
Knowledge Graphs and 
Neuro-Symbolic AI

An introduction



This talk has two parts 

• A discussion of the magic predicates that allow you to create 

and curate knowledge graphs

• A higher level discussion about NeuroSymbolic AI with 

AllegroGraph.
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Some SPARQL primitives (magic predicates)

• llm:response

• Ask a question and force LLM to return list of elements or JSON structures

• llm:node

• String results can be turned into IRIs, needed to create Graph Structures

• llm:askForTable

• Ask for a table all at once

• llm:askMyDocuments & llm:nearestNeighbor

• Instead of looking for answer in LLM you use our 

embedded vectorstore to query your private documents

• llm:chatState

• Build ‘stateful’ bots: to mix local expertise with the history of a conversation. 
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llm:response as function

• Content
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Recursive SPARQL fun

• Content
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llm:response as magic predicate

• Content
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llm:node turns strings into repeatable URIs

• Content
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Infinitely composable

• Content
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In many cases askForTable is easier J

• Content
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Build a wine knowledge graph..
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And write some reviews for each wine 
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And a fragment…
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Extract the graph of connecting US states

• Content
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The border graph

• Content
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The border graph visualized

• Content
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The border graph visualized

• Content
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The border graph visualized

• Content
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LLM not good at shortest path J

• Content
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Fight hallucinations with other magic 
predicates

(?car ?price) askMyTable: list the ten most expensive cars and their prices 

as integers. Format integers without commas. Omit table header
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Ask SERP for the current price, use 
LLM to extract price from SERP answer

?answer llm:askSerp “find the price of Bugatti Veyron?”

?price llm:response “Extract the price of the car as an integer from the 

following text ?answer, respond with an integer only and no text at all. 

Format something like $80,000,000 as 8000000.
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Find difference between LLM and Google 

• But I don’t know who to trust, so let’s just signal 

hallucination if difference > 20 %
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Title

• Content
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A vector store for search and RAG
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Say you have all books of Chomsky as a tree

• Content
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Title

• Content
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Magic predicate: askMyDocuments

• Content
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Although sometimes you just want the answer

• Content
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Or build chatbot applications
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Behind the scenes

• Many hidden variables visible in the magic predicate call. 

• Contact us for help if you want to experiment with chatState
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Neuro-Symbolic AI
The Next Step for Knowledge Graphs
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2023: Neuro-Symbolic AI is on the Rise
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Enterprise Drivers for Neuro-Symbolic AI

Trust

Explainability

Semantics

Future-proof
Systems

Composite AI 
Tooling

Limitations of AI models that rely purely on machine learning techniques that 
focus on correlation over understanding and reasoning. LLMs sometimes give 
factually incorrect answers or produce unexpected results (hallucinations)

The need for explanation and interpretability of AI outputs that are 
especially important in the regulated industry use cases and in 
systems that use private data.

The need to move toward semantics over syntax in systems that deal with 
real-world entities in order to ground meaning to words and terms in 
specific domains.

The integration of multiple reasoning mechanisms necessary to provide 
agile AI systems eventually leading to adaptive AI systems.

The set of tools available to combine different types of AI models is 
increasing and becoming easier to use for developers, data scientists 
and end users. 
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Neuro-Symbolic AI 
Knowledge Graph Architecture

Neuro-Symbolic 
Knowledge Graph
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Neuro-Symbolic AI 
Knowledge Graph Architecture

Neuro-Symbolic 
Knowledge Graph

Symbolic

• Ontologies, Taxonomy, Description Logic
• Prolog
• Constraint-based Reasoning
• Multi-step Planning
• What-if Scenarios

Knowledge
Representation & Rules
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Neuro-Symbolic AI 
Knowledge Graph Architecture

Neuro-Symbolic 
Knowledge Graph

Neural

Machine Learning Data 
+ Statistics 

Symbolic

• Ontologies, Taxonomy, Description Logic
• Prolog
• Constraint-based Reasoning
• Multi-step Planning
• What-if Scenarios

Knowledge
Representation & Rules

• Graph Neural Network
• Recurrent Neural Networks
• Classification,
• Anomaly Detection 
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Neuro-Symbolic AI 
Knowledge Graph Architecture
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Symbolic – Logic, Reasoning, Rules

Strengths Weaknesses

• Precision & Consistency
• Diagnoses, classifications, 

predictions are repeatable

• Transparency & Explainability
• Clear insight into how 

conclusions are reached

• Reliable in well-understood 
domains

• Complexity & Maintenance
• Need continuous updates

• Limited Flexibility
• Need more rules if novel cases 

come up

• Dependent on Experts
• Need domain experts that 

understand their own rules and 
knowledge and can explain to 
rule-builder
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Neural - Machine Learning, Statistics

Strengths Weaknesses

• Adaptability
• Learn and adapt from new 

data without writing rules

• Pattern Recognition
• Identify patterns and 

correlations in large data sets

• Efficiency in Data Handling
• Handle enormous amounts of 

data

• Black Box Problem
• Hard to explain recommendations 

and predictions. Trust issue

• Data Quality and Quantity
• Insufficient, inaccurate or biased 

data leads to poor decision making

• Ethical and Privacy Concerns
• For good results, you need to see 

ALL the data - potential for 
Personal Information Leakage
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LLM – Vector, RAG

Strengths Weaknesses

• Natural Language Understanding
• At a level we have never seen 

before. Reasoning is impressive

• All the knowledge in the world
• LLMs integrate knowledge from 

many different sources and 
domains

• Up-to-date
• With the latest from OpenAI and 

Google we now have up-to-date info

• Reliability and Accuracy
Never trust any LLM conclusion, 
prediction, or recommendation.

