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Introduction

This Part of this International Standard focuses on the part of the metadata registry (MdR) model called the classification region (Part 3, section 4.7).  The classification region is a place to document an arbitrary classification scheme, which can be used to classify administered items, the registered artifacts in an MdR.  A classification scheme is registered in an MdR by recording the attributes specified in section 6.
This Part is meant to describe any type of classification scheme.  Examples include key word lists, taxonomies, thesauri, ontologies, and data models.  If fact any artifact used in the life cycle of an information system could be considered to be a classification system for the purposes of this standard. To accommodate such a wide variety of classification scheme types, the structure of the classification region is kept simple.  Basically, a classification scheme contains a set of concepts (categories, or object classes) called the classification scheme items.  Optionally, a classification scheme may also include relationships between some of the items.  

The classification schemes stored in this region may provide concepts for understanding and retrieval of other items registered in an MdR, as illustrated in the informative examples in Annex E.   The mechanism for achieving this is the recorded relationship between a category and a registered item (section 6.4.1).  The category thus becomes a searchable characteristic of the registered item that also may serve to clarify the meaning of the item.

Some of the artifacts registered in an MdR may be registered again as classification systems, thus providing extra searchable criteria and additional meaning for other registered items.  For example, a Value Domain contains a set of permissible values, each of which may serve to classify other administered items.  Furthermore, a set of registered items may be grouped together as a single classification scheme.  For example, a set of Representation Classes is a natural candidate for a classification scheme.

Some MdR may be intended to aid the development of information systems or intelligent agents.  In this case, artifacts such as data models and ontologies may be registered as classification schemes, with MdR extensions (new types of administered items and their attributes) defined to record their specialized structures.  This Standard would thus provide a core set of attributes covering administration, naming, definition, and classification consistent with all of the other registered items.

1 Scope

This Part of the Standard describes the nature of classification schemes, specifies how to register classification schemes in a Metadata Registry (MdR), and defines principles for creating well formed classification schemes.  

The definition of a classification scheme is simple and broad and motivated by ISO Terminology Standards (704 and 1087-1).  This Standard allows for recording the basic classification features of any artifact of an information system, including those typically used for classification (e.g., a taxonomy, a key word list), as well as those designed for other purposes (e.g., an ontology, a data model, an organization chart, an activity diagram, a computer program, a narrative description).  

This Standard limits the information system artifacts registered as classification schemes to those types of artifacts related to the intension of a particular MdR or a class of MdRs.  It is not the purpose of this Standard to fully define the intension of an MdR implementation, i.e., all of the essential characteristics an MdR.  In general, it is up the owner of an MdR implementation to decide the purpose, the designer to specify the purpose, and the registrar to decide which IS artifacts fit the purpose of the registry.

Since only the most significant structural characteristics common to all classification schemes are recorded in the MdR, the MdR is not suitable as a generalized management system for classification schemes.  This Part lacks attributes to describe two dimensions needed by such a generalized management system, namely, the classification rules for each category and the essential structural characteristics of specific complex classification schemes.  (Note that section 5.3 describes how to register hierarchical classification schemes.) However, it is expected that there will be an interface or bi-directional links between management systems and an MdR implementation.  Also, this MdR Standard may be used as the core for such a management system, with extentions (new entities and attributes) created to cover the missing dimensions.

This Part does not prescribe representation, structure, or presentation style for classification schemes.  A separate standard (ISO/IEC 20944 -  ) will cover the interface specifications to an MdR that can be used by programs to display and navigate classification schemes and other components of an MdR.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of this part of ISO/IEC 11179. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. However, parties to agreements based on this part of ISO/IEC 11179 are encouraged to investigate the possibility of applying the most recent editions of the normative documents indicated below. For undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO ab‑c:199x, General title of series of parts — Part c: Title of part.

ISO xyz (all parts), General title of the series of parts.

3 Terms and definitions

For the purposes of this part of ISO/IEC 11179, the following terms and definitions apply. 
3.1 Terms used in ISO 11179

3.1.1 Administered item

A registry item for which administrative information is recorded in an Administration Record.

3.1.2 Administration Record

A record, which contains administrative information for an administered item.  

3.1.3 Classification Scheme

The descriptive information for an arrangement or division of administered items into groups based on characteristics, which the objects have in common.  

3.1.4 Classification Scheme Item

An item of content in a Classification Scheme.  Note:  this may be a node in a taxonomy or ontology, a term in a thesaurus, etc.  

3.1.5 Classification scheme item relationship

The relationship among items in a Classification Scheme.  

3.1.6 Concept

A unit of thought constituted through abstraction based on characteristics common to a set of objects.  

3.1.7 Context (for administered item)

A universe of discourse in which a name or definition is used.  

3.1.8 Data Model

A description of an information structure in a form appropriate to its context. 

3.1.9 Designation (of Administered Item)

The Designation of an administered item within a Context.  

