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Class Axioms
OWL Constructor DL Syntax Manchester OWL Example

intersection of C  D⊓ C and D Every instance of this class is male and human.

union of C  D⊔ C or D Every instance of this class is a man or a woman.

complement of ¬ C not C No instance of this class is male.

one of {a}  {b}.. ⊔ {a b …} Every instance of this class is either Britain, Canada, or France

some values from RC ∃ R some C Every instance of this class has one or more Tracked Wheels

all values from RC ∀ R only C Every instance of this class can have only person as members.

min cardinality ≥NR R min 3 Every instance of this class has at least four wheels. 

max cardinality ≤NR R max 3 Every instance of this class has at most four wheels. 

cardinality = N R R exactly 3 Every instance of this class is supervised by exactly 1 national government.

has value  R {a} ∃ R value a Every instance of this class is a friend of Kevin Bacon. 
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Two Kinds of Ontologies

• Reference/Domain Ontology: an ontology created according to 
best practices that is designed to provide an authoritative 
representation of a domain of interest. 

• Application Ontology: an ontology engineered for a specific use 
or application focus and whose scope is specified through testable 
use cases.
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Three (More) Kinds of Ontologies
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Your Ontology
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Triple Store
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Triple Store

Your Ontology
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What do we do about competing ontologies?
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Joint Intelligence Knowledge Graph and Ontologies

June 5, 2026 15

US Customs Class B Export Code

Reuses and links to existing, authoritative 
resources

MIL STDs 2525 & 6016

National System for Geospatial Intelligence 
(NSG) Application Scheme

GeoSPARQL

Hazardous Substance Databank

Quantities, Units, Dimensions, 
and Data Types (QUDT)

PubChem

 A modular suite of ontologies for DoD IC applications
 Aligned to Basic Formal Ontology (BFO) and Common Core Ontology (CCO)
 Strict Semi-Automated QC process

APL 
Proprietary

Total

Ontologies ~160 ~300

Classes ~16,000 ~163,000

Properties ~116 ~330

Axiomatized Classes ~51,000 ~52,000

Space 
Ops

Air, Ground, & Maritime Orders Of Battle

Weapons

Sensors & 
Signatures

CBRNE & 
WMD

Countries & Governments

Multi-Modal Data Labeling

Facilities

Cyber & Electronic Warfare

People & Organizations Events

Improvised Explosive Devices

Missile Supply Chain & Fuel 
Production

Broad DoD/IC Domain Coverage

Partitioned into layers that enable 
compatibility across classification 
levels 

DoD Equipment 
Codes
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person

Mission Areas correspond to Sets of Domain Ontologies.
A mission area describes what one wants to do.
A domain ontology describes a domain of expertise or science.

roles

terrorist 
acts

human 
resource 

processes

social 
relations

cyber

Human 
Resources

Counter Terrorism

travel

finance

education

skills

Lesson: We have 
to work together 
to avoid 
duplication.

Example: Whether one
cares about counter terrorism
or human resources, the 
kinds of things one cares 
about are the same.

equipment
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The National Security 
Ontology Foundry 

(NSOF)

Policy and 
Guidance
Subgroup Relations

Subgroup

Cyber 
Ontology 
Subgroup

Industrial 
Ontology 
Foundry

The Open 
Biomedical and 

Biological 
Ontology 

(OBO) Foundry

National 
Center for 
Ontologica
l Research

Related Organizations

Military 
Equipment 
Ontologies 
(MEOWG)

History of the National Security Ontology Working Group
• 2016 – IC OWG Charter signed, effective for 5 years.
• 2019 – DoD/IC OWG -- started as a five-person group in May 2019. Distribution now exceeds 250.
• 2021 – JAIC funded initial feature enrichment for National Security Ontology Foundry.
• 2022 – NGA supports National Security Ontology Foundry.
• 2024 – IC CDO C and CDAO sign memo directing use of top-level and mid-level for the Foundry.
• 2025 – National Security Ontology Foundry achieves initial operating capability at NGA.
• 2026 – FY26 National Defense Authorization Act directs the SECDEF to establish an ontology working group for the DoW.

IRI 
Subgroup

Chief Digital and 
Artificial 

Intelligence Officer

Intelligence 
Community Chief 

Data Officer Council
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Infrastructure OntologyCyber Ontology

Communications Ontology Financial Ontology
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Infrastructure OntologyCyber Ontology

Communications Ontology Financial Ontology

Basic Formal Ontology
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https://www.iso.org/standard/74572.html
The Open Biological and Biomedical 
Ontology (OBO) Foundry
http://www.obofoundry.org
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“Both councils direct the use 
of… Basic Formal Ontology 
and Common Core 
Ontology.”

