Tools of the trade

Here is my personal view of what some of the words used in the field of 'Terminology' might mean. First we'll consider the very basic building blocks, then look at some groupings of those blocks, then some completed products and finally the tasks the users are supposed to perform using those products.

Building Blocks

The basic building blocks of a terminology are concepts, terms, links and codes.

Concept - the basic unit of thought or (put another way) the idea in your head

Primitive Concept- a concept that can not be completely expressed or defined in terms of other concepts and links already in the overall system of concepts. Therefore, in order to represent the entire meaning of that concept in the system, it is necessary that a new single entity is added to the system as a free-standing concept. Also known as an atom or atomic concept.
Composed Concept- a concept that not only can be expressed in terms of other concepts and links already in the overall concept system, but that is already so expressed. The subsequent behaviour of composed concepts in a system (e.g. for post-coordination) may be determined partly or wholly with reference to that atomised expression. Also known variously as decomposed, atomised, defined or dissected concept.
Pre-coordinated concept - a composed concept whose position in the organisation of the entire concept system (e.g. into a pure classification, or a navalytical hierarchy (qv), or a thesaurus) has already been determined or declared before the concept system is supplied to end users 
Post-coordinated concept - either any novel composed concept constructed by an end-user and which did not exist in the system of concepts as delivered to the end user, but whose position in the organisation of system concepts has not yet been determined (SNOMED CT meaning) or any novel end-user composed concept whose position has been so determined (GALEN meaning). 

Note there are no agreed terms in general use to denote

Concepts that exist in the concept system as a primitve, but whose meaning can also simultaneously be represented as a composed concept using other concepts and links in the system. A suggested term would be Redundant Primitive Concept. 

Term - a text string; one of many possible words or phrases with which you usually label the idea in your head 

For example:

'hot', 'very warm', 'not cold'; (all different labels for same thing, looking at same thing from different perspectives) 

'leg', 'lower limb', 'lower extremity', 'jambe'; (synonyms for same thing) 

'excising' 

'Failure of reentry motors in spacecraft' 

'Victim of volcanic eruption, street and highway, while engaged in other types of work' 

Synonym - two different terms that mean the same thing : 'heart attack' and 'myocardial infarct'
Homonym - two terms that sound the same but are spelled differently 
Eponym - a term that is named after a person (ie includes a proper name) : 'Murphy's Law', 'Fregoli Delusion', 'Valsalva manoever'

Link - some kind of relationship between two concepts. For example:

leg HAS_TEMPERATURE hot. 

Also known variously as attribute, role, slot (in frame-based systems) or semantic link
Is-A link - the flavour of link that says that if concept A is a kind of concept B, then all descendents of A are also kinds of B (provided all those descendents are also linked only using the Is-A link), and also that everything which is true of B is also true of A and all its possible present or future descendents, without exception. Fantastically important flavour of link when building true classifications.
Inverse link - a semantic link which represents the inverse meaning of another link. For example, 'is part of' is the inverse of 'has part' (and vice versa). 'causes' is the inverse of 'caused by'. All semantic links have an inverse.
Asymmetrical link - a link which has a different link for its inverse. For example, femur isPartOf leg does not imply leg isPartOf Femur, but leg hasPart Femur. Gunshot causes death does not imply death causes gunshot, but death isCausedBy gunshot. Most flavours of semantic link are asymmetric.
Symmetrical link - a semantic link which is its own inverse. For example, midclavicular line isParallelTo sagital plane implies sagital plane isParallelTo midclavicular link. A few useful flavours of semantic link are symmetric, for example: connects, isParallelTo, isNextTo
Transitive link - a semantic link (linkX) is said to be transitive if it holds to the pattern that (A linkX B) and (B linkX C) implies (A linkX C). The most well known transitive link is the isPartOf link: (finger isPartOf hand) and (hand isPartOf arm) is enough to infer, because of transitivity, that (finger isPartOf arm).

Code - an abstract identifier for either a link, or a concept or a term. For example (from the READ codes): 

	Code
	Term

	XC0Ft
	Hot

	Ub0W3
	Kit Kat

	X711Q
	Failure of reentry motors in spacecraft


If the concepts and the terms in a system are represented separately, then each concept and each term are unique. Therefore each can a have unique code assigned to it. By this mechanism, a single concept may be associated with more than one term (e.g. synonyms or foreign language translations) and a given term might be associated with two quite different concepts (homonyms e.g. 'Cool' meaning cold and 'Cool' meaning groovy). The following table shows one concept - identified by the code X200E - which is linked to three different term codes and, through those term codes, to three different actual text strings. To a human reader, the three strings 'mean' the same thing. This table gives the computer the same knowledge, and additionally tells it that the underlying concept should be referred to internally in its computations as X200E.

