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Part I: Graphs pre GenAI
Graph Database,

Graph Analytics & AI
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Started with the Questions:
1. How do real & digital world 

systems show up & behave?

2. Can we contribute a new way of 
working with data that’s 10x+ 
better for complex systems
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Computer, social, 
communications, biological, 
ecological, transportation, 

payment, etc.

HierarchiesNetworks

Org, supply chain, 
bill of materials, asset 

ownership, etc.

Journeys

Customer journey, 
patient journey, career 

journey…
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7 Source: https://mhsu2112.substack.com/p/thinking-differently
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Stores & processes data 
the way we understand the 
world and like the brain

Highly efficient: 1000x 
performance with 10x less 
hardware

Flexible schema enables 
applications to be far more 
easily evolved

Agile, open, enabling data 
& use case network 
effects

9

Graph DBMS
Data stored & queried as a graph vs tables

ISO GQL standard 2024 
(first since SQL ‘86)
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Graph Analytics: The Shape of the Data Tells a Unique Set of 
Stories

Graph Analytics = Graph Algorithms + Parallelized Graph Pattern Matching + Graph Embeddings +
      Graph ML + Visual Graph Exploration
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Visualizing & Identifying Supply Chain Bottlenecks

25% reduction in fraud 
across 800k credit 
applications annually

40% lower attrition. 
13% increase in internal 
hiring across 8k employees

5x faster time to spot 
incidents. 10% reduction in 
contestion. $750M annual 
economic impact.

Near-instant response to 
zero-day attacks across 
100M customer endpoints
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Normal Behavior

Previously 
undetected 
fraud.
Detected 72hrs
into a PoC

Value: >$10M+ in 
fraud detected



Connected Data Unlocks Step Function in Value
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Use Case Maturity (time)

Leveraging connections
(Graph DB)

U
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s Your opportunity

with Graphs
Traditional data 

methods
(RDBMS, NoSQL)



2,100 Customers 
Worldwide
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Trusted by 
84 of the 9 / 10 

Top Telcos

9 /10 
Top Aerospace & Defense

20 / 20 
Top US banks

10 / 10 
Top Automakers

9 / 10  
Top Pharmaceuticals

10 / 10  
Top Technology & Software

8 / 10  
Top Insurance Companies

8 / 10
Top Retailers
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Illustration by David Somerville based on the original by Hugh McLeod (@gapingvoid)

Facts Relationships
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Progression of Human Understanding



Graphs Database, Graph Analytics, Knowledge Graphs
     (Find patterns, connect dots, use topological insights)

BI, Data Lakes, Marts, 
Warehouses, 
Lakehouses

Summarize & Search

RDBMS & NoSQL
Store & Retrieve

Progression of Organizational Understanding
The Database Landscape
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Illustration by David Somerville based on the original by Hugh McLeod (@gapingvoid)

Facts Relationships



Part II: Graphs in the GenAI Era
GraphRAG, Knowledge Graphs, 

Context Graphs, Ontology, Semantics, 
Memory
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“D&A leaders must redesign the D&A 
architecture to make the context layer the 
central brain for AI agents to deliver trusted 
intelligence.”

-

Gartner Says Organizations with Successful AI Initiatives Invest Up to Four Times More in Data and Analytics Foundations
April 16, 2026





Ashu GargJaya Gupta

AI’s Trillion-Dollar 
Opportunity: 
Context Graphs
Dec 22, 2025



Neo4j: "Momentum reflects scale and 
defensibility: $200M ARR, 84% Fortune 100 
penetration, and accelerating GraphRAG 
adoption, contributing to one of the highest 
IPO probabilities we track."
- CBInsights



What’s the big deal?
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95% 
AI pilots 

fail



“For high-stakes work, 
I need a system that 
accumulates 
knowledge and 
improves over time."

