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An important business requirement in the development of data-centred technical things (like XML schemas, database schemes and data models) is to model the target business domain ahead of carrying out the design of the data item. 

The business domain generally consists of three things: Business Terms, the business definitions of those terms, and any business relationships that apply between any of those terms. Business Terms Definitions and Relationships or TDR. A key aim of this is to identify semantically unique terms, and to provide a means of allowing those semantics to be identifies by reviewers of the model (to ensure that the subsequent development meets their business needs), and potentially also to machine processing of the model to enable searches and so on. 

The main formal tools for this are:

· Taxonomy

· Thesaurus

· Data Dictionary

· Ontology

Note that many business practitioners have a grasp of this problem but may refer to the requirement as a "Taxonomy" or even a "Data Dictionary" when trying to describe the need for a domain model. What they really are is summarised below. 

Figure 1 gives a view of 3 of these (from Schwarz, reference 1). The descriptions which follow are also based on Schwarz. 
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Figure 1: Taxonomy, Thesaurus and Ontology (after Schwarz 2005).

Taxonomy

A taxonomy is a hierarchical tree structure. It models hierarchical relationships between terms in the domain, with the most general at the top and the most specific at the bottom. A good example is the Linnaean taxonomy of species. 

Not all domains of discourse are suited to a taxonomy structure - every member has to be "a kind of" something at the level above, e.g. a dog is a mammal, a mammal is a vertebrate, and a vertebrate is an animal. As such it may not easily apply to financial securities terms, or other domains where components are part of, rather than a kind of, some other term. 

A Taxonomy also does not identify relationships between items across the domain. 

Thesaurus

A thesaurus is a structured vocabulary that defines each term by 3 kinds of relationship: hierarchical (as in a taxonomy), associative and equivalent. 

As such this is probably closer to what many in the financial industry refer to as a Taxonomy. 

Ontology

An ontology is the most formal model of a domain. It enables the meanings of concepts to be identified my modelling relationships between items and constraints on those items. 

Precise definitions of what an ontology actually is vary among Artificial Intelligence practitioners. There is broad agreement that an ontology introduces or treats meaning in some way. 

A workable description of an Ontology, and one that matches its use in the W3C (Web) world, is as follows (based on Ontology Development 101 (reference 2)):

An ontology is a model which has:

· Formal explicit description of concepts in a domain of discourse (referred to as Classes)

· Properties of each concept (class) describing features and attributes (known variously as slots, properties or roles)

· Restrictions on those properties (known as facets). 

An ontology plus an instance of information modelled according to that ontology constitutes a knowledge base. 

Data Dictionary

This is a much looser term used within the industry. The most workable definition is that a data dictionary consists of a set of data plus verbal definitions of those terms. As such it is possible (but not useful) to give dictionary definitions against data items in a designed artefact such as an XML schema or a UML data model. This is common practice among technologists as a means to pin down meanings of terms, but falls short on the grounds that meanings don't really belong in the area of the designed artefact but in some business level domain model. 

It is also possible to add dictionary definitions against a structure in which each entry is a semantically unique concept (such as a spreadsheet or a formal ontology or a taxonomy). This might still be loosely referred to as a data dictionary. 

Adding dictionary definitions to an ontology would have the effect of introducing a second means for applying meanings to terms. Dictionary entries are a human readable means of identifying the meaning of something. As such they are of no interest in the literature of artificial intelligence which is more concerned with machine readability for search, processing and so on. However in the business world this is very valuable, as it is easier for a business domain expert to review a dictionary definition in their own language, than to ever understand the mechanisms by which meaning is introduced in an ontology. 

Conclusions

An ontology enhanced by a "data dictionary" of humanly understood terms is the most complete way in which to uniquely identify the meanings of terms in the domain of discourse and to make these reviewable. However the existence of two independent means for attaching meanings to terms means that this has to be maintained carefully. 
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