3.1.10 Information System (IS) Artifact

An object used in the life cycle of an information system to describe aspects of an application domain or of other artifacts in the IS.  Examples:  a narrative description, a data model, a computer program, and a database.  (ISO 11179, part 2)
3.1.11 Object Class

A set of ideas, abstractions, or things in the real world that can be identified with explicit boundaries and meaning and whose properties and behavior follow the same rules.  
3.2 Terms from related standards

3.2.1 Characteristic

An abstraction of a property of an object or of a set of objects  (ISO 704)

3.2.2 Concept relationship

A semantic link between Concepts.  (ISO 704)
3.2.3 Concept system
system of Concepts; set of Concepts structured according to the relations among them  (ISO 704)

3.2.4 Designation

A representation of a Concept in a language.  Note:  For the purposes of this Part of the Standard, the language may be computer, artificial, or natural.  A designator may be a term, appellation, symbol, code, formula, icon, etc.  Note difference from ISO 704, which excludes computer languages.

3.2.5 Object 

Anything perceivable or conceivable (ISO 704).  

3.2.6 Subject field

A domain; a branch of human knowledge.  (ISO 704)

3.2.7 Vocabulary  

A set of designations in a language for a concept system.  (Guarino, 1998)

4 Nature of classification schemes in an ISO/IEC 11179 metadata registry

4.1 Information system artifacts as classification schemes

In this Part, an Information System (IS) artifact is an object used in the life cycle of an IS to describe aspects of an application domain or of other artifacts in the IS.  Examples of IS artifacts include a statement of scope and objectives, a taxonomy, a key word list, a thesaurus, an ontology, a data model, an organization chart, an activity diagram, a classification scheme, a narrative description, a data element, a computer program, a database, and a registry.  Any IS artifact may be registered in an MdR as a classification_scheme.  The MdR may serve simply as a place to document the administrative attributes of any IS artifact and the attributes of its parts (herein called "classification_scheme_items") and relationships between the parts (herein called "csi_relationships").  The intention to use the collection of classification_scheme_items and csi_relationships to classify other objects is optional. 

EXAMPLE
The parts of a narrative description may be specified, for example, as title, section, paragraph, sentence, introduction, body, and conclusion with the relationships types specialization and composition.  Introduction, body, and conclusion are specializations of a section.  A section contains paragraphs and a paragraph contains sentences.  This example contains seven parts and five relationships.

4.2 Classification schemes as specialized information system artifacts

While an IS artifact may have its own parts and relationships between the parts, an IS artifact also describes parts (and their relationships) of an application domain or other IS artifact.  Thus, an IS artifact may be registered to document the collection of parts of the application domain that it describes.  The parts are documented as classification_scheme_items and the relationships are documented as csi_relationships. Each part and relationship corresponds to a concept in the application domain's concept system.  It is in this sense of an IS artifact describing (completely or partially) the parts and relationships of an application domain that an artifact can serve as a classification scheme.  A classification scheme is the descriptive information for an arrangement or division of administered items (in an MdR) into groups based on characteristics, which the objects have in common.  

EXAMPLE
Consider this partial narrative description of  a transaction in a bookstore:  "a customer buys a book from a sales clerk."  The sentence uses three entity concepts to describe a transaction.  The three concepts could be used to partition the data elements in the bookstore's information system, thus serving as a classification scheme for the data elements registered in an MdR.

For this Part, a classification scheme is independent of representation.

EXAMPLE
The meaning of the sentence "a customer buys a book from a sales clerk" could be conveyed in a variety of representations, e.g., a UML class diagram or use case, an IDEF entity relationship diagram or process diagram, an ORM diagram, or even a labelled sketch.

This Part does not specify the quality or utility of a classification scheme.  Such issues are resolved by the registrar of an MdR based on the intention of the MdR.

4.3 Structure of a classification scheme

This Part does not specify structure beyond classification_scheme_item and csi_relationships.  Certain attributes (clauses 6.1.2, 6.2.5, 6.3.1, and 6.4.1) may be used to describe any underlying structure in a classification scheme.  

5 Registration of classification schemes

Classification schemes shall be registered in an MdR by recording the mandatory attributes specified in clause 6.  

The recorded attributes (clause 6) do not distinguish a classification scheme from other IS artifacts.  Thus any IS artifact can be registered as a classification scheme.

Artifacts to be registered as classification schemes in an MdR must conform to the intension of the particular registry.  A registry may contain only classification schemes. 

6 Classification scheme attributes

For ease of presentation and understanding, classification scheme attributes are grouped into the following categories:

1. Attributes from the administration and identification region of the MdR.

2. Attributes that apply to a classification scheme as a whole (other than administrative attributes).

3. Attributes of classification_scheme_items. 

4. Attributes of classification_scheme_item_relationships.

Each attribute is described with the following format:

	Attribute characteristic
	Description of value of the attribute characteristic 

	MdR Class-attribute
	Name of object class in MdR containing the attribute – name of attribute

	Reference figure
	Figure number in Annex A containing the MdR Class-attribute

	Definition
	Statement of the definition of the attribute

	Data type
	Name of data type

	Relative cardinality
	Number of instances of this attribute per object class containing this attribute

	Comments
	An explanation of usage or constraints

	Example
	Attribute value for International Taxonomic Information System for biology.
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 — Format used in clause 6 for describing an attribute of a classification scheme.

