume; number per unit area. Also: specific “Density” can be used in different senses, the unit of measure and

gravity (S-32). Density of soundings is the intervals attribute definition must make it clear which is intended
between lines of sounding and soundings in the same line
(S-32)
Literal duration Interval of time
Literal frequency Number of vibrations or cycles per unit time IHO S-32
Literal length The longest dimension of an object; distance measured
along a line or curve

Literal mass A numerical measure of the inertia of an object; the
quantity of matter which a body contains, irrespective of its
bulk or volume

Literal planeAngle The amount of rotation needed to bring one line or plane From ISO 19103 “angle”

into coincidence with another, generally measured in
radians or degrees

Literal power Rate of doing work or transferring energy; magnification S-32 refers “power” to “magnifying power: the ratio of the apparent
length of a linear dimension as seen through an optical instrument to that
seen by the unaided eye”. The unit of measure and attribute definition
must make it clear which sense is intended

Literal pressure Force per unit area

Literal salinity A measure of the quantity of dissolved salts IHO S-32 (abbrev.)

Literal speed Rte of change of position with time Usually calculated using the simple formula, the change in position
during a given time interval. Speed is a scalar physical quantity, having
magnitude but not direction. Contrast to “velocity” which is a vector
quantity having both magnitude and direction. (Adapted from ISO 19103
“velocity”)

Literal temperature The intensity or degree of heat IHO S-32

Part 2a — Concept and Data Dictionary Register
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Role Name Name Description Remarks

Literal volume The measure of the physical space of any 3-D geometric From ISO 19103
object

Literal weight The force experienced by an object due to gravity

Literal otherQuantity A quantity different from the other literals of this
enumeration

2a-4.2.9 S100_CD_AttributeValueType

Role Name Name Description Remarks

Enumeration S100_CD_AttributeValueType | Value types of simple attributes

Literal boolean True or False

Literal enumeration List of predetermined values that can be expanded and
contracted

Literal integer Numeric value with defined range, units and format

Literal real Floating point number

Literal text A sequence of characters

Literal date Character encoding shall follow the format for date as
specified by 1ISO 8601

Literal time Character encoding shall follow the format for time as
specified by 1ISO 8601

Literal dateTime Character encoding shall follow the format for date and
time as specified by ISO 8601

Literal URI Character encoding shall follow the format for URI as
specified by RFC 3986

Literal URL Character encoding shall follow the format for URL as
specified by RFC 3986

Literal URN Character encoding shall follow the format for URN as
defined by RFC 2141

Literal S100_CodelList Open enumeration or identifier of entry in a vocabulary
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Literal

S100_TruncatedDate

Truncated format for date

2a-4.2.10 S100_CD_AttributeConstraints

Role Name Name Description Mult Type Remarks
Class S100_CD_AttributeConstraints Constraints of a simple attribute - -
Attribute stringLength Shall be represented as a positive integer (that is, 0..1 Positivelnteger
greater than zero) that specifies the maximum
number of characters that may be assigned to the
text attribute type. If not specified, then the text
length shall be unconstrained
Attribute textPattern A character string that specifies a scheme of one or 0..1 CharacterString
more constraints on the structure of the text values
that may be assigned to the attribute. This shall be
achieved by using a regular expression. W3C XML
Schema Part 2: Datasets Second Edition, Appendix
F (Regular Expressions) shall be used to define text
patterns in this standard
Attribute range Specifies the range of allowed numeric values 0..1 S100_NumericRange
Attribute precision Specifies the precision of a real number 0..1 NonNegativelnteger
2a-4.2.11 $100_CD_ComplexAttribute
Role Name Name Description Mult | Type Remarks
Class S100_CD_ComplexAttribute A complex attribute type in a Data Dictionary - - Derived from S100_CD_Attribute
Association subAttribute References the sub attribute 1.% S100_CD_Attribute Characteristics defined by
S100_CD_AttributeUsage

Part 2a — Concept and Data Dictionary Register
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This class specifies the characteristics of the association between a complex attribute type and its sub attributes.
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Role Name Name Description Mult Type Remarks

Class S100_CD_AttributeUsage Characteristics of the association between a - -
complex attribute and its sub attributes

Attribute multiplicity Number of occurrences of the sub attribute 1 S100_Multiplicity

Attribute sequential Boolean value that indicates if the sub attributes of 1 Boolean It is only applicable if a sub
a complex attribute are in a particular order attribute has multiplicity > 1

2a-4.2.13 S100_CD_EnumeratedValue

This class is derived from S100_RE_Registerltem via intermediate super-classes and describes the characteristics of an enumerated value type.

Role Name Name Description Mult Type Remarks
Class S100_CD_EnumeratedValue Characteristics of an enumerated value type in a - -
Data Dictionary
Attribute numericCode A positive integer designating the unique value in 1 Positivelnteger
the domain
Association associatedAttribute Specifies the attribute type item for which this is a 1 S100_CD_SimpleAttribute Applies only where class
domain value S100_CD_SimpleAttribute
attribute valueType =
enumeration or S100_CodeList
Association conceptReference References S100_Concept as the base class 1 S100_Concept
2a-4.2.14 $S100_CD_Information
Role Name Name Description Mult | Type Remarks
Class S100_CD_Information Characteristics of an information type in a Data - -
Dictionary
Association distinction Similar information types that this is distinct from 0.* S100_CD_Information
Association conceptReference References S100_Concept as the base class 1 S100_Concept
12 Part 2a — Concept and Data Dictionary Register
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NOTE The attribute camelCase is mandatory for this class.
2a-4.2.15 S100_Concept

The class S100_Concept identifies the required information for the Concept Register. Further details can be found in clause 2a-3.3.
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Role Name

Name

Description

Mult

Type

Remarks

Class

S100_Concept

A definition of object, information or phenomena of
nature

Part 2a — Concept and Data Dictionary Register
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Appendix 2a — A
Example of a complex attribute
(informative)

NOTE: The following example does not reflect the modelling of lights in any S-100 based
Product Specification.

A light may have several sectors. All of them share the same light characteristic and sequence.
Other common attributes are the height and the name.

All attributes describing one sector in a complex attribute are structured “Light sector”.
A complex attribute for the “Rhythm of light” is also defined.

The simple attributes used in “lightSector” are:
e sectorLimit1 (type Real)
e sectorLimit2 (type Real)
e colour (type Enumeration)
¢ valueOfNominalRange (type Real)

Therefore the complex attribute is:

Characteristic Value

name Light sector

definition A sector is the part of a circle between two straight lines drawn from the centre to
the circumference. (Advanced Learner’s Dictionary, 2nd Edition).

remarks n/a

camelCase lightSector

alias LITSEC

Sub Attributes Attribute Binding

camelCase Identifier multiplicity sequential

sectorLimit1 1 n/a

sectorLimit2 1 n/a

colour 1 n/a

valueOfNominalRange 0..1 n/a

Note: The multiplicity and sequence are carried in the attribute between the complex and sub-
attribute.

The “Rhythm of light” consists of:
e lightCharacteristic
e signalPeriod
e signalGroup

Characteristic Value

name Rhythm of light

definition

remarks n/a

camelCase rhythmOfLight

alias RHYLGT

Sub Attributes Attribute Binding

camelCase ldentifer multiplicity sequential
lightCharacteristic 1 n/a
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signalPeriod

0.1

n/a

signalGroup

0.1

n/a

A second way of describing the rhythm of light is the “signal sequence” as it is done with the S-
57 SIGSEQ attribute. A signal sequence consists of intervals where the signal is either on or

off (here light or eclipse)

Characteristic

Value

name Signal sequence interval

definition tbd.

remarks n/a

camelCase signalSequencelnterval

alias SGSQIN

Sub Attributes Attribute Binding

camelCase Identifer multiplicity sequential
signalStatus 1 n/a
duration 1 n/a

A Signal sequence is then just an ordered list of those intervals.

Characteristic

Value

name Signal sequence

definition The sequence of times occupied by intervals of light and eclipse for all “light
characteristics”. (Adapted from S-57 Edition 3.1, Appendix A — Chapter 2, Page 2.191,
November 2000).

remarks n/a

camelCase signalSequence

alias SIGSEQ

Sub Attribute Attribute Binding

camelCase ldentifier multiplicity sequential

signalSequencelnterval 1.* True

A light object would now consist of:

Light:

e rhythmOfLight [1..*]

lightSector [1..*]
signalSequence [0..1]
objectNamel[0..1]
height[0..1]

This definition would be included in the Feature Catalogue, although the definition of the
attributes are derived from the Concept Register.

16
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2b-1 Scope

The IHO Geospatial Information (Gl) Registry contains a number of Registers, one of which will
be for portrayal. The Portrayal Register registers the components used to build Portrayal
Catalogues. When provided with a Feature Catalogue and compliant data, a Portrayal
Catalogue built from registered components transforms features and attributes into a portrayal.

The portrayal of data is independent of the data but closely related to the data. That is, the
attributes within the data set drive the portrayal process, but there may be many different
portrayals for the same data.

The use of a Register to store portrayal components improves the IHO’s ability to manage and
extend the portrayal of products based on S-100. This Register supports wider use of
registered items by making them publicly available and increasing their visibility to Portrayal
Catalogue developers. This Part describes the content of the Portrayal Register.

2b-1.1 Conformance

This profile conforms to conformance class 2 of ISO 19106:2004.

2b-2 Normative references

The following referenced documents are required for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including amendments) applies.

