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<<requirement>>
Climb: One-engine-inoperative

FEDERAL AVIATION 
ADMINISTRATION (FAA) Title 14, 
Chapter 1, Subchapter C 25.121

…(a) Takeoff; landing gear 
extended… the steady gradient of 
column… not less than 0.5 
percent… for four-engine 
airplanes

Requirement
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Adapted from Breiner, S, Applied Category Theory workshop, 
National Institute Standards and Technology, 2017

Variety of Source Systems

Costs
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Trying to standardize semantics globally sacrifice 
domain-specific semantic fidelity.
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National Institute Standards and Technology, 2017
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Semantic Data 
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1890-1945 Foundational Ideas

Ideas leading to categories, functors, 

and natural transformations

2011 OlogsDiscovery connecting categories to 

database/ontology schemas

2019 Algebraic Property Graphs

APG published as an interoperable 

enterprise knowledge graph meta-model
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2018 Applied Category Theory

Applied Category Theory (ACT) expanded 

more broadly to semantic IT interoperability
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Variety of Source Systems

Costs
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Required Inputs

● Data Schema
● Data Records
● Schema Links (as schema)
● Record Links (as records)
● Rules (declarative)

Automatically Compose Data Sources
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Data, Concepts, Relationships & Rules AKA Records, Attributes, References & Constraints
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Exploiting Categorical Mathematics

● Automate composition of integrations
● Merge data models, schemas and ontologies safely
● Exchange and consolidate data
● Enable forward and backward compatibility
● Curate and add sources incrementally
● Enforce global and domain-specific rules
● Machine-verify integrity of integrations
● Quantify implications of imperfect integrations
● Interoperate between any kind of data structure

Conexus Enables New Paradigm
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Semantic Data 
Interoperability
Enabled by Categorical Mathematics


