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Why Ontology? The Problem and the Solution

ǒ ñLarge organizationsò are complicatedé

ǒ Most data is modeled in Relational Models and 

stored in tables in relational DB 

ǒ To extract meaningful information, you need to 

query data across tables, across domains and 

resolve which tables to join

ǒ Can NOT query these tables without a deep 

knowledge of the tables and their relationships:
ƺ No common and UNIVERSAL 

vocabulary/lexicon/terminology 

ƺ Navigating between the different information 

systems can become complex and not scalable

IT

Manufacturing Shipping

R&D
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Why Ontology? The Problem and the Solution

ǒ This is where ontology can come to the 

ñrescueò. It provides a controlled way, 

meaning  controlled vocabulary, to organize 

knowledge and navigate between domains

ǒ So what is an ontology?
ƺ No exact definition

ƺ å Computable lexicon

ƺ å Dictionary that can be used by both computers 

and human being

ƺ å Representation of categories in reality

ǒ Ontology = Representation of the type of 

entities in a given domain and the 

relations between them. 

IT

Manufacturing Shipping

R&D

Financial transactions can utilize the 

Financial Industry Business Ontology

which provides a global financial vocabulary
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Why Ontology? The Problem and the Solution

ǒ Interoperability:
ƺ Ontologies promote interoperability across 

heterogeneous data systems

ǒ Stability:
ƺ We create an ontology by exploiting the 

relative stability of our own natural language 

(English is stable, unlike a changing 

code/software that can be easily changed)

ǒ Extendibility:
ƺ Ontologies are easily extendible 

(English is stable and extendable)

Vendor A Vendor B

Interoperable systems

Phone in English is a phone

Phone
Smartphone
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OBO Foundry Approach: Hub and Spokes

The OBO (Open Biological and Biomedical Ontology) Foundry 

is building its ontologies using the ñHub and Spokesò strategy: 

BFO is the ñhubò, at the top and it is extended as the ontologies 

are getting built (the spokes, immediately from BFO)

ǒ Why BFO?
ƺ Very small

ƺ Modular approach

ƺ Evolves carefully

ƺ Provides a Domain neutral top-level ontology

ƺ Active user forum, large user base

ƺ Well documented

ƺ Trained personnel with portable expertise

BFO

Mid-Level 

Ontologies

Domain 

Ontologies

Top-Level 

Ontology
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OBO Foundry Approach: Modularity

ǒ Modularity is achieved vertically 

and horizontally

ǒ It reduces the ñmappingò needs

ǒ At the domain level we get the 

division of authority and labor 
ƺ SMEs are in charge on the domain 

ontology

ƺ SMEs are working within their 

domain

ǒ Ownership by experts

ǒ User discoverability

ǒ Growing incrementality

OBO Foundry ñhub and spokesò strategy for

developing interoperable ontology modules

Mid-Level Ontology

(common to a subset

of domains)

Domain Level Ontology

(specific domains)

Top-Level Ontology

AFO adds a set of domains

calibration.ttl
cell-

counting.ttl
injection.ttl osmometry.ttl pumping.ttl
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BFO: Top-Level Ontologies (TLO) ISO 21838-1 

BFO evolved into an ISO/IEC standard 

21838, Information technology, Top-Level 

Ontologies (TLO), July 2019.

It defines:

ǒ Top Level Ontology
ƺ Ontology that is created to represent 

categories that are shared across a 

maximally broad range of domains

ǒ Category
ƺ General class or type that is shared across 

many domains and is represented by a 

domain-neutral term

Top-Level 

Ontology

Categories

calibration.ttl
cell-

counting.ttl
injection.ttl osmometry.ttl pumping.ttl
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BFO and AFO on BioPortal (Ontology Lookup Service)
the National Center for Biomedical Ontology
https://bioportal.bioontology.org/ontologies/BFO

https://bioportal.bioontology.org/ontologies/AFO

https://bioportal.bioontology.org/ontologies/BFO
https://bioportal.bioontology.org/ontologies/AFO
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BFO: The Top

ǒ BFO provides a hierarchy which can be 

used to categorize anything into several 

high-level categories 

ǒ entity is at the top of the hierarchy 

ǒ OWL (the WEB Ontology) places thing at 

the top of the hierarchy 

ǒ Practically, everything is an entity

entity
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AFO: The Top

entity
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BFO: Top 2 Disjoint Categories

ǒ entities are divided into two disjoint categories:
ƺ continuant

ƺ occurrent

ǒ continuant entities (exist through time)
ƺ Have continuous existence in time

ƺ Can gain and loose parts

ƺ Preserve their identity through change

ǒ occurrent entities (exist in time)
ƺ Have temporal parts

ƺ Unfold themselves phase by phase 

ƺ Exist only in their phases/stages

continuant occurrent

entity
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AFO: Top 2 Disjoint Categories

continuant occurrent

entity
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BFO: Top 2 Disjoint Categories