ISO 19135:2005, Geographic Information — Procedures for registration of items of geographic
information

ISO 19126:2009, Geographic Information — Feature concept dictionaries and registers
ISO 19117:2012, Geographic Information — Portrayal
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2b-3 General concepts
2b-3.1 Register

As described in Part 2, a Register is simply a managed list. It is easier to maintain than a fixed
document, because new items can be added as needed to the Register, and existing items in
the Register can be clarified, superseded or retired. Each Register item has one or more dates
associated with it that indicate when changes in its status occurred. This means that a Product
Specification, defined at a given date, may reference an item in the Register at that specific
point in time.

2b-3.2 Portrayal Register

The Portrayal Register specifies the independent sets of components used to build Portrayal
Catalogues such as colours, symbols, and fonts. The Register also specifies supporting items
such as context parameters, viewing groups, display planes and the components used within
an optional Alerts Catalogue.

The Portrayal Register may be subdivided into different Domains; and may be used to develop
a Portrayal Catalogue. Unlike a Portrayal Catalogue, the Portrayal Register does not define
the portrayal rules or bind the portrayal or alerts/indications to a feature.

Such Registers of portrayal information may serve as sources of reference for similar Registers
established by other geographic information communities as part of a system of cross-
referencing.

2b-3.3 Portrayal catalogue

The Portrayal Catalogue contains portrayal rules that map the features to symbology; and
optionally to alerts/indications. It also contains symbol definitions, colour definitions, portrayal
parameters and portrayal management concepts. Portrayal Catalogues are described in detail
in S-100 Part 9.

2b-4 IHO Portrayal Register
2b-4.1 Types of registered items

The following are types of items that may be registered:
1) Pixmap
2) Colour Value
3) Colour Token
4) Colour Palette
5) Symbol
6) Line Style
7) AreafFill
8) Font
9) Viewing Group
10) Viewing Group Layer
11) Display Mode
12) Display Plane

13) Context Parameter
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14) Symbol Schema

15) Line Style Schema
16) Area Fill Schema

17) Pixmap Schema

18) Colour Profile Schema
19) Drawing Priority

20) Alert

21) Alert Message

22) Alert Highlight

2b-4.2 Data model of a Portrayal Register

2b-4.21 UML Model

Xxxx 2022

Figures 2b-1 and 2b-2 show the register management and information models respectively of

the hydrographic Portrayal Register:
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Figure 2b-1 — Portrayal Register management model
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Figure 2b-2 — Portrayal Register information model
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2b-4.2.2 S100_PR_Register

This class S100_PR_Register is a specialization of the class S100_RE_Register. It is extended with an ‘owner’ and ‘domain’. An organization may have a
dedicated Register and a Register is intended for a specific Domain.

Xxxx 2022

Role Name Name Description Mult Data Type Remarks
Class S100_PR_Register Portrayal Register extension to - S100_RE_Register Inherits all characteristics of
S100_RE_Register S100_RE_Registerltem and
extended with domain and
owner
Association owner The organization responsible for managing 1 S100_PR_RegisterOrganization
the contents of the Register
Association domain The domain for which the Register is 1 S100_PR_RegisterDomain
primarily intended
2b-4.2.3 S100_PR_RegisterDomain
This class indicates the Domain for which a Register is intended.
Role Name Name Description Mult | Data Type Remarks
Class S100_PR_RegisterDomain Definition of a Domain - -
Attribute name Name of Domain 1 CharacterString
Attribute description Description of Domain 1 CharacterString
2b-4.2.4 S100_PR_User
This class represents a user of the Register.
Role Name Name Description Mult Data Type Remarks
Class S100_PR_RegisterUser Identification of a Register user - -
Attribute firstName First name of user 1 CharacterString
Attribute lastName Last name of user 1 CharacterString
Attribute creationDate Date user was entered 1 Date
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Attribute

email

Email of user

CharacterString

Association

organization

Reference to organization

S100_PR_RegisterOrganization

2b-4.2.5 $S100_PR_RegisterManager

This class identifies a Register Manager along with current status and time period.

Role Name Name Description Mult Data Type Remarks
Class S100_PR_RegisterManager Indicates the manager of a Register - -
Attribute startDate The start date of the manager 1 Date
Attribute endDate The date on which the manager duties end 0.1 Date
Attribute active Flag if manager is currently active 1 Boolean
Association register The Register that the manager manages 1 S100_PR_Register
Association user The user that is the manager 1 S100_PR_User
2b-4.2.6 S100_PR_RegisterOrganization
This class represents a Register Organization.
Role Name Name Description Mult Data Type Remarks
Class S100_PR_RegisterOrganization Definition of a Register Organization - -
Attribute shortName Abbreviated or simple form name 1 CharacterString
Attribute fullName Full name of organization 1 CharacterString
2b-4.2.7 $S100_PR_RegisterPermissions
A class used to assign permissions to a Register user.
Role Name Name Description Mult Data Type Remarks
Class S100_PR_RegisterPermissions Register user permissions - -
Attribute read Permission to read Register entries 1 Boolean
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Attribute write Permission to write Register entries 1 Boolean

Attribute controlBody User is Control Body 1 Boolean Part 2 Management of Registers
Association register The Register that the manager manages 1 S100_PR_Register

Association user The user that is the manager 1 S100_PR_User

2b-4.2.8 $S100_PR_ Managementinfo

This class is a portrayal extension of the S100_RE_Managementinfo class with a reference to an Organization object and possible attachments.

Role Name Name Description Mult Data Type Remarks
Class S100_PR_Managementinfo Extension of S100_RE_Managementinfo - S100_RE_Managementinfo

Association organization Organization submitting Register entries 1 S100_PR_RegisterOrganization

Association attachment Attached file or files 0..x S100_PR_Attachment

2b-4.2.9 S100_PR_ Attachment

This class handles attachments.

Role Name Name Description Mult | Data Type Remarks
Class S100_PR_ Attachment Holds an attached file - -

Attribute name Name of attachment 1 CharacterString

Attribute type Type of attachment 1 S100_PR_FileType

Attribute file The attachment 1 Blob

2b-4.2.10 S100_PR_ Registerltem
The class S100_PR_Registerltem is a specialization of the class S100_RE_Registerltem which carries a valid XML identifier to be used in a Portrayal Catalogue.

Role Name Name Description Mult Data Type Remarks
Class S100_PR_Registerltem Extension of S100_RE_Registerltem - S100_RE_Registerltem
Attribute xmliD Valid XML identifier string 1 CharacterString
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Attribute

description

Description in a national language

S100_PR_NationalLanguageString

Provides
S100_RE_Registerltem
definition attribute in alternate
languages, supporting
population of Portrayal
Catalogue language-
independent descriptions

2b-4.2.11 S100_PR_ Visualltem

An abstract specialization of S100_PR_Registerltem to represent ‘symbol’, ‘lineStyle’, ‘areaFill’ or ‘pixmap’. The visual items each have an XML identifier string

and XML document defining the item details as well as a preview image and an engineering image with dimensions.

Role Name Name Description Mult Data Type Remarks
Class S100_PR_Visualltem Abstract class representing a graphic element such - S100_PR_ Registerltem
as a symbol or linestyle

Attribute itemDetail The XML file of the item 0.1 Blob

Attribute previewlmage A preview image of the item 0..1 Blob

Attribute engineeringlmage The engineering image with measurements 0.1 Blob

Attribute previewType The file type of the preview image 0.1 S100_PR_ImageType Required if previewlmage is
populated

Attribute engineeringlmageType The file type of the engineering image 0.1 S100_PR_ImageType Required if engineeringlmage is
populated

Association itemSchema The XML schema to validate the item 1 S100_PR_ItemSchema

Association colourToken The colour tokens used by the visual item 0..* S100_PR_ColourToken Needed to identify dependencies
when assembling a Portrayal
Catalogue

2b-4.2.12 S100_PR_ Symbol

The class S100_PR_Symbol is a specialization of the class S100_PR_Visualltem used to register a symbol according to Part 9 Portrayal.

Role Name

Name

Description

Mult

Data Type

Remarks

Class

$100_PR_Symbol

Symbol visual item

S100_PR_Visualltem
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2b-4.2.13 S100_PR_ LineStyle
The class S100_PR_LineStyle is a specialization of the class S100_PR_Visualltem used to register a linestyle according to Part 9 Portrayal.

Xxxx 2022

Role Name Name Description Mult Data Type Remarks
Class S100_PR_LineStyle Line style visual item - S100_PR_Visualltem
Association symbol Symbols used by the line style 0..* S100_PR_ Symbol Used to identify dependencies

2b-4.2.14 S100_PR_ AreaFill
The class S100_PR_AreaFill is a specialization of the class S100_PR_Visualltem used to register an area fill according to Part 9 Portrayal.

Role Name Name Description Mult Data Type Remarks
Class S100_PR_AreafFill Area fill visual item - S100_PR_Visualltem
Association symbol Symbols used by the area fill 0..* S100_PR_ Symbol Used to identify dependencies

2b-4.2.15 S100_PR_ Pixmap
The class S100_PR_Pixmap is a specialization of the class S100_PR_Visualltem used to register a pixmap according to Part 9 Portrayal.

Role Name

Name

Description

Mult

Data Type

Remarks

Class

S100_PR_Pixmap

Pixmap visual item

S100_PR_Visualltem

2b-4.2.16 S100_PR_ ltemSchema

The class S100_PR_ItemSchema is a specialization of the class S100_PR_Registerltem used to register a portrayal item schema according to Part 9 Portrayal.

