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Can we define ontology in a few paragraphs?

• A 371 page book (Effingham), 23 page paper (Gruber), 17 page paper (Guarino), 
10 page rebuttal (Neuhaus), another 17 page paper (Neuhaus), the developing 
ontologies 101 (from Protégé), … do not help in understanding
• (IMHO) Understanding is better served by less formality and a focus on 

definitions, objectives and understanding how to go about creating an ontology 
(systems thinking)
• Key concepts are captured (but are out of date) in a paper from 2003, Ontologies and the 

Semantic Web, by Elin K. Jacob
• Also like some concepts from Neuhaus’ paper (What is an Ontology?)



Key Concepts – Jacob  
• https://asistdl.onlinelibrary.wiley.com/doi/full/10.1002/bult.283
• Ontologies have been variously construed as classification schemes, 

taxonomies, hierarchies, thesauri, controlled vocabularies, terminologies and 
even dictionaries. While they display characteristics reminiscent of each of 
these systems, to equate ontologies with any one type of representational 
structure is to diminish both their function and their potential.
• Ontology (with an upper-case “O”) is the branch of philosophy that studies the 

nature of existence and the structure of reality. However, the definition 
provided by John Sowa is more appropriate …. Ontology, Sowa explains, 
investigates “the categories of things that exist or may exist” in a particular 
domain and produces a catalog that details the types of things – and the 
relations between those types – that are relevant for that domain. This catalog 
of types is an ontology (with a lower-case “o”).
• Ontology can be defined as a partial, simplified conceptualization of the world 

as it is assumed to exist by a community of users – a conceptualization created 
for an explicit purpose and defined in a formal, machine-processable 
language.

https://asistdl.onlinelibrary.wiley.com/doi/full/10.1002/bult.283


Key Concepts - Jacob (Continued)

• An ontology offers a concise and systematic means for defining the semantics of 
[some domain] Web resources. The ontology specifies relevant domain concepts, 
properties of those concepts – including, where appropriate, value ranges or 
explicit sets of values – and possible relationships among concepts and 
properties… it provides support for processing of resources based on meaningful 
interpretation of the content rather than the physical structure of a resource or 
syntactic features such as sequential ordering or the nesting of elements.



Key Concepts - Neuhaus
• https://arxiv.org/pdf/1810.09171
• An ontology of a given domain of interest is a document that provides:

• a vocabulary for describing the domain of interest
• annotations that document the vocabulary

• Where annotations are any kind of material that is included in an ontology with the intent to document its 
vocabulary or its logical axioms. This includes natural language definitions, explanations, comments, examples, 
references, links, diagrams, pictures, audio files or video files.

• a logical theory (consisting of axioms and definitions) for the vocabulary
• in a way that these three elements together enable a competent user of the ontology to ascertain 

its intended interpretation.
• Ontologies are about “sharing knowledge” and are ”documents” that evolve

• An ontology version may be derived from a previous version in various ways, e.g., by adding new 
axioms, removing annotations, or correcting spelling mistakes. Further, an ontology version may 
be the result of translating the annotations in a different language (e.g., from English to Spanish) 
or by translating the logical theory from one logic to another (e.g., from OWL to first-order logic) 
or by changing the serialization of the logical theory (e.g., from a serialization in OWL Manchester 
Syntax to Turtle). Thus, ontology versions do not exist in isolation, but form a network. 

https://arxiv.org/pdf/1810.09171


Key Concepts – Gruber
• https://tomgruber.org/writing/onto-design.pdf
• Ontologies [are] a way of specifying content-specific agreements for the sharing 

and reuse of knowledge 
• Formal ontologies are viewed as designed artifacts, formulated for specific 

purposes and evaluated against objective design criteria
• A body of formally represented knowledge is based on a conceptualization: the 

objects, concepts, and other entities that are assumed to exist in some area of 
interest and the relationships that hold among them (Genesereth & Nilsson, 
1987). A conceptualization is an abstract, simplified view of the world that we 
wish to represent for some purpose… An ontology is an explicit specification of a 
conceptualization.
• Pragmatically, a common ontology defines the vocabulary with which queries and 

assertions are exchanged among agents. Ontological commitments are 
agreements to use the shared vocabulary in a coherent and consistent manner. 
The agents sharing a vocabulary need not share a knowledge base; each knows 
things the other does not, and an agent that commits to an ontology is not 
required to answer all queries that can be formulated in the shared vocabulary. In 
short, a commitment to a common ontology is a guarantee of consistency, but 
not completeness.

https://tomgruber.org/writing/onto-design.pdf


Key Concepts – Gruber (Continued)

• Design objectives:
• Clarity - An ontology should effectively communicate the intended meaning of defined 

terms.
• Coherence - An ontology should be coherent: that is, it should sanction inferences that are 

consistent with the definitions.
• Extendibility - An ontology should be designed to anticipate the uses of the shared 

vocabulary.
• Minimal encoding bias - The conceptualization should be specified at the knowledge level 

without depending on a particular symbol-level encoding. 
• Minimal ontological commitment - An ontology should require the minimal ontological 

commitment sufficient to support the intended knowledge sharing activities… should make 
as few claims as possible about the world being modeled, allowing the parties committed to 
the ontology freedom to specialize and instantiate the ontology as needed.



What else should be explained?
• RDF/RDFS/OWL2/rules and OWL syntaxes are but one way to convey ontologies -> The 

important thing is defining and documenting the concepts and relationships (and tie to 
“systems thinking”)

• A bit more on moving from glossaries to taxonomies to thesauri to ontologies
• A bit on upper level ontologies (providing insights into broad concepts, but systems 

thinking does this also + there are SO MANY upper ontologies and they are SO big and 
philosophical), mid-level ontologies (some of the same problems), and domain 
ontologies 
• Advise people to think about their problem domain (as a system, informed by concepts distilled by 

MikeB)
• Not model the world  and not get caught in conceptualism vs realism debates

• “Knowledge graphs” -> The encoding of knowledge according to the ontology and 
expressed as nodes/edges


