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Introduction:
This document contains a general description of the content of Open Government Vocabularies, comprised of a set of attributes and a model.   This document is one of a related set of documents on Open Government Vocabularies, whereby the set consists of these documents with each titled as follows:

· Data Architecture Subcommittee – Open Government Vocabularies – Overview

· Open Government Vocabularies – Content Model

· Open Government Vocabularies – Registration Model

· Open Government Vocabularies – Registration Procedure

One of the original drivers for the creation of the Open Government Vocabularies Working Group (OGV-WG) was the realization within the US Government Data.Gov community that the need exists for a catalog of government vocabularies.  This document is one of a series designed to realize that vision.

The OGV-WG unanimously agree that a catalog and a registry are synonymous ideas within the context of this working group’s mission.  Thus, we use the words interchangeably in this document.

The model presented here is in pieces.  This is done to emphasize several fundamental relationships that must be realized to conform.  However, taken together, the pieces form a coherent whole, one that describes the contents of a vocabulary.

The content of this document is based on these international standards and other specifications:

· ISO 704:2000 – Terminology – Principles and methods 

· ISO 1087-1:2000 – Terminology – Part 1: General vocabulary 
· ISO/IEC 11179-3:2003 – Metadata registries – Part 3: Metamodel and basic attributes
· ISO/IEC 11179-6:2005 – Metadata registries – Part 6: Registration
· ISO/IEC 11404:2007 – General purpose datatypes
· ISO/IEC 19773:2011 – Metadata Modules
· Open Government Vocabularies – Registration Model
· Open Government Vocabularies – Registration Procedure
ISO 704 has a later edition (2009), but this was not adopted for use within the US, therefore we refer to the earlier edition.  Additionally, there are some areas in ISO 704 and ISO 1087-1 that are not defined or explained that well, so some extensions have been adopted.  These will be noted.  ISO/IEC 11404, ISO/IEC 11179 (all parts), and ISO/IEC 19773 are freely available on the web at http://standards.iso.org/ittf/PubliclyAvailableStandards/index.html.
Assumptions:
· This document is written for an international audience.  This document does not specify any US-only designs or formats.

· This document is not independent.  Several are required for understanding this one, and they are listed where their references are necessary.
· The modeling diagrams throughout the document use a UML notation, however one is not to assume anything more than what is defined below.  This is the interpretation that is to be used:
· Boxes (look like UML classes) represent concepts and instances are objects in the extension of that concept (defined below)
· The lines representing relationships are instances of the relations defined in ISO 1087-1
· Hierarchical (super-ordinate / sub-ordinate) relations
· Partitive (whole / part) – line with triangle shaped head; example: car (whole) – body, engine, wheels (parts); illustrated with line headed by triangle
· Generic (type / sub-type) – line with diamond shaped head; example: car (type) – Ford, Fiat, Ferrari (sub-type); illustrated with line headed by diamond
· Associations – illustrated with line
· Association classes – illustrated by dotted line from relationship to class of attributes

Definitions:
The definitions to understand this model, which come from ISO 1087-1 unless noted, are as follows:

· Object – Anything perceivable or conceivable
· Concept† – Unit of thought differentiated by characteristics

· Characteristic† – Concept whose role is determinableness, i.e., something capable of being determined

· Extension – Totality of objects corresponding to a concept

· Signifier‡ – Concept whose extension contains only perceivable objects

· Tuple‡ – Ordered set of concepts or objects

· Relation‡ – Concept whose extension is tuples of concepts or objects
· Concept system – Set of concepts structured by the relations among them