Role Name Name Description Mult Data Type Remarks
Class S100_PR_ItemSchema Schema of an XML portrayal item - S100_PR_Registerltem
Attribute xmlSchema The XML schema stored as a Blob 1 Blob Schema from Part 9 Portrayal
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2b-4.2.16.1 S100_PR_ SymbolSchema

The class is a specialization of S100_PR_ItemSchema and is used to register the Part 9 Portrayal symbol schema.

Xxxx 2022

Role Name Name Description Mult Data Type Remarks
Class S100_PR_SymbolSchema Symbol schema - S100_PR_ltemSchema

2b-4.2.16.2 S100_PR_ LineStyleSchema

The class is a specialization of S100_PR_ItemSchema and is used to register the Part 9 Portrayal line style schema.
Role Name Name Description Mult Data Type Remarks
Class S100_PR_LineStyleSchema Line style schema - S100_PR_ItemSchema

2b-4.2.16.3 S100_PR_ AreaFillSchema

The class is a specialization of S100_PR_ItemSchema and is used to register the Part 9 Portrayal area fill schema.
Role Name Name Description Mult Data Type Remarks
Class S100_PR_AreaFillSchema Area fill schema - S100_PR_IltemSchema

2b-4.2.16.4 S100_PR_ PixmapSchema

The class is a specialization of S100_PR_ltemSchema and is used to register the Part 9 Portrayal pixmap schema.
Role Name Name Description Mult Data Type Remarks
Class S100_PR_PixmapSchema Pixmap schema - S100_PR_ItemSchema

2b-4.2.16.5 $S100_PR_ ColourProfileSchema

The class is a specialization of S100_PR_IltemSchema and is used to register the Part 9 colour profile schema.
Role Name Name Description Mult Data Type Remarks
Class S100_PR_ColourProfileSchema Colour profile schema - S100_PR_ItemSchema
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2b-4.2.17 S100_PR_ColourToken

The class S100_PR_ColourToken is a specialization of the class S100_PR_Registerltem. A color token defines a single reference for multiple color values,
each of which is associated with a single colour palette.

Role Name Name Description Mult Data Type Remarks

Class S100_PR_ColourToken Definition of a colour token - S100_PR_Registerltem

Attribute token Identifier of the colour value(s) 1 CharacterString

Association value The colour(s) associated with this token 1.* S100_PR_Paletteltem Used to identify dependencies
Multiplicity if intended for use by
ECDIS is 3..*

2b-4.2.18 S100_PR_ColourPalette
The class S100_PR_ColourPalette is a specialization of the class S100_PR_Registerltem.

Role Name Name Description Mult Data Type Remarks

Class S100_PR_ColourPalette Definition of a colour palette - S100_PR_Registerltem

2b-4.2.19 S100_PR_Paletteltem
The class S100_PR_Paletteltem is a specialization of the class S100_PR_Registerltem. It provides a colour value for colour tokens within a colour palette.

Role Name Name Description Mult | Data Type Remarks

Class S100_PR_Paletteltem Definition of a colour palette entry - S100_PR_Registerltem

Attribute transparency Transparency 0.1 Real Range is [0, 1], default is O (opaque)
Attribute colour The colour value 1 S100_PR_ColourValue

Association palette The palette(s) associated with this item 1.* S100_PR_ColourPalette Used to identify dependencies
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2b-4.2.20 S100_PR_DisplayMode

This is a specialization of the class S100_PR_Registerltem used to register a Display Mode according to Part 9 Portrayal.

Xxxx 2022

Role Name

Name

Description

Mult

Data Type

Remarks

Class

S100_PR_DisplayMode

Used to register a Display Mode

S100_PR_Registerltem

See Part 9 Portrayal

2b-4.2.21 S100_PR_ViewingGroupLayer

This is a specialization of the class S100_PR_Registerltem used to register a Viewing Group Layer according to Part 9 Portrayal.

Role Name Name Description Mult Data Type Remarks
Class S100_PR_ViewingGroupLayer Used to register a Viewing Group Layer - S100_PR_Registerltem See Part 9 Portrayal
Association displayMode A display mode which may include this layer 0..* S100_PR_DisplayMode Used to identify dependencies

2b-4.2.22 S100_PR_ViewingGroup

This is a specialization of the class S100_PR_Registerltem used to register a Viewing Group according to Part 9 Portrayal.

Role Name Name Description Mult Data Type Remarks
Class S100_PR_ViewingGroup Used to register a Viewing Group - S100_PR_Registerltem See Part 9 Portrayal
Attribute foundationMode Indicates the viewing group should always be 0.1 Boolean Default is false
on.
Association viewingGroupLayer A viewing group layer which may include this 0..* S100_PR_ViewingGrouplLayer Used to identify dependencies
viewing group
2b-4.2.23 S100_PR_DisplayPlane
This is a specialization of the class S100_PR_Registerltem.
Role Name Name Description Mult Data Type Remarks
Class S100_PR_DisplayPlane The specific content for a display plane definition as - S100_PR_Registerltem See Part 9 Portrayal
a register item of type ‘displayPlane’
Attribute order Used to sort the drawing order of display planes 1 Integer

12
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2b-4.2.24 S100_PR_Font

This is a specialization of S100_PR_Registerltem. Used to register a font file for use in a Portrayal Catalogue.

Xxxx 2022

Role Name Name Description Mult Data Type Remarks
Class S100_PR_Font The specific content for a font file definition as a - S100_PR_Registerltem See Part 9 Portrayal
register item of type ‘font’
Attribute fontFile A font file for inclusion in a portrayal catalogue 1 Blob
Attribute fontType The type of font file 1 S100_PR_FontType Initially restricted to True Type Font
2b-4.2.25 S100_PR_DrawingPriority
S100_PR_DrawingPriority is a specialization of S100_PR_Registerltem.
Role Name Name Description Mult Data Type Remarks
Class S100_PR_DrawingPriority Used to register drawing priorities to be used in a - S100_PR_ Registerltem See Part 9 Portrayal
Portrayal Catalogue
Attribute priority Used to sort drawing instructions within a display 1 Integer
plane
2b-4.2.26 S100_PR_ContextParameter
S100_PR_ContextParameter is a specialization of S100_PR_Registerltem.
Role Name Name Description Mult. Data Type Remarks
Class S100_PR_ContextParamet | The specific content for a context parameter as a - S100_PR_ Registerltem See Part 9 Portrayal
er register item of type ‘contextParameter’
Attribute parameterType Data type of context parameter 1 S100_PR_ParameterType
Attribute defaultValue Default or initial value 0..1 CharacterString

Part 2b — Portrayal Register
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2b-4.2.27 S100_PR_ColourValue

Identifies a colour value in one or more colour spaces.

Xxxx 2022

Role Name Name Description Mult. | Data Type Remarks
Class S100_PR_ColourValue Describes a colour value in one or more colour - - At least one colour value must be
spaces present
Attribute sRGB The colour value in the sRGB colour space 0.1 S100_PR_SRGBValue
Attribute cie The colour value in the CIE colour space 0.1 S100_PR_CIEValue
2b-4.2.28 S100_PR_SRGBValue
Identifies a colour value in the sRGB colour space.
Role Name Name Description Mult. Data Type Remarks
Class S100_PR_SRGBValue A colour value in the sRGB colour space - -
Attribute red Amount of red 1 Integer Range is [0,255]
Attribute green Amount of green 1 Integer Range is [0,255]
Attribute blue Amount of blue 1 Integer Range is [0,255]
2b-4.2.29 S100_PR_CIEValue
Identifies a colour value in the CIE colour space.
Role Name Name Description Mult. Data Type Remarks
Class S100_PR_CIEValue A colour value in the CIE colour space - -
Attribute X x component of the chromaticity 1 Real Range [0,1]
Attribute y y component of the chromaticity 1 Real Range [0,1]
Attribute Luminance in cd/m2 1 Real

14
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2b-4.2.30 S100_PR_Alert
S100_PR_Alert is a specialization of S100_PR_Registerltem. An alert is associated with features by Portrayal Catalogue rules.
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Role Name Name Description Mult. | Data Type Remarks

Class S100_PR_Alert Provides a priority, message, and the viewing - S100_PR_Registerltem One of routeMonitor or routePlan
groups associated with a graphical highlight. must be present

Attribute routeMonitor Describes the attributes of the alert during route 0.* S100_PR_Alertinfo
monitoring

Attribute routePlan Describes the attributes of the alert during route 0..* S100_PR_Alertinfo
planning

2b-4.2.31 S100_PR_Alertinfo

Role Name Name Description Muit. Data Type Remarks

Class S100_PR_Alertinfo The attributes of an alert - -

Attribute priority The priority of the alert 1.* S100_PR_AlertPriority Multiplicity supports user selection of

priority
Association msg A message to display while the alert is active 1 S100_PR_AlertMessage
Association highlight Supports toggling display of the graphical highlight 0.1 S100_PR_AlertHighlight
2b-4.2.32 S100_PR_AlertPriority

Role Name Name Description Mult. Data Type Remarks

Class S100_PR_AlertPriority The priority of an alert - -

Attribute priority The priority value 1 S100_PR_AlertPriorityType

Attribute default Indicates this priority is the default 0..1 Boolean Default is false

Attribute optional Indicates exposing this priority to the user is optional 0.1 Boolean Default is false

Part 2b — Portrayal Register
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2b-4.2.33 S100_PR_AlertMessage

S100_PR_AlertMessage is a specialization of S100_PR_Registerltem. Messages are displayed while any associated alert is active.

