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Graphs are cool

By Tomaž Bratanič
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Social networks
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Game of Thrones
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Recipes
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Biomedical graphs
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What are Knowledge Graphs? 

● Entities can be real-world objects and abstract concepts

● Relationships represent the connections between entities

● Semantic description of the entities and relationships 

A knowledge graph is a structured representation of 
facts, consisting of entities, relationships and semantic 
descriptions
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From Data points to a Knowledge Graph
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65+ Graph Algorithms - Out of the Box

 Pathfinding & Search Centrality Community Detection

❏ Delta-Stepping Single-Source
❏ Dijkstra’s Single-Source
❏ Dijkstra Source-Target
❏ All Pairs Shortest Path
❏ A* Shortest Path
❏ Yen’s K Shortest Path
❏ Minimum Weight Spanning Tree
❏ Random Walk
❏ Breadth & Depth First Search

❏ Degree Centrality
❏ Closeness Centrality
❏ Harmonic Centrality
❏ Betweenness Centrality & Approx.
❏ PageRank
❏ Personalized PageRank
❏ ArticleRank 
❏ Eigenvector Centrality
❏ Hyperlink Induced Topic Search (HITS)
❏ Influence Maximization (Greedy, CELF)

❏ Weakly Connected Components
❏ Strongly Connected Components
❏ Label Propagation
❏ Leiden
❏ Louvain
❏ K-Means Clustering 
❏ K-1 Coloring
❏ Modularity Optimization
❏ Speaker Listener Label Propagation
❏ Approximate Max K-Cut
❏ Triangle Count 
❏ Local Clustering Coefficient
❏ Conductance Metric

Heuristic LP Similarity Graph Embeddings

❏ Adamic Adar
❏ Common Neighbors
❏ Preferential Attachment
❏ Resource Allocations
❏ Same Community
❏ Total Neighbors

❏ K-Nearest Neighbors (KNN)
❏ Filtered K-Nearest Neighbors (KNN)
❏ Node Similarity 
❏ Filtered Node Similarity
❏ Similarity Functions

❏ Fast Random Projection (FastRP)
❏ Node2Vec
❏ GraphSAGE
❏ HashGNN



© 2022 Neo4j, Inc. All rights reserved.9

Pathfinding - finding the shortest path
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Centrality - finding the most important nodes
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Community detection - finding densely connected groups
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Node embeddings - for ML workflows
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Demo time - Marvel
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Knowledge-graph-based chatbot
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LLMs are great, but:

• Knowledge 
cutoff date

• Hallucinations

• Lack of 
information 
source

• Lack of 
domain-specific 
or private 
information



© 2022 Neo4j, Inc. All rights reserved.16

● Generating training 
data is hard and 
expensive

● Doesn’t solve 
knowledge cutoff 
issue, only pushed 
it to a later date

● No data sources
● Hard to debug, is 

the information 
coming from 
foundation training 
set or from 
fine-tuning set or is 
it hallucinated?

Supervised fine-tuning an LLM
From Google documentations
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● Providing relevant 
context in prompt

● Avoid relying on 
facts provided by 
LLMs

● Increased 
transparency due to 
provided sources 

● The answer is as 
good as the 
provided context

Retrieval-augmented generation
    (in-context passing)



Retrieval-augmented generation (in-context passing) flow



Chat with your PDF application



Vector similarity search

Given a question, find the most relevant documents based on a similarity metric (such as 
Cosine Similarity) between vector of the question and vectors of contents.
Moving from keyword search to similarity (semantic) search.

Q: what is text 
embedding?

abstractId similarity

456 0.923445

22 0.892114

… ... 

Top K by similarity



Retrieval-augmented generation flow for structured 
information using generated Cypher statements

https://towardsdatascience.com/langchain-has-added-cypher-search-cb9d821120d5
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● Pass the schema 
information to LLM 
along with the 
question to 
generate a 
database query

● Can be enhanced 
by providing 
specific query 
examples in the 
prompt

Using LLMs to generate queries



Answer generating chain

Giving an LLM presentation 
with a pop quiz at the end.



© 2022 Neo4j, Inc. All rights reserved.24

Demo time - LLM



About me

Tomaž Bratanič - Graph & LLM enthusiast                     Author of:

● https://bratanic-tomaz.medium.com/
● https://twitter.com/tb_tomaz
● https://github.com/tomasonjo
● bratanic.tomaz@gmail.com

Special discount code for 40% off: ctwnodes40

http://mng.bz/vPnM
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