“The next steps.. are to 
codify recommended 
principles and governance 
processes to manage the 
DoD-IC Ontology Foundry”

-IC CDO and CDAO, 2023



The National Security Ontology Foundry (NSOF)

• Foundry Organization: A collective of 
individuals dedicated to building 
ontologies that adhere to a common set of 
principles that are designed to facilitate 
interoperability.

• A NSOF Environment: A development 
environment at a specific security level 
that facilitates the development and 
release of ontologies under shared 
governance.

• The NSOF Network: The interconnected 
set of NSOF Environments, distinguished 
by security constraints, which jointly 
facilitate the coordinated evolution of 
domain ontologies.

Foundry 
Unclassified Foundry 

Secret

Foundry 
Top Secret

Foundry Network
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Some ontology developers will use 
tools in the Foundry environments 
to do all of their development. 

The Foundry network consists of a set 
of development environments. Each 
environment contains a git platform, 
an ontology browser, a continuous 
integration/continuous development 
pipeline, and artifact storage that 
stores previous versions. Ontologies 
published at one level of security are 
pushed out as read only copies to 
environments at higher security levels.

Foundry Node
Security level 4

Foundry Node
Security level 3

Foundry Node
Security level 1

Foundry Node
Security level 2
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Some ontology developers will use 
tools in the Foundry environments 
to do all of their development. 

Other ontology developers already 
have their own environments, and 
will just publish to Foundry 
repositories and use them for 
accessing new ontology releases.

The Foundry network consists of a set 
of development environments. Each 
environment contains a git platform, 
an ontology browser, a continuous 
integration/continuous development 
pipeline, and artifact storage that 
stores previous versions. Ontologies 
published at one level of security are 
pushed out as read only copies to 
environments at higher security levels.

A local 
development 
environment

Each Foundry Node contains ontologies approved by the Foundry Board, as well as 
the ability to create project-specific content. These are clearly demarcated to 
ensure consumers are steered to Foundry-approved ontologies.

Foundry Node
Security level 4

Foundry Node
Security level 3

Foundry Node
Security level 1

Foundry Node
Security level 2
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Security oversight and quality assurance is supported by manual 
and automated processes in each environment. Executive Agents 
and their development teams can browse the ontologies in the 
environments to understand where to prioritize future work. 
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Some ontology developers will use 
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The National Security 
Ontology Foundry

Artifacts are generated 
for staging and 
production.

Stable versions added
to a local production environment.

From Development To Production 

Each domain ontology 
(e.g. watercraft)in the 
Foundry conforms to 
common principles and 
standards, allowing 
each to form part an 
ever-evolving set of 
ontologies that 
together form a 
common hierarchy.
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part of a CI/CD 
pipeline for a 
specific
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The National Security 
Ontology Foundry

Content from 
these 
ontologies is 
tagged as
part of a CI/CD 
pipeline for a 
specific
effort.

These tags allow 
automatically 
down selected,
mission-relevant 
content to be 
generated for 
enrichment, 
testing, and 
release

Stable versions added
to a local production 
environment.

Artifacts are generated 
for staging and 
production.

Stable versions added
to a local production environment.

From Development To Production 

Each domain ontology 
(e.g. watercraft)in the 
Foundry conforms to 
common principles and 
standards, allowing 
each to form part an 
ever-evolving set of 
ontologies that 
together form a 
common hierarchy.



NSOF 2026
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New congressional direction

New infrastructure availability

New tools forthcoming



FY26 National Defense Authorization Act
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Coming Soon: Foundry Tooling Lab
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The Foundry Tooling Lab is a platform to support ontology development through AI-
enabled tools. A current prototype is in its earliest stages and focused on demonstrating the 
art of the possible. 

Three tools: 

1. A hierarchy comparison capability that allows users to quickly review the ancestors of 
inter-ontology matches.

In-development capabilities include: 
2. A candidate class matching pipeline – automatically identifying equivalent classes 
across ontologies.
3. A class definition generation feature – generating draft definitions for undefined 
classes.



How can I help create policy and best 
practices for NSOF?

How can I get my ontologies into NSOF?

How can I access the NSOF?
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Three FAQs



How can I help create policy and best practices for NSOF?
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Join the National Security Ontology Working 
Group (NSOWG)

For accessing the “DIOWG space” on the TRMC, log into https://www.tr
mc.osd.mil/ and contact diowg-coord@lists.aerospace.org for access.

https://www.trmc.osd.mil/
https://www.trmc.osd.mil/
mailto:diowg-coord@lists.aerospace.org


How can I get my ontologies in the NSOF?
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Write to the OntologyTeamMailbox@nga.mil



How can I access the NSOF?
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NSOF on SBU / NIPR 
-Agent: https://agent.nga.mil/
-GitLab: https://my.gs.mil/login

https://agent.nga.mil/
https://my.gs.mil/login
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