Role Name Name Description Mult. | Data Type Remarks

Class S100_PR_AlertMessage A message associated with one or more alerts - S100_PR_Registerltem

Attribute text Message in one or more languages 1.* S100_PR_NationalLanguageStr | Message in English must be provided
ing

Association icon A symbol to display with or instead of the text. 0..1 S100_PR_Symbol

2b-4.2.34 S100_PR_AlertHighlight

S100_PR_AlertHighlight is a specialization of S100_PR_Registerltem. Highlights associate viewing groups with alert information, which allows users to disable
graphical highlighting of one or more active S100_PR_Alerts.

Role Name Name Description Muit. Data Type Remarks

Class S100_PR_AlertHighlight Associates viewing groups with alerts to support - S100_PR_Registerltem
user toggling of highlights

Attribute optional Indicates whether allowing the highlight to be turned 0.1 Boolean Default is false
off is optional

Association viewingGroup The viewing group(s) associated with an alert 1.* S100_PR_ViewingGroup Multiple viewing groups are present
highlight (Portrayal Catalogue rules generate the to allow highlighting of alerts
drawing instructions which implement the highlight) triggered by specific feature types to

be disabled independently

For example, ProhibitedAreaHighlight
supports disabling highlighting of
Seaplane Landing Areas while other
prohibited areas continue to be
highlighted

When multiple viewing groups are
provided, consideration should be
given to providing a viewing group
layer to toggle all the viewing groups
at once

Association msg A message to display while any of the viewing 0.1 S100_PR_AlertMessage
groups are disabled
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2b-4.2.35 S100_PR_NationalLanguageString
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Role Name Name Description Mult. | Data Type Remarks
Class S100_PR_NationalLangua | Text specific to a national language - -
geString
Attribute text A string in a national language 1 CharacterString
Attribute language ISO 639-2/T 3-letter language code 0..1 CharacterString Default is “eng®

2b-4.2.36 S100_PR_FileType

Role Name Name Description Code Remarks
Enumeration S100_PR_FileType The type and format of a file. -
Value docx Office Open XML Document - Zip and XML-based file format for
documents. Not to be confused with
OpenOffice format or generic XML
Value zip Zip archive format -
Value xlsx Office Open XML Workbook - Zip and XML-based file format for
spreadsheets. Not to be confused with
OpenOffice format or generic XML
2b-4.2.37 S100_PR_FontType
Role Name Name Description Code Remarks
Enumeration S100_PR_FontType A font specification -
Value ttf TrueType font -
2b-4.2.38 S100_PR_ImageType
Role Name Name Description Code Remarks

Enumeration S100_PR_ImageType

An image specification

Value jpg

JPEG 2000 image coding system

Part 2b — Portrayal Register
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Value

png

Portable Network Graphics format

Value

tif

Tagged Image File Format

2b-4.2.39 S100_PR_AlertPriorityTyp

e

Role Name

Name

Description

Code

Remarks

Enumeration

S100_PR_AlertPriorityType

Defines the possible priorities for an alert.

Value

alarm

Indicates conditions requiring immediate attention and action by the bridge
team

From MSC.252(83) 19.1.2

Value

warning

Indicates changed conditions and should be presented for precautionary
reasons which are not immediately hazardous but which may become so, if no
action is taken

From MSC.252(83) 19.1.3

Value

caution

Indicates a condition which does not warrant an alarm or warning condition, but
still requires attention and out of the ordinary consideration of the situation or of
given information

From MSC.252(83) 19.1.4

Value

indication

Display of regular information and conditions

From MSC.252(83) appendix 1

2b-4.2.40 S100_PR_ParameterType

The definition and members of enumeration S100_PR_ParameterType are the same as ParameterType in Part 9, clause 9-13.3.30.
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31 Scope

This Part introduces a General Feature Model (GFM) which is a conceptual model of features,
their characteristics and associations. It also describes the rules for developing an Application
Schema which is a basic part of any S-100 based Product Specification.

The scope of this Part includes:
1) Conceptual modelling of features and their properties from a reality;
2) Conceptual modelling of information types and their attributes;
3) Definition of Application Schema;
4) Rules for Application Schema;
The following is outside scope:

1) Representation of feature types and their properties and information types and their
properties in a Catalogue;

2) Representation of metadata;

3) Rules for mapping one Application Schema to another;

4) Implementation of the Application Schema in a computer environment;
5) Computer system and Application Schema software design;

6) Programming.

Computer systems, software design and programming are not addressed in this document.

3-2 Conformance

This profile conforms to conformance class 2 of ISO 19106:2004. The following is a brief
description of the specializations and generalizations where the S-100 General Feature Model
differs from ISO 19109.

1) A new S100_GF_NamedType is introduced.

2) Anew S100_GF_ObjectType is introduced as a specialisation of
S100_GF_NamedType.

3) Anew S100_GF_InformationType is introduced as a specialisation of
S100_GF_ObjectType, it is constrained to associations with
S100_GF_ThematicAttributeType.

4) S100_GF_FeatureType is a specialization of S100_GF_ObjectType.

5) S100_GF_AttributeType is a specialization of GF_AttributeType in that it is abstract in
S-100.

6) A new abstract S100_GF_SimpleAttributeType is introduced as a specialisation of
S100_GF_ThematicAttribute Type.

7) GF_Operation is not used.

8) GF_lInheritanceRelation is not used; feature inheritance is represented by the
association inheritance.

9) The association attributeOfAttribute is not used. The concept of the complex attribute
is used in S-100 to perform a similar function.

10) S100_GF_AssociationType does not use the generalization association between
GF_AssociationType and GF_FeatureType. Instead it is a specialisation of
S100_GF_NamedType.

11) S100_GF_AssociationType is associated with S100_GF_ThematicAttributeType by a
UML aggregation relationship. This means associations can have descriptive
characteristics.

Part 3- General Feature Model and Rules for Application Schema 1



S-100 Edition 5.0.0 Xxxx 2022

12) New metaclasses S100_GF_FeatureAssociationType and
S100_GF_InformationAssociationType are introduced as specialisations of
S100_GF_AssociationType.

13) The association role linkBetween of the GF_FeatureType/GF_AssociationType
relationship in ISO 19109 is realized as follows:

a) Role linkBetween of the S100_FeatureType/S100_GF_FeatureAssociationType
relationship;

b) Role linkBetween of the S100_InformationType /
S100_GF_InformationAssociationType relationship;

c) Role informationLink of the S100_ObjectType /
S100_InformationAssociationType relationship.

This means that associations that include only feature types have semantics and
multiplicity constraints that are different from associations that include at least one
information type.

14) GF_LocationAttributeType, GF_TemporalAttributeType, GF_MetaDataAttribute Type
and GF_QualityAttributeType are not used.

Further reference or explanation of the above changes can be found in the following text
where appropriate.

3-3 References

ISO 8601:2004, Data elements and interchange formats — Information interchange —
Representation of dates and times

ISO 19106:2003, Geographic information - Geographic Information — Profiles

ISO 19108:2002, Geographical Information — Temporal Schema (as corrected by Technical
Corrigendum 1 — 2006)

ISO 19107:2003, Geographic information - Spatial schema
ISO 19109:2005, Geographic information - Rules for application schema
ISO 19110:2005, Geographic information - Methodology for feature cataloguing

ISO 19115-1:2018, Geographic information — Metadata — Part 1 — Fundamentals (as updated
by Amendment 1, 2018)

ISO/CD 19115-2, Geographic information - Metadata - Part 2 — Extensions for imagery and
gridded data
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34 Context
3-4.1 Objects

The data content of a geographic application is defined in accordance with a view of real
world features and in the context of the requirements of a particular application. The content
is structured in terms of objects. This document considers two types of object:

1) Features — features are defined together with their properties.

2) Information Types — information types are used to share information among features
and other information types. Information types have only thematic attribute properties.

The GFM provides a conceptual model for these objects. The definitions for object types are
held in a Feature Catalogue. The GFM also acts as a conceptual model for the Feature
Catalogue.

3-4.2 Derivation of the General Feature Model

A conceptual model of types that shall be used in S-100 products is presented in this
document. It is known as the GFM and is derived from the ISO 19109 General Feature Model
by realization of its classes (Figure 3-1).

3-5 Principles for defining features and information types
3-5.1 Identifiable objects

3-5.1.1 Features

A feature is an abstract representation of real world phenomenon. Features have two aspects
— feature type and feature instance. A feature type is a class and is defined in a Feature
Catalogue. A feature instance is a single occurrence of the feature type and represented as
an object in a data set.

3-5.1.2 Information types

An information type is a class of object which is defined in a Feature Catalogue. An instance
of an information type is an identifiable unit of information in a data set. Information types
have only thematic attribute properties. An instance of an information type may be associated
with one or more feature instances or other instances of information type.

EXAMPLE A chart note may be modelled as an information type

3-5.2 The General Feature Model

3-5.2.1 Introduction

This sub-clause identifies and describes the concepts used to define features and information
types and their relationships. These concepts are expressed in a conceptual model called the
GFM.
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Figure 3-1 — The General Feature Model
3-5.2.2 The purpose of the GFM

The GFM is a basis for the classification of features and information types and their
properties. The GFM also acts as the basis for the structure of Feature Catalogues.

