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Learning-Based AI
( M L / L L M )

• Works with data

• Answers questions using large model 
learned from noisy data

• Produces plausible 
(statistically likely) outputs

• Opaque reasoning process

Knowledge-Based AI
( K R R )

• Works with data, and knowledge

• Answers questions using 
curated data and knowledge

• Produces logically entailed outputs

• Transparent reasoning process
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Different Kinds of AI
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Learning-Based AI
( M L / L L M )

Knowledge-Based AI
( K R R )

Low information density
Randomly deleting data would have little 
impact on outputs

Vague knowledge
Rules are uncertain or unknown

Low cost of failure
Some errors can be tolerated

High information density
Randomly deleting data would have big 
impact on outputs

Precise knowledge
Rules are known

High cost of failure
Errors cannot be tolerated
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Knowledge-Based AI
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Knowledge-Based AI = (GOF)AI?
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Expert systems
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Expert systems
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Research

Parallelized semi-naïve 
materialization

View maintenance & 
incremental reasoning

• Concurrent data structures

• Optimized RAM-based storage

• DRed algorithm

• Backwards/forwards algorithm
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Why Now (and not then)?
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External integration 
solutions
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HTTP REST

HTTP REST
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Reasoning engine

Content endpoint API

External Data Sources

Command line interface

High Availability

Web console
Datastore 
admin

Query Explorer
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E N D  U S E R  
A P P L I C A T I O N S

3 R D  P A R T Y  
V I S U A L I S A T I O N S

A N A L Y T I C S  &  
M A C H I N E  L E A R N I N G

E D G E &  M O B I L E  
D E V I C E S

P E R S O N A L  M A C H I N E S ,
O N P R E M I S E S T O C L O U D

Development e.g. Oxford Semantic Technologies
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Digital transformation
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Mutual Reinforcement & Hybrid Architectures
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Hybrid AI Example: Graph RAG
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Knowledge Engineering Bottleneck
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Building KB-AI applications requires 
significant expertise
• You need to understand the business problem
• You need domain experts who understand the knowledge required
• You need semantic expertise to model that knowledge accurately
• You need IT expertise to connect the right data and map it to the model

That collection of skills is valuable & scare

Use LLM-enhanced tools to support 
knowledge engineering!
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AI-enhanced platform for 
collaborative knowledge 
engineering
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Load data from RDF/DB

Map data from CSV or Parquet 
formats.

Preview the graph that will be 
generated.

Download mappings for 
execution in ETL pipelines.

Data
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Bootstrapped from data

Visual collaborative editing

Ontology
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Rules
Visual rule editor.

Exploits ontology & data.

Live editing & feedback.
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Easy query generation from 
natural language.

Ontology aware to reduce 
hallucinations.

Chat to refine follow-ups for 
complexity or further questions.

Chat



© Oxford Semantic Technologies Limited 2026 22

Edit queries generated by  
chat for precise refinement

Save queries for repeated use 
and later development.

Share queries with colleagues  
for collaboration.

Queries
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Use of Semantic 
Technologies
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Regulation support for KYC
In compliance-critical process, 
knowledge graphs guide analysts to the 
next correct action.

AI-assisted analyst retrieves 
the correct guidance where 
accuracy is mission critical.

Bank KYC failures can trigger 
£100m+ regulatory fines and 
reputational damage.

Hybrid AI solution with LLM 
interface to knowledge-based 
AI, using rules to derive the 
appropriate next actions.

Reasoning over customer’s 
specific context gives 
personalized guidance.

R O L E  O F  R D F O XS O L U T I O N

Simplified retrieval through 
more efficient queries. 
Applicable to any process, 
policy or procedure.

24
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Expert customer service chatbot
Providing an enhanced service by 
scaling expert knowledge to provide 
accurate, explainable answers

LLM interface provides expert 
answers to agents or 
customers.

Alongside an improved 
customer experience, 
operational costs are greatly 
reduced.

Hybrid AI solution with LLM 
providing natural language 
interface to knowledge-based 
AI

Reasoning scales expert 
knowledge in the graph to 
minimize LLM hallucinations

R O L E  O F  R D F O XS O L U T I O N

Use of Retrieval Augmented 
Generation (RAG) to combine 
AI technologies

Applicable for scaling any 
expert knowledge where fast, 
correct & explainable answers 
are critical
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A Dynamic Vehicle User Manual
Enabling personalized responses using 
real-time vehicle and sensor data to 
provide only the relevant information.

Allows car owners to ask 
questions that require real-
time vehicle and environment 
data alongside the manual.

Provides tailored, accurate 
answers and lower token 
usage.

Hybrid AI solution with LLM 
interface to knowledge-based 
AI, using rules to identify active 
blockers and root causes

Reasoning over real-time 
vehicle sensor data to give 
personalized context

R O L E  O F  R D F O XS O L U T I O N

Retrieves only relevant 
(smaller) context for the LLM

Applicable to any expert 
support scenario requiring 
personalized, context-aware 
answers
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Marketing Decision Agent
Uses rules-based reasoning to improve 
ad spend by identifying opportunities 
for business growth.

Uses complex multi-channel 
data analysis to give 
explainable AI assisted 
recommended actions.

Reasoning enables faster 
decision making using  
knowledge-based intelligence 
to improve return on ad spend.

Hybrid AI solution with LLM 
interface to knowledge-based 
AI, using rules to identify 
opportunities and actions.

Combine data from multiple 
sources into a unified, 
queryable, semantic view.

R O L E  O F  R D F O XS O L U T I O N

Reasoning provides 
explainable and executable 
decision trees.

Applicable to any decision-
support process requiring 
trusted recommendations.
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Next steps
T H A N K  Y O U

Book a workshop
oxfordsemantic.tech/events

Download RDFox® Mantix
oxfordsemantic.tech/download



www.oxfordsemantic.techwww.cs.ox.ac.uk/ian.horrocks

Thanks for Listening
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