	Concept Code
	Term Code
	Term String

	X200E
	Ya0rZ
	Heart attack

	X200E
	Ya0vv
	Coronary thrombosis

	X200E
	Ya0vx
	Myocardial infarct


Putting the building blocks together

Given the above definitions of the building blocks used by terminologists, we can now move on to give names to various groupings of concepts, terms, links and codes:

Sets of terms
Terminology - a fixed list of lots of terms. Strictly speaking should exclude any link to a separate list of concepts although, commonly, things that are called 'terminologies' usually do include such links either expicitly (as a link to a concept identifier, as in column one of the table above) or implicitly (e.g. by superimposing some sort of hierarchy, which places the terms in an organisation that is clearly inspired by an analysis of the underlying concepts). Terminologies may include information about parts of speech for language analysis.
Vocabulary - another word for a terminology
Controlled Vocabulary - a terminology where your interaction with it is constrained in some way. The commonest constraint is not being able to add new terms to the vocabulary without the permission of the designated keeper of the term list. Other controls include identifying which term in a set of synonyms is the preferred one.
Nomenclature - a terminology with or without an additional set of instructions describing how to interpret each term, or dictating when to choose one over another 
Lexicon - a list of words only (not phrases). Sometimes includes parts of words like prefixes, infixes and suffixes. Each word in the lexicon may have attached to it additional information, such as whether it is a noun or verb etc., or there may be links to its possible homonyms and synonyms. 
Grammar - rules by which words may be combined into linguistic structures, like sentences
Natural Language - grammar plus a lexicon

Organisations of terms or concepts
Hierarchy - some way of ordering terms and/or concepts, through a system of links, into a tree-like structure, where things at the top of the tree are in some way more general or abstract than the things lower down. The nature of each link between each level in the tree may be explicit or only implied, and more than one flavour of semantic link can be used to build the tree (in which case it may be called a mixed hierarchy). An example of a hierarchy would be a diagnosis hierarchy tree with 'Disease' at the top, 'Heart Disease' and 'Lung Disease' somewhere in the middle and 'Cor Pulmonale' at the bottom of the tree as a kind of both heart and lung disease. 
Subsumption Hierarchy - a special case of a hierarchy in which the relationship between every parent-child pair in the tree is always and only that the child is a true 'kind-of' its parent. This is the definition of a true classification.
Taxonomy - strictly speaking, another word for a subsumption hierarchy. However, many existing schemes that are claim to be a taxonomy are actually (under the definitions on this page) either mixed hierarchies or thesauri.
Uniaxial Hierarchy - a hierarchy constructed so that each concept only ever has one parent (even if more than one parent would conceptually be more correct), though each concept can still have more than one child
Multiaxial Hierachy - a hierarchy constructed so that each concept can have more than one parent as well as more than one child. Being multiaxial does not automatically imply completeness of classification. There is more classification, certainly, but not necessarily all possible classification. 
Exhaustive Multiaxial Hierarchy - a special case of a multiaxial hierarchy in which all concepts currently within the terminology have all (and only all) the parents which they should have and all (and only all) the children they should have. However, 'should have' is a can of worms. Whether or not something is exhaustive is ultimately only decideable with reference to a separate formal and explicit definition of how to tell which parents and children a concept should have.
Index - a means of looking up or retrieving elements from a terminology. This look up may be:

lexical (based on the actual words, or synonyms of words, contained in the phrases in the term list) e.g. search for any term phrase that contains the strings 'cardiac', 'heart' or 'cardi-' as a suffix or infix. 

conceptual (based on a property of the meaning of the phrase) e.g. search for any concept whose declared meaning (e.g. its fully atomised definintion), or other information that does not define it but is separately asserted to be true or it, has something to do with the [heart] concept 

Parent - a term or concept A is said to be a parent of another B if , in the term hierarchy as it currently exists, concept A appears immediately above B. 
Child - a term or concept B is said to be a child of another A if , in the hierarchy as it currently exists, concept B appears immediately below A. 
Ancestor - a term or concept A is said to be an ancestor of another B if , in the hierarchy as it currently exists, concept A appears anywhere above B. The parent of B is, therefore, a special kind of ancestor.
Descendent - a term or concept B is said to be a descendent of another A if , in the hierarchy as it currently exists, concept B appears anywhere below A. The child of A is, therefore, a special kind of descendent
Leaf - a term or concept in a hierarchy is said to be a leaf term or leaf concept if, in the hierarchy as it currently appears, it has no children 