6.1 Administration attributes

6.1.1 Identifier

MdR Class-attribute:  administration_record_identifier

Reference figure:  A3

Definition:  

Data type:  Item_Identifier

Relative cardinality:  exactly one identifier per Administration_Record

Comments:  The identifier must be globally unique.  It consists of three parts: item_registration_authority_identifier, data_identifier, and version.  See Part 6 of this standard for details.

Example:  

6.1.2 Reference document attributes

See Part 3 of this Standard for a description of the reference document attributes to be recorded.  Annex A figure A3 of this Part provides some guidance.

6.1.3 Other Administration attributes

See Part 3 of this Standard for a description of the other administration attributes to be recorded.  Annex A figure A3 of this Part provides some guidance.

6.2 Basic attributes that apply to a classification scheme as a whole

6.2.1 6.2.1 Name 

MdR Class-attribute:  Designation (of Administered Item) – name

Reference figure:  A2

Definition:  

Data type:  string

Relative cardinality:  exactly one per Designation (of Administered Item)

Comments:  different names (e.g., English and French names) for the same classification scheme shall be registered under a separate Designation (of Administered Item) class

Example:  International Taxonomic Information System, version 2

6.2.2 Designation language for the name

MdR Class-attribute:  Designation (of Administered Item) – designation_language

Reference figure:  A2

Definition:  the identifier of the language used in the designation name.  Note: includes natural language and special languages, not computer languages.

Data type:  Language_Identification

Relative cardinality:  zero or more per Designation (of Administered Item)

Comments:  list each Language that uses the exact same form of the corresponding name in 6.2.1.  For description of the Language data type, see figure A2 and Part 3 and Part 6.

Example:  English, Canadian English

6.2.3 Description of subject field 

MdR Class-attribute:  Context – context_description 

[Editor:  some WG2 members are of the opinion that this is a new attribute because the Definition and Designation relationships may not describe the context where a classification is used.  I believe the contexts for naming and using are the same.]

Reference figure:  A2

Definition:  A universe of discourse in which a name or definition is used.

Data type:  string

Relative cardinality:  one per Context. 

Comments:  The description should define clearly and concisely the scope of the objects subject to classification.

Example:  All living organisms.

6.2.4 Language of description of subject field

MdR Class-attribute:  Context – context_description_language

Reference figure:  A2

Definition:  

Data type:  Language_Identification 

Relative cardinality:  zero or more per Context

Comments:  For description of the Language data type, see figure A2 and Part 3 and Part 6.

Example:  English, Canadian English 

6.2.5 Type of structure

MdR Class-attribute:  classification_scheme_type_name

Reference figure:  A1

Definition:  the name of the type of classification scheme.

Data type:  string

Relative cardinality:  exactly one per classification scheme  [Editor: recommend changing the cardinality to one or more because there is no standard classification scheme for classification scheme types.  The structure of a classification scheme could be described using different terms.]  

Comments:  There is no standard catalog of classification scheme types.  See Annex B for a description of catalogs.

Example:  taxonomy 

6.3 Attributes of classification_scheme_items

Classification_scheme_items are not required to be recorded.  This allows for registering a classification scheme with just the basic and administrative attributes.

6.3.1 Type of classification scheme item

MdR Class-attribute:  csi_type_name

Reference figure:  A1

Definition:  

Data type:  string

Relative cardinality:  zero or one per classification_scheme_item

Comments:  Do not confuse names for the level of an item in a hierarchy with item type names.

Example:  taxon term.  (Note:  Phylum, Class, Order, Family, Species are item level names in the taxonomy, not item type names.)

6.3.2 Value of classification scheme item

MdR Class-attribute:  csi_value

Reference figure:  A1

Definition:  

Data type:  string

Relative cardinality:  exactly one per classification_scheme_item

Comments:  Value should be unique within an MdR.  This is accomplished by using a two-part value:  the first part should be the Administration_record_identifier for the registered classification scheme (see clause 6.4); the second part is a value unique within the registered classification scheme.

Together with the administration_record_identifier, this provides a globally unique namespace for classification scheme items. [Editor: the cardinality in the  model needs to be changed.]
Example:  56789_Drosophilae  (Note:  56789 is the identifier for the classification scheme in the MdR.  Drosophilae is the name of a class of organisms also known as “fruit fly”.

6.4 Attributes of classification_scheme_item_relationships

Classification_scheme_item_relationships are not required to be registered.

A classification_scheme_item_relationship requires exactly two distinct classification_scheme_items and they must both be recorded. 

6.4.1 Description of relationship type 

MdR Class-attribute:  csi_item_relationship_type_description

Reference figure:  A1

Definition:  

Data type:  string

Relative cardinality:  exactly one per Classification_Scheme_Item_Relationship

Comments:  

Example:  
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Regions of the MdR Metamodel Containing Classification Scheme Attributes

A.1 Classification region
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 — Classification region of metamodel

A.2 Naming and definition region
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 — Naming and definition region of metamodel 

A.3 Administration and identification region
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