3-5.2.3 The main structure of the GFM

Figure 3-1 shows a UML model of the S-100 GFM.
The following clauses define the elements of the GFM.
3-5.24 $100_GF_NamedType

The class S100_GF_NamedType is not realized from ISO 19109 but is introduced specifically
for the S-100 GFM. It is an abstract super-class of the classes S100_GF_ObjectType and
S100_GF_AssociationType. The intention in introducing this class is to show the commonality
between object types and association types within S-100. Both types are core identifiable
objects of S-100 data Schemas.
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Table 3-1— $100_GF_NamedType
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Role sl
Name Name Description Mulit. Type
Class S100_GF_NamedType | Abstract base class for object types and - -
association types within the GFM
Attribute typeName Name of the named type. The name shall 1 CharacterString
be unique within a namespace
Attribute definition Definition that describes the named type 1 CharacterString
Attribute isAbstract If true, the named type acts as an abstract 1 Boolean
supertype. It is not possible to create an
instance of an abstract type
Role constrainedBy The role specifies that a constraint is made 0..x S100_GF_Constraint
on the named type
3-5.2.5  S100_GF_ObjectType

The class S100_GF_ObijectType is not realized from ISO 19109 but is introduced specifically
for the S-100 GFM. It is an abstract super-class of the classes S100_GF_FeatureType and
S100_GF_InformationType. The intention in introducing this class is to show the commonality
between feature types and information types in particular the ability of these classes to be
linked to information types by means of an information association.

Table 3-2— S100_GF_ObjectType

Role et
Name Name Description Mulit. Type
Class S100_GF_ObjectType | Abstract base class for object types within - -
the GFM
Role informationLink Link to an information association that 0..* S100_GF_Information
describes the relationship to an instance AssociationType
of an information type
3-5.2.6 S$100_GF_FeatureType

The class S100_GF_FeatureType is a realization of the ISO 19109 class GF_FeatureType. It
differs from the I1SO class in the following ways:

It is a sub-type of the class S100_GF_NamedType;

It does not realize the Generalization and Specialization associations with the class
GF_InheritanceRelation. Instead, the class has an association with itself with the
roles subType and superType. GF_InheritanceRelation is not realized in the S-100

GFM;

The multiplicity of the superType is 0..1 to represent the concept that a feature may
have a maximum of one superType. This is in order to prevent multiple-inheritance in

S-100;

The multiplicity of the role carrierOfCharacteristics with S100_GF_PropertyType (the
S-100 realization of GF_PropertyType) is changed from 0..* to 1..*. An S-100 feature

must have properties.

Part 3- General Feature Model and Rules for Application Schema




S-100 Edition 5.0.0 Xxxx 2022

Table 3-3— S$100_GF_FeatureType

Role

Name Name Description Mult. Type

Class S100_GF_FeatureType | A type for an abstract representation of a - -
real world phenomenon

Role superType The more generic feature type from which 0..1 S100_GF_Feature
this feature type is derived Type

Role subType The more specific feature types which are 0..* S100_GF_Feature
derived from this feature type Type

Role linkBetween A link to a feature association that specify 0..* S100_GF_Feature
the relationship between one feature type AssociationType
and the same or another feature type

Role carrierOfCharacteristics | Attributes and roles that describe the 1.* S100_GF_Property
characteristics of a feature type Type

3-5.2.7 S$100_GF_PropertyType

The class S100_GF_PropertyType is a realization of the ISO 19109 class GF_PropertyType.
It differs from the ISO class in the following ways:

1) The multiplicity of the association with S100_GF_FeatureType is changed from 1 to
1..*. This change represents the way that features and properties are described in the
S-100 Feature Catalogue. Property type definitions can be used in one or more
feature type definitions;

2) The association type of the association with S100_GF_FeatureType is changed from
composition to aggregation as a result of the change in multiplicity described above.

Table 3-4 — S100_GF_PropertyType

Role

Name Name Description Mult. Type

Class S100_GF_PropertyType | Abstract base class for all properties of a - -
feature type. These are attributes and roles

Attribute | memberName Name of the attribute or role 1 CharacterString

Attribute | definition Description of the attribute or role of the 1 CharacterString
feature type

Role constrainedBy The role specifies that a constraint is made 0..* S100_GF_Constraint
on the property

3-5.2.8 S$100_GF_AttributeType

The class S100_GF_AttributeType is the S-100 realization of GF_AttributeType. It is largely
identical to the ISO 19109 class but differs in the following way:

1) The association attributeOfAttribute is not realized in the S-100 GFM. S-100
introduces, instead, the concept of complex attributes. Complex attributes are
described further in ISO 19109 subclause 7.4.
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Table 3-5— S$100_GF_AttributeType

Role e
Name Name Description Mult. Type
Class S100_GF_ Abstract base class for all attributes of feature - -
AttributeType types. In this model are two sub classes:
thematic attributes and spatial attributes
Attribute | valueType The data type of the attribute value 1 CharacterString
Attribute | domainOfValues Description of a set of values. For codelist types 1 CharacterString
this may be a URI identifying a dictionary or
“vocabulary”
Attribute | multiplicity The number of instances of the attribute that 1 S100_Multiplicity
may be associated with a single instance of a
feature type

3-5.29 S$100_GF_AssociationRole

The class S100_GF_AssociationRole is the S-100 realization of the ISO 19109 class
GF_AssociationRole.

Table 3-6 — S100_GF_AssociationRole

Role o
Name Name Description Mult. Type
Class S100_GF_ AssociationRole | A role used in an association - -
Attribute | multiplicity The number of objects that may be 1 S100_Multiplicity
associated within the association

3-5.2.10 GF_Operation

The class GF_Operation is not realized in the S-100 GFM because S-100 supports only the
data transfer model. Datasets cannot contain operations.

3-5.2.11 S100_GF_AssociationType

The class S100_GF_AssociationType is the S-100 realization of the 1SO 19109 class
GF_AssociationType. It differs from the ISO 19109 class in the following way:

1) The I1SO 19109 GFM models GF_AssociationType as a subtype of the class
GF_FeatureType. This is done for reasons which are set out in Note 1 of ISO 19109
clause 7.3.9. The S-100 model does not model the class as a subtype of
S100_GF_FeatureType. Within S-100 associations between feature types are not
considered abstractions of real world phenomena. The result of this approach to
modelling the GFM is that the only properties associations can have are thematic
attributes.

2) The multiplicity of roleName is 0..2 instead of 1..*. The lower bound of 0 means the
role is one of the default roles “source” or “target” and this is obvious from the
Application Schema’s semantics of the association type’s name and the names of the
participating feature or information classes. The upper bound expresses the
constraint that S-100 does not allow associations with more than two participating
classes.

Table 3-7— S100_GF_AssociationType

Role

Name Name Description Muit. Type

Class S100_GF_AssociationType | Abstract base class for - -
feature associations and
information associations

Role carrierOfCharacteristics The thematic attributes that 0..* S100_GF_ThematicAttribute Type
describes the association

Role roleName The roles that describes the 0.2 S100_GF_AssociationRole
ends of the association
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3-5.2.12 S100_GF_InformationType

S100_GF_InformationType is the class for information types within S-100. An information
type is an identifiable object that can be associated with features in order to carry information
particular to the associated features. An example of an information type might be a Chart
Note. Information types can also be associated with each other. This could be done where
there is further supplementary information that is relevant to the information type or where
there is a need to translate the information. For example a primary information object carrying
a Chart Note may contain text in English and an associated supplementary information object
may carry the same text in German.

The characteristics of information types shall be carried by thematic attribute types only.
Therefore, S100_GF_InformationType is associated with only
S100_GF_ThematicAttributeType rather than the more generic class
S100_GF_PropertyType. The associations to information types are modelled by means of the
type S100_InformationAssociationType.

Table 3-8 — S100_GF_InformationType

Role

Name Name Description Mult. Type

Class S100_GF_Information A type for an identifiable object - -
Type carrying supplementary information
for other objects

Role superType The more generic information type 0..1 S100_GF_ InformationType
from which this information type is
derived

Role subType The more specific information types 0.* S100_GF__ InformationType

which are derived from this
information type

Role linkBetween A link to an information association 0.* S100_GF_Information
that specifies the relationship AssociationType
between one object type and this
information type

Role carrierOfCharacteristics | Thematic attributes that describe the 1.%* S100_GF_Thematic
characteristics of an information AttributeType
type

Role roles Roles for associations to other 0..* S100_GF_AssociationRole

information type that supplying
supplementary information

3-5.2.13 S100_GF_FeatureAssociationType

The class S100_GF_FeatureAssociationType is not realized from ISO 19109 but is
introduced specifically for the S-100 GFM. The reason for this is that in S-100 two types of
associations are distinguished: feature associations and information associations. They are
both semantically different and different in the model. This class describes the feature
association. A feature association is the description of the relationship between two instances
of feature types. It can be characterized by thematic attributes and has normally two roles.
The roles describe the ends of the relationship since such relationship is usually not
symmetric.
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Table 3-9— S100_GF_FeatureAssociationType

Role sl
Name Name Description Mult. Type
Class S100_GF_Feature | A class for the description of a relationship - -
AssociationType between two feature types
Role superType The more generic feature association from 0.1 S100_GF_Feature
which this feature association is derived AssociationType
Role subType The more specific feature associations which 0..* S100_GF_Feature
are derived from this feature association AssociationType
Role includes The feature types which are included in this 1.% S100_GF_FeatureType
relationship

3-5.2.14 S100_GF_InformationAssociationType

The class S100_GF_InformationAssociationType is not realized from ISO 19109 but is
introduced specifically for the S-100 GFM. The reason for this is that in S-100 two types of
associations are distinguished: feature associations and information associations. They are
both semantically different and different in the model. This class describes the information
association. An information association is the description of the relationship between an
arbitrary object and an information type that supplies additional information for that object.
The relationship can be characterized by thematic attributes and a role.

