Draft guidance on catalogue and registry use from ISO 191xx series of standards

1.
Conceptual modeling used in the ISO 191xx series for the description of the data structure and content.

1.1
The ISO 191xx is a series of standards for defining, describing, and managing geographic information.  Conceptual modelling is essential to the definition of the ISO 191xxx series of geographic information standards. The approach to conceptual modelling in the ISO 191xx series is based on the Open Distributed Processing (ODP) Reference Model and the principles described in the Conceptual Schema Modelling Facilities (CSMF) (see Annex 1). The ISO CSMF includes four model levels: meta-meta model, meta model, application model and data. The Concepts and organisation of the reference model are defined in ISO 19101.

1.2
A fundamental concept of geographic data is the feature, being defined as an abstraction of real world phenomema [ISO 19101]. The General Feature Model (GFM), presented in figure 1 and detailed in paragraph 7 and Annex B of ISO 19109, is an element of the conceptual modelling in the ISO 191xx series.
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Figure 1 – The General Feature Model (GFM)
1.3
At the application level, an application schema provides the formal description of the data structure and content. The application schema contains instances of types defined in the General feature model (see Figure 2).  ISO 19109 defines the rules for an application schema. The information model may be broken down into independent parts that can be integrated by a defined interface. The application schema is one part; the other standardized schemas in the ISO 191xx series of standards are other parts (see Figure 3). The complete definition of the data structure of a certain application consists of the application schema integrated with the other standard schemas to which it directly and indirectly refers. An application schema can be built up of several other application schemas. Each of these schemas can refer to standardized schemas. This organization can be used to avoid the creation of large and complex schemas.
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Figure 2 – Relationship between the General Feature Model and the application schemas
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Figure 3 – Details of the application schema
1.5
The Domain reference model in clause 8 of the ISO 19101 standard provides a high-level representation and description of the structure and content of geographic information.  This model describes the scope of the standardization addressed by the ISO 191xx geographic information series and identifies the major aspects of geographic information that are subject of standardization activity (see figure 4).
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Figure 4 – High-level view of the Domain reference model
1.6
In clause 9 of the ISO 19101 standard, the Architectural reference model describes the general types of services that will be provided by computer systems to manipulate geographic information and enumerates the service interfaces across which those services must interoperate.  This model also provides a method of identifying specific requirements for standardization of geographic information that is processed by these services.  Standardization at these interfaces enables services to interoperate with their environments and to exchange geographic information. ISO 19119 provides identification and definition of the service interfaces used for geographic information. The definition of service interfaces allows a variety of applications with different levels of functionality to access and use of geographic information. 
2.
Feature catalogues
2.1
ISO 19110 defines the methodology for cataloguing feature types. Feature catalogues define the types of features, their operations, attributes, and associations.

Feature data dictionary registers and feature catalogue registers
2.2
ISO 19135 Geographic information - Procedures for registration of items of geographic information - specifies procedures to be followed in establishing, maintaining, and publishing registers of unique, unambiguous and permanent identifiers and meanings that are assigned to items of geographic information. In order to accomplish this purpose, the standard specifies elements of information that are necessary to provide identification and meaning to the registered items and to manage the registration of these items. 

2.3
A feature catalogue is a catalogue containing the definition and descriptions of the feature types, feature attributes, and feature associations occurring in one or more sets of geographic data, together with any feature operations that may be applied [ISO 19110]. A feature data dictionary is a 

set of independent specifications of the feature types, feature attributes, attribute listed values, and feature associations that may be used to describe geographic data, excluding bound feature attributes and feature operations [ISO 19126].
2.4
ISO 19126 specifies profiles of ISO 19110 Geographic information — Methodology for feature cataloguing, as the basis for the establishment of feature data dictionary registers and feature catalogue registers. These registers are in accordance with ISO 19135. Registers of feature information may serve as sources of reference for similar registers established by several geographic information communities as part of a system of cross-referencing. Cross-referencing between respective items in registers of feature information may be difficult in cases where the structure of registers differ between information communities. ISO 19126 may serve as a guide for different information communities to develop compatible feature information registers that can support a system of feature information cross-referencing.
3.
WMO catalogues

3.1
WMO catalogues can be considered as datasets. In this context, the model for the description of the data structure and content given in above paragraph 1 should be applicable. There is in particular a need to define the following relevant items:

· Feature types to be included in WMO feature catalogue(s) (see above paragraph 2)

· Application schemas

· Metadata datasets

· Geographic information services

3.2
The contents of the WMO catalogues are maintained by the WMO Members. A “comprehensive WMO catalogue” is built from the parts maintained by the WMO Members. The services required to access the comprehensive updated WMO catalogues should be defined.

