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The Evolution of… Web Search

Full Text 
Search

Full text Era: 1994 - 2000
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Google is based on a variety of innovative 
technologies, including sophisticated text matching 
and its advanced, patent-pending technology called 
PageRank™, which ensures that the most important 

results always come up first.
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The Evolution of… Web Search
PageRank Era: 2000 - 2012

PageRank

Full Text 
Search
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Property
Address: Unter den Linden 1

Owner

Node

Relationship

Carl 
Bertelsmann

Bertelsmann
Building

Named After
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The Evolution of… Web Search
The Knowledge Graph Era: 2012 - 2024

PageRank

Full Text 
Search
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Google I/O ‘24 Keynote
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Google I/O ‘24 Keynote



Full Text 
Search

PageRank

Knowledge Graph

LLM + GraphRAG

The Evolution of Web Search
The GraphRAG Era: 2024 -
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Introduction to 
GraphRAG
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What IS GraphRAG?
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Very Simple.

GraphRAG is RAG where the R path includes 
a Knowledge Graph.



Opportunity

Your Application

User
1

Q: What…?

5

The answer is…

Embedding
Generator
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Documents 
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4

+ “Q”
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Context makes the Difference
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Neo4j knowledge graphs supply the LLM with information about 
your company so answers are specific to your business, giving 

more context for more accurate responses.  

AD

AD

AD

Your Enterprise Knowledge Graph

According to the context 
Disease here AD refers to 
‘Alzheimer’s Disease’

Disease

Protein

XYZ

According to the context Protein 
here AD refers to 
‘Alcohol Dehydrogenase’

According to the context XYZ 
here AD refers to 
‘Something else’

Role-Based 
Access Control



So…How to build a 
Knowledge Graph?
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Our Data is connected by Definition

:Reaction

Relationships 
are directional

Relationships 
have a type

:Enzyme
:Protein

name: Alcohol dehydrogenase
UniprotID: P43220
Description: oxireductase
Ec_number: 1.1.1.1

:CODES
confidence: 0.89 :PERFORMS

Nodes and 
relationships can have 

any number of 
properties

Nodes represent 
entities

Relationships represents how 
things are related, connected, 

assembled… 

Nodes can have zero or 
more labels

name: Oxidation

:Gene

name: Adh
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> 90%
of the Data is captured 

in relational 
databases

Are human T2D genes regulating the same 
metabolites which in turn are also regulated in a 
diabetic pig model?

Same question, but from a data-point-of-view: 
Is A connected to R?
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Side Note
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 The Problem with Relational Data Architecture

Forces business entities into a rigid, tabular format

Limits flexibility to adapt as business needs change

Requires complex joins and data pipelines to connect siloed data

Slows time-to-insight and hinders agility

Stifles Innovation

Hinders Agility

Adds Complexity

Delays 
Decision-Making
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Are human T2D genes regulating the same 
metabolites which in turn are also regulated in a 
diabetic pig model?

Same question, but from a data-point-of-view: 
Is A connected to R?

Same data in 
Graph format
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Industry Leaders choose Graph
20 / 20 

Top US banks

3 / 5 
Top Aircraft 
Manufacturers

7 / 10  
Top Telcos

3 / 5  
Top Hotel Groups 

8 / 10  
Top Insurance Companies

10 /10 
Top Automakers

7 / 10 
Top Retailers

5 / 5
Top 

Pharmaceuticals

Trusted by 
75 of the

9 / 10
Top Pharmaceuticals
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Use Cases for the entire Drug LifeCycle
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Use Cases in Biotech and Chemical Industries

Supply Chain

Risk 
Mitigation

Bill of 
Material

Process
Management

Track
&

Trace

Formulation

Strain
lineage

Feedstock Repurposing

Synthesis

Chemical 
Reactions

Stereo
Specificity

Competitive 
Intelligence
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Integrates with All Your Data

Patents  / 
Literature

Omics

RWD / 
Clinical trials

Open 
Target

Omics

High-throughput 
screening

Ontologies / 
Terminologies

Ontologies / 
Terminologies

Internal Data

External Data
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Connect Data + Metadata + Ontologies

Patents  / 
Literature

Open 
Target

Omics

Ontology 1
(external)

Ontology 2
(internal)

Terminology 1
(internal)

Internal & External Ontologies
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Enable Customers to

Make Sense of Data Relationships

Kno
ws

Knows

Knows

Know
s

Pl
ay

s

Lives_in

In_sport

Likes

Fa
n_

of

Plays_for

Explore the hidden patterns and features in your data

What’s important? What’s unusual? What’s next?
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Enable Customers to

Make Sense of Data Relationships

Over 45 pretuned, parallelized algorithms. Iterate fast with different data sets & models, 
version trained models.

Bring the context of your connected data into 
a format that other pipelines can ingest.

The Largest Catalog of 
Graph Algorithms

Native Graph Catalog and 
Analytics Workspace

Graph Vector Embeddings 
for Gen AI



Use Case
AstraZeneca
BIKG - Biological Insights Knowledge Graph

CIKG - Competitive Intelligence Knowledge 
Graph
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AstraZeneca

Uncovering new 
molecular relationships 
in enormous datasets
for accelerated drug 
discovery was a daunting 
task for AstraZeneca.
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Let’s build bridges to connect “siloes” of interest…

The diagram shows the resulting subgraph for 
the federated query that answers the question

“Find all genes in BIKG linked with a specific disease, and then 
all trials in CIKG that are testing drugs targeting those genes”

Biological Insights
Knowledge Graph

Competitive Intelligence
Knowledge Graph

CIKG

Kudos to Antonio Fabregat, Presentation from 
Graphsummit London 2024



Use Case
Danish Biotech Company
Drug Repurposing
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Data from Clinical Trials

Disease2 Drug2

CD40

Disease1 Drug1
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Disease1

Drug1

Disease2

Drug2

Drug7

Target2

Disease4

Phase 2

Phase 2
Phase 3

Phase 1

Phase 3
Disconti
nuedPhase 3

Phase 2

Drug3

Drug4

Drug5

Drug6

Disease3

Target1

Opportunity for engineering?

“In what 
targets and 
diseases do 
competitors 

invest?”

“Can we 
extend 

indications 
on our 

in-house 
molecule?”



Who is Neo4j
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300
$1B+ Enterprise 

customers

$500M
In funding

170+
Global Partner 

Ecosystem

250K
Community of 

developers and
data pros

100M+
Downloads

Creator of the 
market category

Continued market 
leader
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Neo4j: For Applications and Analytics

Intelligent
Applications

Graph Transactions, 
Storage & Querying 

Intelligent 
Modeling
Graph Analytics, ML, 
& Data Science

 



(graph)-[are]->(everywhere)

alexander.jarasch@neo4j.com