· Label‡ – Association of an object with a signifier which denotes it

· Designation – association of a concept with a signifier which denotes it

· Namespace‡ – set of labels

· Vocabulary – Concept system with associated designations

† Defined somewhat differently in ISO 1087-1

‡ Not defined in ISO 1087-1

Model:
Now, we present the model.  This is done in parts, which build up the understanding from first principles.  Each part appears on its own page in the document.  It is assumed that in any information system built to conform to this model, identifiers for each record (primary keys in relational databases) are used and references to objects in relationships (foreign keys in the relational databases) are also used.  They are not represented in these pictures.
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Figure 1: Objects
Since objects are anything perceivable or conceivable, and concepts are units of thought, they are conceivable objects.  Other objects include the other things we need to keep track of: Concept Systems, Namespaces, and Vocabularies.
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Figure 2: Concepts
This model describes concepts.  They require definitions, which take 2 basic forms (described in ISO 704):

· Intensional – definition of a concept based on reference to a super-ordinate concept and the characteristics that distinguish it from that super-ordinate concept

· Extensional – definition of a concept based on an enumeration of sub-ordinate concepts which partition its extension

Signifiers, used to designate Concepts, are Concepts themselves.  The Extension of a Signifier contains only perceivable Objects, and it is these Objects which appear in print, on road signs, etc that people perceive.  Here are two examples of a signifier, the numeral five: 5 and 5.
Relations are also Concepts, and their Extensions contain Tuples (ordered sets – see Figure 6) of other Concepts or Objects.  This corresponds to the usual mathematical definition of a relationship.
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Figure 3: Labels and Designations

Labels are how we (humans and machines) refer to Objects and Concepts.  A Designation is a Label applied to a Concept.  Identifiers and locators are also kinds of Labels, but they are not shown in this model.
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Figure 4: Designations
Designations have a parallel structure to Labels, and they are a kind of Label.
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Figure 5: Namespaces

We define a Namespace to be a set of Labels
.  This means that the elements of a Namespace are assumed to refer to objects.  They do not contain arbitrary collections of strings, say.

A code set in statistics contains a Namespace – the set of codes, each of which designates a concept.
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Figure 6: Concept Systems

Concept systems are sets of concepts structured by the relations among them.  Hierarchies are kinds of concept systems that have the additional feature of levels.  Levels are ordered, and the concepts in adjacent levels are related by the same hierarchical relation.  An example in the US is the Standard Occupational Classification (SOC) at http://www.bls.gov/soc/.
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Figure 7: Vocabularies
Vocabularies are Concept Systems with Designations for each concept provided.  A Concept may have more than one Designation.

The idea that a Concept System might be part of more than one Vocabulary is the same as realizing the codes used in a code set are replaceable, for instance consider the alpha-2 and alpha-3 columns in ISO 3166-1 – Country Codes (http://en.wikipedia.org/wiki/ISO_3166-1).  The United States of America may be designated as US (alpha-2) or USA (alpha-3) and Afghanistan may be designated AF (alpha-2) and AFG (alpha-3).  Each set of codes has the same underlying meanings associated with them.
Context:
Context loosely refers to the circumstances or perspective that provides additional meaning to some concept.  For instance, the idea of nearness means something different if one is describing people versus describing galaxies.

For Open Government Vocabularies, the context of a Concept is manifested through the position a Concept holds within some Vocabulary (i.e., the relations that exist for that Concept) and the Vocabulary as a whole the concept resides in.  For instance, the concept of a wheel means something slightly different when considering the exterior of an automobile versus the interior of one.  In the exterior, wheel refers to the device on which a tire is mounted.  On the other hand, within the interior, wheel refers to the device used to influence the left/right direction of the motion of the automobile.  In both instances, the same basic idea is being conveyed, yet there are characteristics of each that are different.

 This has consequences for how to refer to a concept in applications.  Two URI’s must be used:
· URI for the concept

· URI for the vocabulary within which the concept resides

The URI for the vocabulary is not necessarily implied by the URI for the concept.  Take the “wheel” example described in the above paragraph.  The base concept for wheel need not be defined in either the vocabulary for exterior of an automobile or for the interior.
� XML Namespace is a kind of Namespace given the term as it is defined here.  XML Namespace has additional provisions as provided by W3C.