Annex 1
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The Conceptual Schema Modelling Facility

This section provides a detailed description of external reference models and architectures which either provide a basis for ISO 19101, Geographic information ( Reference model or which extend the concepts described in ISO 19101.  The reference models and architectures in his section are not strictly followed by ISO 19101.

The Conceptual Schema Modelling Facility (CSMF) (see ISO/IEC 14481) describes a Schema Architecture that defines different levels of abstraction for information in a conceptual schema.  This section first describes the CSMF Schema Architecture and then places the different kinds of conceptual schema being developed by the ISO 19100 series of standards into that architecture.  This section provides supplemental information for clause 8 of this standard, Domain reference model.

The ISO Conceptual Schema Modelling Facility Schema architecture

The ISO CSMF schema architecture is depicted in the figure A.1.  The schema architecture described herein is comprised of four distinct kinds of schemas.  These are the defining schema, normative schema, meta-model or modelling schema, and application schemas.  These schemas are situated in the three partitions or levels of abstraction called Application model level, Meta-model level, and the Meta-meta model level.  These terms are defined below:
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1
 — ISO CSMF schema architecture

· Meta-meta Model Level.  In the schema architecture, this is the innermost layer.  The meta-meta model level contains the defining schema, which specifies the concepts, terminology, operations, and assumptions needed to specify the basic constructs in the meta-model level.  It is usually expressed in natural language and is not itself subject to standardization. 

· Meta-Model Level.  The meta-model contains the definitions of the concepts; terminology, operations and assumptions needed to construct application schemas.  The meta-model descriptions contain the syntax and semantics of various modelling or representation languages – including conceptual schema languages, schemes or paradigms used for modelling.  The normative schema constructs, which are part of the meta-model partition, are described in a language based on the fundamental concepts in the defining schema. The meta-models (modelling schemas), which are also part of the meta-model partition, conform (in varying degrees) to the constructs defined in the normative schema. The normative schema can also be called the 'root' meta-model.

· Application Model Level.  Application schemas define the types of features and processes that are instantiated to produce datasets of geographic information.  The application schema is expressed using the syntax and semantics of one or more conceptual schema languages represented at the meta-model level.

In addition, a fourth partition or level of abstraction exists “below” the application model level: the data level.  The data level contains that actual data that is defined by the application schema at the application model level.  The relationship of the application model level to the data level is that of types to instances.

The guiding principle in use of this architecture (and all architectures that describe relationships between different levels of abstraction) is that the information at any abstraction level is defined in terms of the types provided by a language at the next highest abstraction level.  This principle is set forth in Information Resource Dictionary System (IRDS) framework in ISO/IEC 10027:1990.

ISO CSMF schema architecture and the ISO 19100 series of geographic standards 

Figure A.2 maps the conceptual schema languages and conceptual schemas relevant to the ISO 19100 series of standards onto the CSMF architecture using the approach described in annex B. 
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2
 — CSMF schema architecture in ISO/TC 211

In this mapping, the meta-meta model level contains concepts necessary for defining conceptual formalisms and conceptual models used by the ISO 19100 series of standards at the meta-model level.  There are standards in the ISO 19100 series placed at the meta-meta model level.

For the ISO 19100 series of standards, the object model is a conceptual formalism that plays the role of a normative schema at the meta model level.  For the ISO 19100 series, UML is the conceptual schema language whose meta-models conform to the normative object model conceptual formalism (See clause 7 of this standard for further detail).  This is depicted in figure A.2.  This meta-model, and the conceptual schema language it supports, is used to define conceptual schemas at the CSMF application model level.  Similarly, the meta model level identifies the more basic types, models, and languages used to describe geographic information.  An example of such a meta-model is the General feature model.  This meta-model of geographic information is also used to define conceptual schemas at the application model level.