• Contextual understanding
Lacks human embodiment for true 
understanding of the physical world

• Ethical and Privacy Concerns
Will this LLM train on my data?
Are the results acceptable from an 
ethical point-of-view 



Knowledge Graphs at the Core

Source: https://www.sciencedirect.com/science/article/pii/S266732582100159X

Neuro-Symbolic 
Knowledge Graph
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Neuro-Symbolic AI 
Composite Intelligence to Remedy Weak Points

Neuro-Symbolic 
Knowledge Graph

Neural LLM / Vector

Symbolic

Learn & Predict

• Learning based on all 
events for all patients 
using RRN

• Predict future events

NLP + Literature 

• Create future events based 
on history of recent diseases, 
observations,  procedures of 
single patients.

• Tests, medications, procedures 
based on logic embedded in 
clinical care paths

Diagnose, Prescribe & Report



44

Healthcare Needs Neuro-Symbolic AI

IEEE Publication

Entity Event Knowledge Graph
for Powerful Health Informatics

Improve Care & Lower Costs

Learn & Predict 

Diagnosis, Prescribe & Report 
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Healthcare Needs Neuro-Symbolic AI
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Healthcare Needs Neuro-Symbolic AI
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Symbolic

Diagnose, Prescribe & Report

Neuro-Symbolic AI Healthcare Example

Using queries, rules, and programs: 
Predicting GERD using logic
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Symbolic

Diagnose, Prescribe & Report

Neuro-Symbolic AI Healthcare Example

Using queries, rules, and programs: 
Predicting GERD using logic
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Neural

Learn & Predict

Neuro-Symbolic AI Healthcare Example

Using Recurring
Neural Networks 
(RNN) we predict 
Future Events. 

We classify patients
that successfully 
react to procedures or
Medications.
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LLM / Vector

NLP + Literature 

Neuro-Symbolic AI Healthcare Example

Based on medical
history of patient
and 36 M articles 
in pubmed an LLM 
predicts Future Events 
or explains output of 
machine learning
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Neural LLM / Vector

Symbolic

Learn & Predict NLP + Literature 

Diagnose, Prescribe & Report

Neuro-Symbolic AI 
Works Together for Healthcare
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Neural LLM / Vector

Symbolic

Learn & Predict NLP + Literature 

Diagnose, Prescribe & Report

Neuro-Symbolic AI 
Works Together for Healthcare

• Explain ML outcomes
• Verify predictions 

from LLM
• Feature engineering
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Neural LLM / Vector

Symbolic

Learn & Predict NLP + Literature 

Diagnose, Prescribe & Report

Neuro-Symbolic AI 
Works Together for Healthcare

• Ask for more facts 
before committing to a 
prediction.

• Write clinical care plans 
as rules
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Neural LLM / Vector

Symbolic

Learn & Predict NLP + Literature 

Diagnose, Prescribe & Report

Neuro-Symbolic AI 
Works Together for Healthcare

• Ask LLM for diagnostic help
• Feed LLM with medical history
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Neural LLM / Vector

Symbolic

Learn & Predict NLP + Literature 

Diagnose, Prescribe & Report

Neuro-Symbolic AI 
Works Together for Healthcare

Create the feature vectors 
and event sequences for ML
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Neural LLM / Vector

Symbolic

Learn & Predict NLP + Literature 

Diagnose, Prescribe & Report

Neuro-Symbolic AI 
Works Together for Healthcare

Test efficiency of clinical 
care plans



Creating a PatientGraph with AllegroGraph
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Example Open Source Knowledge Graph

UMLS

350 K
Clinical Trials

Pubmed 
COVID
Related

Electronic
Medical

Records** VAERS*

*   Adverse vaccine reactions 
** Synthea
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Example Open Source Knowledge Graph

UMLS

350 K
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Pubmed 
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Related
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*   Adverse vaccine reactions 
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80% of Medical Data is Unstructured

UMLS

350 K
Clinical Trials

Pubmed 
COVID
Related

Electronic
Medical

Records** VAERS*

*   Adverse vaccine reactions 
** Synthea

LLM
NER

LLM
NER

LLM
NER

LLM
NER



AllegroGraph Ties it All Together



AllegroGraph Ties it All Together

Medical Records



Medical Records
UMLS

AllegroGraph Ties it All Together



Medical Records
UMLS

Clinical Trials

AllegroGraph Ties it All Together



Medical Records
UMLS

Clinical Trials

CORS19

AllegroGraph Ties it All Together



Medical Records
UMLS

Clinical Trials

VAERS

CORS19

AllegroGraph Ties it All Together



A patient with future events from LLM and RNN
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LLM

ML:RNN

Symbolic



• Find cases where LLM and 

RNN both predict

some breathing problems for

same patient
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Thank You

Dr. Jans Aasman, CEO of Franz Inc.

ja@franz.com