Table 3-10— S100_GF_InformationAssociationType

Role o
Name Name Description Mult. Type
Class S100_GF_Information | A class for the description of a - -
AssociationType relationship between an object and an
information type
Role superType The more generic information 0.1 S100_GF_
association from which this InformationAssociationType
information association is derived
Role subType The more specific feature 0..* S100_GF_
associations which are derived from InformationAssociationType
this feature association
Role includes The information type that is included 1.* S100_GF_InformationType
in the relationship
Role informationClient The object types that act as client in 1.* S100_GF_ObjectType
the information association

3-5.2.15 $100_GF_Constraint

The class S100_GF_Constraint is a realization of the ISO 19109 class GF_Constraint with an
association to S100_GF_NamedType instead of the ISO 19109 association to
GF_Feature_Type.

Table 3-11— S100_GF_Constraint

Role A
Name Name Description Mult. Type
Class S100_GF_ Constraint | Class for constraints that may be associated with - -
named types or their properties
Attribute | description The constraint described in natural language 1 CharacterString
and/or in formal notation
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3-5.3  Attributes of feature types

3-5.3.1 Introduction

This clause describes in more detail the role of attributes of features and information types.
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+ definition: CharacterString

1
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scalelaximum: Positivelnteger [0..1]
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+ maskindicator: 5100_GF_MaskindicatorType

+ domainOf\Values: CharacterString

+ multiplicity: S100_Multiplicity geometry: GM_Object

maszkReference: 5100_GF_MaskReference [0..7]
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=
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5100_GF_URIAttributeType 5100_GF_TextAtributeType 5100_GF_EnumerationAttributeType ~
+ walueType = URI freadOnly} + wvalueType = CharacterString {readOnly]
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5100_GF_URLAttributeType 5100_GF_DateAttributeType 5100_GF_CodeListAttributeType
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5100_GF_RealAtftributeT 5100_Bool AttributeT:
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Figure 3-2 — Attributes
3-5.3.2 S$100_GF_ThematicAttributeType

The class S100_GF_ThematicAttributeType is a realization of the ISO 19109 class
GF_ThematicAttributeType. Thematic attribute types carry descriptive characteristics of
objects other than those specified in ISO 19109 clauses 7.4.3 — 7.4.7. This class differs from
the ISO 19109 class in the following ways:

1) GF_ThematicAttributeType is defined in ISO 19109 as a concrete class. The S-100
GFM realization is an abstract class with two concrete subclasses -
S100_GF_SimpleAttributeType and S100_GF_ComplexAttributeType.

2) Temporal information shall have their value type defined by the types Date, Time,
DateTime, S100_TruncatedDate or complex structures using combinations of the
primitive temporal types.
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Table 3-12— S$100_GF_ThematicAttributeType

Role sl
Name Name Description Mult. Type
Class S100_GF_ Abstract base class for all attributes other - -
ThematicAttributeType than spatial attributes

3-5.3.3 $100_GF_ComplexAttributeType

The class S100_GF_ComplexAttributeType is introduced in the S-100 GFM. Complex
attributes are a composition of other attributes either simple or complex.

3-5.34 S$100_GF_SimpleAttributeType

The class S100_GF_SimpleAttributeType is introduced in the S-100 GFM. A simple attribute
type carries a descriptive characteristic of a named type.

3-5.3.5 S$100_GF_SpatialAttributeType

The class S100_GF_SpatialAttributeType is a realization of the ISO 19109 class
GF_SpatialAttributeType. A spatial attribute type shall have a GM_Object as its value type.
GM_Object and its sub-types are defined in the Spatial Schema, S-100 Part 7.

Table 3-13— S$100_GF_SpatialAttributeType

Role sl
Name Name Description Mult. Type
Class S100_GF_ Class representing a spatial attribute, - -
SpatialAttributeType which shall be used to express spatial
characteristics of a feature type
Attribute | scaleMinimum The smallest denominator of a scale for 0.1 Positivelnteger
that an instance of a feature type shall be
used (for example for portrayal)
Attribute | scaleMaximum The largest denominator of a scale for that 0.1 Positivelnteger
an instance of a feature type shall be used
(for example, for portrayal)
Attribute | geometry The object that describes the geometry of 1 GM_Object
an instance of a feature type
Attribute | maskReference Reference indicating masked or truncated 0..* S100_MaskReference
spatial primitives or objects

Masking or truncation shall be indicated by providing the identifiers of the masked or
truncated primitives and an indicator of whether the referenced primitive is masked or
truncated in maskReference attributes. The structure of the maskReference attribute is
defined by the type S100_GF_MaskReference, shown in Table 3-14 below.

The implementation of mask references in different S-100 formats is specified in the
respective data format specifications (Part 10a for the 1ISO 8211 data format and Part 10b for
the GML format) and may use constructs built into the core specification. For example, the S-
100 GML format uses the GML type ReferenceType with restrictions on allowed values of the
xlink:href and xlink:role attributes; the ISO 8211 format uses unsigned integers containing the
record identifier of a spatial object and the numeric code of the mask indicator value.

The spatial objects referenced in the masking attribute must be among the components of the
GM_Object that constitutes the spatial object referenced by the same instance of the spatial
attribute. They may be components at any level, for example, components of components,
etc. (In other words, the masked or truncated geometry must be part of the geometry of that
particular instance of the spatial attribute.)

Product Specifications should restrict the use of masking to specific spatial types if needed,
for example, to curves.
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Table 3-14— S100_GF_MaskReference

Role e
Name Name Description Mult. Type
Class S100_GF_MaskReference | Reference to a masked or truncated - -
spatial primitive. Model is based on
gml:Reference but limits the allowed
attributes and makes the identifier
and role mandatory
Attribute | spatialRef Identifier of a spatial primitive 1 <(reference>GM_Object
(alias xlink:href)
Attribute | maskindicator Indicates whether a spatial primitive 1 Enumeration )
(alias xlink:role) is masked or truncated by the S100_GF_Maskindicator
dataset limit Type
Table 3-15— S$100_GF_MaskindicatorType
Role Name Name Description Code | Remarks
Enumeration S100_GF_MaskindicatorType Indicates masking or truncation at the - -
dataset limit
Literal truncated The spatial primitive is truncated at the 1
dataset limit
Literal suppressed Portrayal of the spatial primitive is 2
suppressed

3-5.3.6 GF_TemporalAttributeType

The ISO 19109 class GF_TemporalAttributeType is not realized explicitly in the S-100 GFM.
Temporal information shall be modelled using the thematic attribute type
S100_GF_ThematicAttributeType (see clause 3-6.4.4 for more details).

3-5.3.7 GF_MetadataAttributeType

The ISO 19109 class GF_MetadataAttributeType is not realized explicitly in the S-100 GFM.
Metadata types shall be modelled using complex thematic attributes which realize types from
the S-100 Part 4a metadata component. The complex thematic attributes shall be defined in a
Feature Catalogue.

3-5.3.8 GF_QualityAttributeType

The ISO 19109 class GF_QualityAttributeType is not realized explicitly in the S-100 GFM.
Quality metadata types shall be modelled using complex thematic attributes which realize
types from the S-100 Part 4c Appendix 4c-A Data Quality. The complex thematic attributes
shall be defined in a Feature Catalogue.

3-5.3.9 GF_LocationAttributeType
The ISO 19109 class GF_LocationAttributeType is not realized in the S-100 GFM.
3-5.3.10 S100_TruncatedDateAttributeType

The class S100_TruncatedDateAttributeType is intended for modelling date values with one
or more of the more significant components omitted. This allows partial dates to be used, for
example, for recurring periods.

3-5.3.11 S100_GF_CodelistAttributeType

The class S100_GF_CodelistAttributeType is introduced in the S-100 GFM for modelling S-
100 codelists. Codelist attributes must be associated to either an enumeration (for open
enumeration codelists) or a dictionary (for open and closed dictionary codelists) but not both.
The structure of the dictionary is defined by an external specification.
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Table 3-16— S100_GF_CodelistAttributeType

,‘? 42 Name Description Mult. Type Remarks
ame
Class S100_GF_ Abstract base class for - - -
CodelistAttributeType | S100_Codelist attributes
Tag codelistType Type of codelist 1 CharacterString | Must be one of:
open enumeration
open dictionary
closed dictionary
Tag URI Identifies the dictionary 0..1 CharacterString | Only for open or closed
for open or closed dictionary codelists
dictionary codelists
Tag encoding Encoding hint for extra 0..1 CharacterString | Only for open
values enumeration or open
dictionary codelists

3-5.3.12 S100_GF_EnumerationType

S100_GF_EnumerationType and S100_GF_EnumerantClass together model the
enumerations defining the allowed values for an enumeration attribute and their semantics.
An instance of an enumeration type may define the set of allowed values for an enumeration
or codelist attribute, or both.

3-54 Relationships between named types

3-5.4.1 Introduction

This subclause describes relationships between object types in more detail. Relationships are
classified as follows:

1) Generalisation / Specialisation of feature types and information types.
2) Associations between feature types and information types.
3-5.4.2 GF_InheritanceRelation

The class GF_InheritanceRelation is not realized in the S-100 GFM but object inheritance is
allowed through the use of an identical association on the class S100_GF_FeatureType and
the class S100_GF_InformationType (see Figure 3-3). The multiplicity of the superType end
of the association is such that a subtype may have only one supertype. This is to prevent the
modelling of multiple inheritance. The inheritance relation association is modelled at the level
of the concrete class rather than on the abstract class S100_GF_NamedType. This prevents
a feature type inheriting from an information type and vice versa.