The conceptual schemas standardized in the ISO series of standards are at the application model level.  Application schemas, both those produced for individual geographic information systems and those associated with profiles and product specifications, conform to the ISO 19100 series standardized schemas at the application model level.

Annex 2

Terms and definitions

This clause contains definitions of terms that are applicable to the ISO 191xx series. The definitions are by default from the ISO 19101, otherwise the relevant ISO standard is indicated.

application

manipulation and processing of data in support of user requirements

application schema

conceptual schema for data required by one or more applications

bound feature attribute

feature attribute that is a member property of a specific feature [adapted from ISO 19110, Table B.15, line 15]
conceptual formalism

set of modelling concepts used to describe a conceptual model

EXAMPLE
UML meta model, EXPRESS meta model.

NOTE
One conceptual formalism can be expressed in several conceptual schema languages.

conceptual model

model that defines concepts of a universe of discourse

conceptual schema

formal description of a conceptual model

conceptual schema language

formal language based on a conceptual formalism for the purpose of representing conceptual schemas

EXAMPLE
UML, EXPRESS, IDEF1X

NOTE
A conceptual schema language may be lexical or graphical. Several conceptual schema languages can be based on the same conceptual formalism.

dataset

identifiable collection of data

NOTE
The principals which apply to datasets may also be applied to dataset series and reporting groups.

feature

abstraction of real world phenomena

NOTE
A feature may occur as a type or an instance.  Feature type or feature instance shall be used when only one is meant.

feature attribute

characteristic of a feature

EXAMPLE 1
A feature attribute named ‘colour’ may have an attribute value ‘green’ which belongs to the data type ‘text’.

EXAMPLE 2
A feature attribute named ‘length’ may have an attribute value ’82.4’ which belongs to the data type ‘real’.

NOTE 1
A feature attribute has a name, a data type, and a value domain associated to it.  A feature attribute for a feature instance also has an attribute value taken from the value domain.

NOTE 2
In a feature catalogue, a feature attribute may include a value domain but does not specify attribute values for feature instances.

feature catalogue

catalogue containing definitions and descriptions of the feature types, feature attributes, and feature relationships occurring in one or more sets of geographic data, together with any feature operations that may be applied

feature data dictionary

set of independent specifications of the feature types, feature attributes, attribute listed values, and feature associations that may be used to describe geographic data [19126]

NOTE Bound feature attributes and feature operations are not included in a feature data dictionary.

NOTE Feature data dictionaries also specify the attribute listed values that are members of the value domain of those feature attributes whose value data type is enumerated.

feature operation

operation that every instance of a  feature type may perform

EXAMPLE 1
An operation upon the feature type 'dam' is to raise the dam.  The result of this operation is to raise the level of water in a reservoir.

EXAMPLE 2
An operation by the feature type 'dam' might be to block vessels from navigating along a watercourse.

NOTE
Feature operations provide a basis for feature type definition.

geographic information

information concerning phenomena implicitly or explicitly associated with a location relative to the Earth

geographic information service

service that transforms, manages, or presents geographic information to users

geographic information system

information system dealing with information concerning phenomena associated with location relative to the Earth

identifier

linguistically independent sequence of characters capable of uniquely and permanently identifying that with which it is associated [ISO 19135]
metadata schema

conceptual schema describing metadata

NOTE
ISO 15046-15 describes a standard for a metadata schema.

profile

set of one or more base standards and – where applicable – the identification of chosen clauses, classes, options, and parameters of those base standards that are necessary for accomplishing a particular function

NOTE
A base standard is any ISO/TC 211 standard or other Information Technology standard that can be used as a source for components from which a profile or product specification may be constructed (see ISO/IEC 10000-1).

register

set of files containing identifiers assigned to items with descriptions of the associated items [ISO 19135]

registry

information system on which a register is maintained [ISO 19135]
schema

formal description of a model

service

capability which a service provider entity makes available to a service user entity at the interface between those entities

service interface

shared boundary between an automated system or human being and another automated system or human being

spatial object

instance of a type defined in the spatial schema

universe of discourse

view of the real or hypothetical world that includes everything of interest
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