ǒ A continuant is something that exists 

at an instant in time and it continues to 

exist through time

ǒ Examples: 
ƺ a machine, a bolt, a factory, a tool, a letter 

ƺ the smell of a coffee 

ƺ a smile 

ƺ a handyman

ǒ At any time when a continuant exists, 

so do its parts 

ǒ continuant preserve its identity through 

time

continuant

entity

occurrent
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BFO: Top 2 Disjoint Categories

ǒ occurrent is something that has 

temporal parts

ǒ Examples: 
ƺ an experiment 

ƺ tools gathering 

ƺ smiling

ƺ drinking coffee

ƺ fixing

ƺ sending a letter 

ǒ events that occur at an instant in time 

and processes that last through time 

are both occurrents

continuant

entity

occurrent

process start

event



©2020 Allotrope Foundation

AFO: Top 2 Disjoint Categories

continuant

entity

occurrent

process start

event
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BFO: Top 2 Disjoint Categories

ǒ In reality, things and processes

exist in different ways and so we 

should keep the ontology

ǒ Either continuant or occurrent

but NOT both! 
continuant

entity

occurrent

Oil Pump Pumping
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BFO: Top 2 Disjoint Categories

ǒ They are two orthogonal, complementary 

perspectives in many areas:
ƺ continuants vs. occurrents

ƺ commodities vs. services (car vs. car rental)

commodity is a thing, car rental is a process

ƺ stocks vs. flows (in a warehouse)

ƺ products vs. processes

ƺ anatomy vs. physiology

ƺ musical instruments vs. performance

ǒ continuants can participate in occurrents
ƺ A handyman participates in tools gathering

continuant

entity

occurrent

Rental
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BFO: Top 3 Most General Universals (Categories) 

BFO top categories 

ǒ continuant
ƺ independent continuant

or

ƺ dependent continuant 

ǒ occurrent continuant

independent 

continuant

entity

occurrent

dependent 

continuant
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BFO: Independent vs. Dependent Continuant

ǒ Something that is a physical part of another 

entity is an independent continuant

ǒ Example: 
ƺ a CPU is part of a computer, but it can be 

detached from the computer and still exist. 

ǒ This is different from a dependent 

continuant

ǒ Examples: 
ƺ a smile; you cannot detach a

smile from a face

ƺ the red color at the center 

of a ripe watermelon; you 

cannot have it without the 

watermelon

continuant

independent 

continuant

entity

occurrent

dependent 

continuant
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dependent 

continuant

BFO: Independent vs. Dependent Continuant

ǒ independent continuant is an 

entity that can exist by itself 

or 

it is a physical part of another entity

ǒ Examples: 
ƺ a machine

ƺ a bolt

ƺ a factory 

ƺ a face

continuant

independent 

continuant

entity

occurrent
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BFO: Independent vs. Dependent Continuant

ǒ dependent continuant can only 

exist in relation to another object 

or objects. It means that 

dependent continuant exists 

only by virtue of another entity 

and it is not part of the entity

ǒ Examples: 
ƺ a smile

ƺ the color of a flower

continuant

independent 

continuant

entity

occurrent

dependent 

continuant
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AFO: Top 3 Most General Universals (Categories) 

continuant

dependent 

continuant

independent 

continuant

entity

occurrent
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AFO: Extension of the General Universals (Categories)

continuant

dependent 

continuant

independent 

continuant

entity

occurrent

AFO adds a category to 

express general roles in 

the context of data or people 
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AFO: Extension of the General Universals (Categories)

continuant

dependent 

continuant

independent 

continuant

entity

occurrent

AFO adds a category to 

express information 

content entity
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BFO: Occurrent

ǒ An occurrent can be:
ƺ a process entity

ƺ a process boundary entity

ƺ a spatiotemporal region entity

or a

ƺ temporal region entity process

boundary

spatiotemporal 

region

occurrent

process
temporal

region
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BFO: Process

ǒ A process is something that 

happens over time, it has 

temporal parts, and it depends

on a continuant. 

ǒ Examples: 
ƺ your life has several parts such as 

infancy, childhood, adolescence, and 

adulthood, senior age and involves a 

continuant, which is ñYouò. 

ƺ a trip, writing a letter, and a sample 

preparation in the lab are all 

processes

process

boundary

occurrent

process
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AFO: Process

process

boundary

occurrent

process
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BFO: Process Boundary 

ǒ A process boundary is the 

instant temporal boundary of 

a process, 

ǒ Examples: 
ƺ first time eye opening of a 

newborn baby

ƺ leaving home to start a trip

process

boundary

occurrent

process