Inheritance associations exist only between named types (classes) and not between named
type instances (that is entities occurring in a dataset).
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class Fig 3-3 Specialisation and Generalisation Associations /
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+superType 0.1 +superType 0.1
inheritance inheritance

Figure 3-3 — Specialisation and Generalisation Associations

3-54.3 S$100_GF_AssociationType

Associations are defined by the class S100_GF_AssociationType with two roles and a
definition. The 1ISO 19109 classes GF_AggregationType, GF_SpatialAssociationType, and
GF_TemporalAssociationType are not realized explicitly in the S-100 GFM. These classes
can be used only if an association is allowed to carry properties. The ISO 19109 GFM allows
this because GF_AssociationType is a sub-type of GF_FeatureType. However,
S100_GF_AssociationType is not a sub-type of S100_GF_FeatureType.

3-544 Associations to information types

An association between S100_GF_ObjectType and S100_GF_InformationType is introduced
in the S-100 GFM. The role additionallnformation is the default for this association in the S-
100 GFM and means that additional information is available for a named type.

3-5.4.5 Default names for association ends

Application Schemas may specify names for association ends (role names). If names are not
explicitly provided, the following defaults shall be used.

1) If only one end of an association is given an explicit name “<rolename>”, the other
end shall have the default name “inv_<rolename>".

2) If neither end of the association is given an explicit name, the default role name is
“the<target class name>" in which the target class is referenced from the source
class.

3) The above rules may not result in a distinct name for each association end in an
Application Schema, so Product Specifications may define different or additional rules
if needed.

4) If standard names are desired, the following defaults may be used instead of those
listed above.
a. The role “additionallnformation” is a default role name for associations from
feature to information types.
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b. Feature/feature or information/information associations navigable in only one
direction may use the default end names “source” and “target”. The name
“associatedWith” may be used at both ends of a bidirectional association.

Product Specifications may mix individual and standard defaults but must be unambiguous
about which name applies to any particular association end.

3-5.5 Behaviour of feature types

The behaviour of feature types is described by operations that may be performed upon or by
instances of a feature type. Operations apply only to the interoperability model and do not
apply to the data transfer model.

3-5.6 Constraints

Constraints may be introduced to ensure the integrity of the data. Constraints restrict the
freedom in an application to prevent creation of erroneous data by specifying combinations of
data that are either allowable or not allowable. An Application Schema shall identify
constraints in an unambiguous manner.

Only named types and properties may have constraints.

3-6 Rules for Application Schema (ISO 19109 Clause 8)
3-6.1 The application modelling process (ISO 19109 Clause 8.1)

The Application Schema serves two purposes:

1) It achieves a common and correct understanding of the content and structure of data
within a particular application field.

2) Secondly, it may provide a computer readable Schema for applying automated
mechanisms for data management.

The two roles imply a stepwise process for creating an Application Schema. The steps can be
briefly described as:

1) Surveying the requirements from the intended field of application (Universe of
Discourse)

2) Making a conceptual model of the application with concepts defined in the GFM. This
task consists of identifying feature types, their properties and constraints.

3) Describing elements of the Application Schema in a formal modelling language where
necessary. S-100 Application Schemas shall be described using the UML according
to rules defined in this part of S-100.

4) Integrating the formal Application Schema with other standardized Schemas, (Spatial
Schema, Quality Schema, etc.) into a complete Application Schema.

3-6.2 The Application Schema (ISO 19109 Clause 8.2)

3-6.2.1 Conceptual Schema language for Application Schemas

If a conceptual language is used to design a S-100 Application Schema, then this must be
UML.

3-6.2.2 Main rules
The data structures of the Application Schema shall be modelled in the Application Schema.

All classes used within an Application Schema for data transfer shall be instantiable. This
implies that the integrated class must not be stereotyped <<interface>>.
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3-6.2.3 Identification of Application Schemas

1) The identification of each Application Schema shall include a name and a version.
The inclusion of a version ensures that a supplier and a user agree on which version
of the Application Schema describes the contents of a particular dataset. A system of
defining unique names and versions for S-100 Application Schemas shall be defined.

2) In UML, an Application Schema shall be described within a PACKAGE, which shall
carry the name of the Application Schema and the version stated in the
documentation of the PACKAGE.

3-6.24 Documentation of an Application Schema

1) An Application Schema shall be documented. A means of documenting Application
Schemas for S-100 shall be defined in order to ensure consistency across S-100
Product Specifications.

2) The documentation of an Application Schema in UML may utilise the documentation
facilities in the software tool that is used to create the Application Schema, if this
information can be exported.

3) If a CLASS or other UML component corresponds to information in a Feature
Catalogue, the reference to the Catalogue shall be documented.

4) Documentation of feature types in an Application Schema shall be in a Catalogue
with a structure derived from the GFM, such as in a Catalogue in accordance with S-
100 Part 5. This could be in text format or XML accompanied by a style sheet (XSLT)
used to create a text version.

3-6.3 Rules for Application Schema in UML (ISO 19109 Clause 8.3)

3-6.3.1 Main rules (ISO 19109 Clause 8.3.1)
The main rules for Application Schemas in UML are:
1) Aninstance of S100_GF_NamedType shall be implemented as a CLASS.
2) Aninstance of S100_GF_ObjectType shall be implemented as a CLASS.
) Aninstance of S100_GF_FeatureType shall be implemented as a CLASS.
4) An instance of S100_GF_InformationType shall be implemented as a CLASS
)

An instance of S100_GF_FeatureAssociationType has the role of linkBetween in
association to instances of S100_GF_FeatureType being implemented as CLASSes.
It shall be implemented as one of the following cases:

a) Case 1: An instance of S100_FeatureAssociationType that is not associated with
any instances of S100_GF_ThematicAttributeType shall be implemented as an
ASSOCIATION between these CLASSes.

b) Case 2: An instance of S100_FeatureAssociationType that is associated with one
or more instances of S100_GF_ThematicAttributeType shall be implemented as
an ASSOCIATION CLASS; the associated instances of
S100_GF_ThematicAttributeType shall be implemented as ATTRIBUTES of the
ASSOCIATION CLASS.

6) An instance of S100_GF_InformationAssociationType has the role of informationLink
in association to instances of S100_GF_FeatureType or S100_GF_InformationType
being implemented as CLASSES. It shall be implemented one of the following cases:
a) Case 1: An instance of S100_InformationAssociationType that is not associated

with any instances of S100_GF_ThematicAttributeType shall be implemented as
an ASSOCIATION between these CLASSes.

b) Case 2: An instance of S100_InformationAssociationType that is associated with
one or more instances of S100_GF_ThematicAttribute Type shall be implemented
as an  ASSOCIATION CLASS; the  associated instances  of
S100_GF_ThematicAttributeType shall be implemented as ATTRIBUTES of the
ASSOCIATION CLASS.

7) An instance of S100_GF_AttributeType shall be implemented as an ATTRIBUTE.
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8) An instance of S100_GF_SimpleAttributeType shall be implemented as an
ATTRIBUTE.

9) An instance of S100_GF_ComplexAttributeType shall be implemented as a CLASS.
The instantiated CLASS shall have one or more instances of
S100_GF_SimpleAttributeType and/or S-100_GF_ComplexAttributeType as its
ATTRIBUTE(s).

10) An instance of the association inheritanceRelation shall be represented by a UML
GENERALISATION relationship.

3-6.4 Domain profiles of standard Schemas in UML (ISO 19109 Clause 8.4)

3-6.4.1 Rules for adding information to a standard Schema

Standard Schemas shall not be extended within Application Schemas. Standard Schemas are
those that are documented in S-100, for example the Spatial Schema, Feature Catalogue
Schema etc.

3-6.4.2 Restricted use of standard Schemas

For some standard Schemas, for example S-100 Part 7 (Spatial Schema), it is possible to
redefine the Schema in such a way that only selected parts of the Schema will be used, and
only some of the definitions of classes and relationships will be used.

1) Specification of a restricted profile of a standard Schema shall be described in a new
UML package by copying the actual definitions (classes and relationships) from the
standard Schema. Attributes and operations within classes may be omitted.

2) Reduction of a standard Schema shall be in accordance of the conformance clause
given for the actual standard.

3-6.4.3 Rules for use of metadata Schema (ISO 19109 Clause 8.5)

The metadata Schema defined in S100 Part 4 is an application Schema for metadata data
sets. Metadata are data describing and documenting data. Metadata for geographic data
typically provides information about their identification, extent, quality, spatial and temporal
aspects, spatial reference and distribution.

Metadata types shall be implemented as complex attributes that realize elements from S100
Part 4. Thus metadata attributes shall be thematic attribute types.

3-6.4.4 Temporal rules (ISO 19109 Clause 8.6)

S-100 does not include a profile of ISO 19108. Temporal attributes shall be modelled using
the types Date, Time or DateTime, S100_TruncatedDate, or complex attributes using
combinations of these temporal types. Use of these types makes the attribute an instance of
S100_GF_SimpleAttributeType or S100_GF_ComplexAttribute Type, as appropriate.

3-6.5  Spatial rules (ISO 19109 Clause 8.7)

3-6.5.1 General spatial rules (1ISO 19109 Clause 8.7.1)

The value domain of spatial attribute types shall be in accordance with the specifications
given by S-100 Part 7, which provides conceptual Schemas for describing the spatial
characteristics of features and a set of spatial operators consistent with these Schemas.