Relationships between concepts
The basic purpose of having concepts and links in the overall system is so that pairs of concepts can be related to each other by one or more flavours of semantic link: 

diabetes IS-A disease
hand IS_PART_OF upper limb
smoking CAUSES cancer 

Relations between concepts can be:

Defining Relations - relations that are used to declare the atomised definition of a composed concept
Necessary Relations - relations that are not part of the definition of a concept, but are true of it and all its descendents
Extrinsic Relations - relations that are true of a concept, but not necessarily also true of its descendents
Direct Relations- relationships (either defining or necessary)authored directly on the concept concerned
Inherited Relations - relationships (either defining or necessary) inherited from a concepts ancestors
Inferred Relations- relationships inferred as additionally true given all the information in the direct and inherited relations and a set of inference rules

For example:

'right lung' (concept name)

IS-A lung (defining)
HAS_LATERALITY right (defining)
HAS_PART right upper lobe (necessary)
HAS_PART right middle lobe (necessary)
HAS_PART right lower lobe (necessary)
IS_PART_OF respiratory system (inherited, from Lung)
HAS_PHOTO http://www.photos.org/lung.jpg (extrinsic)
HAS_CODE 'X4565' (extrinsic)
HAS_PART alveolus (inferred by transitivity, from right upper lobe HAS_PART alveolus)

Rules for organising or relating concepts
Model - a concept system
Concept system - a system of symbols that stand in for concepts and/or the links between them, and which may or may not be intended to be processed with reference to some formalism
Formalism - an explicitly expressed set of rules. For example, the specification for how to tell what should or should not be a parent of a concept 
Partonomy - also known as mereology, a system of concepts and links intended to represent part-whole relationships specifically 

Data structures for holding organisations of concepts
Network - some way of arranging terms and/or concepts into a mesh-like structure, using links to connect the concepts. Different from a hierarchy. A hierarchy can be thought of as a special (simple) case of a network. 
Graph - a network 
Directed graph - a network in which each link has a direction, and reads differently if traversed in the opposite direction. For example, the link IS_PART_OF in 'Femur IS_PART_OF leg' can be read in the opposite direction to give: 'leg HAS_PART femur'
Directed acyclic graph - a directed graph in which you can't follow a single directed link around (through any number of concepts) in the same direction and come back to where you started. You can get back to where you started using a succession of different links, but not using the same link. Typically, in the context of classification, the most important thing about being a DAG is that that you can't be your own ancestor or descendent.

The finished product

Having put all the pieces together, there are a number of different names given to the finished products.

Coding Scheme - usually means some kind of term list in which each term also has a code. Often organised, usually into some kind of mixed hierarchy, but may have no structure at all (ie it may be a flat, unordered list) 
Classification - usually means some kind of term list + a system of codes + some kind of hierarchy. However, most things currently called classifications do not use only the Is-A link exclusively in building their hierarchy: they employ a mixed hierarchy . For this reason most of them might more properly considered to be thesauri.
Ontology - a system of concepts linked to a term list (terminology) 
Thesaurus - a classification (qv) in which more than one kind of relationship is used between successive layers of the hierarchy tree. For example, in the following tree the link between each layer alternates between isKindOf or isPartOf:

Heart 
--Heart Valve
----Aortic Valve 
------Aortic Valve Cusp
----Mitral Valve 
------Mitral Valve Cusp

User tasks: things to make and do with all of the above 

And what does the user do with these products ?

Terming - the act of finding the most appropriate (or least inappropriate) term for a given real-world concept that is currently in your head, from amongst a fixed list of terms (however that list is organised) 
Coding - recording the codes associated with the terms which you found as a result of terming, and by which the same terms or concepts can be identified or referenced in future
Grouping - the act of taking a distinct and delimited set of individual codes (or any other collection of objects or patients to which codes have previously been attached) and sorting the original set into a number of subsets according to some specified criteria. Usually the criteria is to group codes according to whether they are 'kinds-of' more abstract codes, for example to group the codes for 'laryngectomy' 'tonsillectomy' and 'dental extraction' under either 'operations on the mouth' or 'operations that hurt a lot'. In the health arena, grouping is commonly done to collect together all codes that have similar resource implications (e.g. operations that cost the same, or diseases that involve the same length of stay in hospital).
Coordinating - (relevant to compositional schemes only) EITHER the act of assembling a new composed concept (SNOMED CT meaning) OR the act of taking a composed concept and placing it correctly within the existing consistent organisation of all the other concepts, atomic or composed, already in the concept system (GALEN meaning).
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