S-100 Part 7 explicitly excludes topological primitives and consequently any topology rules
set out in clause 8.7 of ISO 19109 are not relevant in this profile.

3-6.5.2 Spatial attributes

1) Spatial characteristics of a feature shall be described by one or more spatial
attributes. In an Application Schema, a spatial attribute is a subtype of a feature
attribute (see 5.3), and the taxonomy of its values is defined in the S-100 Part 7.

2) A spatial attribute shall be represented in an Application Schema in either of two
ways:
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a) Case 1: as an ATTRIBUTE of a UML CLASS that represents a feature, in
which case the ATTRIBUTE shall take one of the spatial objects defined in
the Spatial Schema, ISO 19107, as the data type for its value; or

b) Case 2: as a UML ASSOCIATION between the class that represents a
feature and one of the spatial objects defined in the Spatial Schema, 1SO
19107.

3) A spatial attribute shall take a spatial object as its value. Spatial objects are classified
as geometric objects, which are sub-classed as primitives, complexes or aggregates
(for geometric objects). The value types of spatial attributes must be the types
described in Part 7, or their subtypes.

3-6.5.3 Spatial Quality

The positional quality of a spatial object shall be described by a one way association to a
S100_GF_InformationType which is associated with a S100_GF_ThematicAttributeType
carrying positional accuracy.

3-6.5.4 Geometric aggregates and complexes to represent spatial attributes of
features

3-6.5.4.1 Introduction

The spatial configuration of many features cannot be represented by a single geometric
primitive. The types GM_Aggregate and GM_Complex support the representation of such
features as collections of geometric objects.

3-6.5.4.2 Geometric aggregates

The spatial profile of S-100 only supports the GM_Multipoint geometric aggregate type.
GM_Multipoint shall be used as the value of a spatial attribute that represents a feature as a
set of points.

3-6.5.4.3 Geometric complexes

Geometric complexes are used to represent the spatial characteristics of a feature as a set of
connected geometric primitives. In addition, instances of GM_Complex allow geometric
primitives to be shared by the spatial attributes of different features. There are no explicit links
between the GM_Primitives in a GM_Complex; the connectivity between the GM_Primitives
can be derived from the coordinate data.

1) A GM_Complex shall be used as the value for a spatial attribute that represents a
feature as a collection of connected GM_Objects, which are disjoint except at their
boundaries. Subclasses of GM_Complex may be specified to constrain the structure
of the GM_Complex used to represent a particular spatial configuration.

2) Features that share elements of their geometry shall be represented as
GM_Complexes that are subcomplexes within a larger GM_Complex.

3-6.5.4.4 Geometric composites

A geometric composite is a geometric complex that has all the properties of a geometric
primitive except that it is composed of smaller geometric primitives of the same kind.
Geometric composites are used to represent complex features that are composed of smaller
geometric objects that have the same kind of geometry. A GM_Composite shall be used to
represent a complex feature that has the geometric properties of a geometric primitive.

3-6.5.4.5 Features sharing geometry

Different features can share, partly or completely, the same geometry when they appear to
occupy the same position. To share a common geometry, spatial feature attributes must
share one or more GM_Obijects.

There are two ways to share geometry. Complete sharing occurs when two feature instances
both take the same instance of a GM_Object as the value of a spatial attribute. This can be
required, or precluded, by stating a constraint in the Application Schema. In the absence of
such constraints, it may be done whenever necessary.

1) An Application Schema may require instances of two or more feature types to share
their geometry completely by including a constraint that the GM_Objects representing
the features must be equal.
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2) An Application Schema may preclude instances of two or more feature types from
sharing their geometry completely by including a constraint that the GM_Obijects
representing the features are not equal.

3-6.6 Cataloguing rules (ISO 19109 Clause 8.8)

3-6.6.1 Introduction (ISO 19109 Clause 8.8.1)

A Feature Catalogue is a repository that describes real world phenomena of significance to a
particular domain. A feature cataloguing methodology provides the details about the
organisation of the data that represents these phenomena in categories so that the resulting
information is as unambiguous, comprehensible and useful as possible.

3-6.6.2 Application Schema based on a Feature Catalogue (ISO 19109 Clause 8.8.2)

An S-100 Application Schema shall be completely constructed by the definitions provided by

a Feature Catalogue implementing the S-100 Feature Catalogue profile.
3-6.6.3 Character encoding

The character encoding used in a dataset shall be defined in the Application Schema. Where
more than one character encoding is used the Application Schema shall document how they
are used in the dataset.

3-6.7 Codelists

Application Schemas which use an attribute of codelist type shall include a CLASS with tags
as specified in Table 3-17 below. The codelist types are described in Part 1.

Table 3-17 — Tags for codelist types

Codelist type Tags and values

open enumeration codelistType=open enumeration

encoding=other: [something]

closed dictionary codelistType=closed dictionary

URI=<dictionary URL>

open dictionary codelistType=open dictionary
URI=<dictionary URL>

encoding=other: [something]

The normative form of the “other: [something]” encoding shall be a character string in the
format specified below:

The word ‘other’ followed by a colon and a single space character (that is ‘other:’ without
quotes), followed by one or more alphanumeric strings separated by single spaces.

The normative pattern specifying the portion following ‘other: ’ is specified as (using XML
Schema 1.0/1.1 patterns):

[a-zA-Z0-9]+( [a-2zA-Z0-9]+)*

Note that the left parenthesis is followed by a single space and the pattern ends with the
asterisk.

Examples:

Table 3-18 — Examples of “extra” values for codelist attributes

other: loxodromic allowed

other: SeeschifffahrtsstraBen Ordnung not allowed (contains the character 3 which
is not in the allowed set)

other: German Shipping Regulations allowed

other: German Shipping Regulations not allowed (2 consecutive spaces)
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German Shipping Regulations not allowed (does not begin with “other: “)

other: 287 allowed

other: 1,3,5-Trinitroperhydro-1,3,5-triazine not allowed (hyphen and comma characters
are not in the allowed set)

3-7 Application Schema for Coverages
3-71 Introduction

This rule set for Application Schemas is aimed at Application Schemas for feature oriented
data. However, Application Schemas may also be defined for coverages.

This section includes examples of how Application Schemas may be defined for imagery and
gridded data. The components of the Application Schemas are defined in ISO 19123 not ISO
19109. However, a coverage may be based on feature type geometries and, in such cases, is
conceptually similar to a feature collection. Such feature oriented coverages are discussed
below.

3-7.2 Gridded Data

This Application Schema defines a quadrilateral grid coverage with associated metadata. The
metadata is generically referenced to ISO 19115-1 and 19115-2. A specific choice of
metadata has not been made in this Schema. This Schema can serve for both "matrix" and
"raster" data according to the metadata chosen.

The gridded data consists of a single feature - the "image" or "matrix" together with
associated metadata taken from MD_Metadata (or MI_Metadata). The CV_Coverage (that is,
its relevant sub-type, for example, CV_ContinuousQuadrilateralGridCoverage) serves as the
spatial attribute of the gridded data set. It defines an area that is "covered" by the coverage
function. For the continuous coverage defined in this Application Schema, the coverage
function returns a value for every point in the area covered based on an interpolation function.
The Grid Value Matrix is a set of values which drives the interpolation function. It this case the
value matrix is a grid traversed by a linear scan (x,y) traversal rule. The spatial referencing is
defined by the coordinate reference system.

This template Application Schema supports the majority of imagery and gridded data
applications.
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Figure 3-4 — Template Application Schema for a Quadrilateral Grid Coverage

3-7.3

N
\

This class inherits all the attributes and relations
of its parent classes of CV_Coverage,
CV_ContinuousCoverage and
CV_ContinuousQuadrilateralGridCoverage.

MD_Metadata

i

MD_Metadota
MI_Metadata

+source

Xxxx 2022

atyped
CV_GridValuesMatrix

v Grid

+ waluas:Sequan
+ =sequencingRule
+ startSequence:
=CV_Grid

guenceRule
ridCoordinate

CV_SequenceRule

EX_Extent

=lingar

+ description: CharacterString [0..1]

Characteritring=

wcodelisty
CV_SequenceType

tcodelisty
CV_CommaonPointRule

CV_DomainObject

atypey
CV_GridPaint

gridCoord: CV_GridCoordinate

+ linear + average

+ boustrophedonic +  low

+ CantorDiagonal + high +
+ spiral + all

+ Maorton + start

+ Hilbert + end

Variable Cell Size Grid

This Application Schema describes a grid of variable cell size (ISO 19123). The traversal
order is the Morton order in order to permit support of three (or more) dimensions. This is of
particular use for hydrographic data where large volumes of sonar data result in an extensive

bottom cover in a 3D grid, but where the cells of similar depth can easily be aggregated.
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Figure 3-5 — Template Application Schema for a Reimann Grid Coverage

3-74 Feature Oriented Image

All gridded data sets are feature oriented, in that a coverage is a subtype of a feature. This
means that an entire gridded data set can be considered to be a single feature. A feature
structure can be applied to gridded data in two different ways. First, a discrete coverage can
carry a feature code as an attribute. For example, a coverage corresponding to the postal
code system will have discrete values for each postal code, yet still cover the country
completely. The only difference in the Application Schema is a relationship between the
discrete coverage and the feature.

The template Application Schema in Figure 3-6 below depicts both the “discrete point” and
“discrete grid point” coverage classes. The typical Product Specification would choose one or
the other (or both) depending on the type of coverage needed.
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