“Model quality fails 
without context.”
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Top Causes of AI Failure
AI Hallucinates
LLMs make mistakes – that’s unacceptable for mission critical applications 

1

AI is a Black Box
Very hard to build trust with stakeholders, regulators, and customers if you can’t explain 
anything about AI decisions

2

AI Lacks Context
Models don’t have access to relevant enterprise context for each decision

4

LLMs Have No Judgment
Any data is fair game to AI models. No ability to apply privacy, security, or other restrictions 
on appropriate, legal, and ethical data use
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Tracing the 
root cause



What do 
you feed 
your 
agents?



Data ≠ Knowledge
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Data Access Controls 
and Explainability 

for Trust, 
Transparency 

and Compliance

Agents Need Knowledge. Specifically:

Real-Time Updates &
Low-Latency Retrievals

1

Efficient Storage of 
Structured, Semi-structured 

and Unstructured Data

2

Connects Enterprise Data 
Within and Across Silos to 

Provide Context for AI

3

Stores RAG Corpus and 
Agentic Memory in a 

Unified Platform

4

5
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Foundation models trained on the world’s 
data lack specific domain knowledge

Small models trained on specific data lack 
the latest data, are opaque, lack discernment, 
and can still hallucinate the results

Data in unstructured form is difficult to mine 
and make sense of

Organizational data is spread across silos and 
includes lots of noise in addition to the signal

Data structured as static rows and columns is 
organized to support fixed & simple questions

Knowledge layer for AI: the need and the 
challenge



The AI Knowledge Layer

Apps          Agents

    Knowledge Layer

Tools

● Bridges human and machine understanding

● Links and unifies data sources and objects

● Holds structure, context and meaning

● Uniform memory & retrieval layer for agents

34
STORES DATA AS A GRAPH



The AI Knowledge Layer

Apps          Agents

    Knowledge Layer

Tools

Data 
Platforms 

Data Source

Data Source

Data Source
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And how it 
interacts with 
the world

Agents need to 
know what 
real-world topic or 
actor is being 
treated

Sara

#1: Provides 
Context for Agents

Recent 
online 

interactions

Contents of 
shopping 

cart

Sara’s 
household 
members

Orders by 
Sara’s 

household 
members

Complaints & 
Returns

Previously 
purchased 
products



And therefore Better Answers
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GraphRAG reduces 
median per-issue 
resolution time by 

28.6% 
for LinkedIn’s 
customer service team
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Neo4j Inc. All rights reserved 202639

Based on the context provided, here is a summary of the 
asset managers that may be vulnerable to lithium storage:

• The company that produces batteries and other products 
incorporating battery technology is vulnerable, as 
increased demand for batteries could place capacity 
constraints on their lithium supply chain. 

• The company that sources steel and copper from Chile 
and Australia is vulnerable, as those countries are 
expected to experience severe weather due to climate 
change. 

• The company that relies on suppliers for components and 
systems necessary for their products has some 
vulnerability. If there are lithium shortages it could result in 
supply constraints, cost pressures, or component 
shortages.

• The company uses lithium-ion batteries or other battery 
technology in their products is vulnerable to lithium 
shortages which could reduce battery supply, increase 
costs, or otherwise negatively impact their business.

Which asset managers are vulnerable to lithium shortage?

Better accuracy though 
concept matching

RAG
Vector only approach
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GraphRAG
Vector + Graph

Knowledge graph yields 
more complete & 

actionable answers

Based on the context provided, the asset managers that 
may be vulnerable to lithium shortage are:

• Quantamental Technologies LLC
• DEPRINCE RACE & ZOLLO INC
• ATRIA Wealth Solutions, Inc.
• CITIGROUP INC
• CHARLES SCHWAB INVESTMENT MANAGEMENT INC
• ROYAL LONDON ASSET MANAGEMENT LTD
• STIFEL FINANCIAL CORP
• TUCKER ASSET MANAGEMENT, LLC
• Patriot Financial Group Insurance Agency, LLC
• SeaCrest Wealth Management, LLC

The context indicates that Stanley Black & Decker uses 
lithium batteries in many of its products. With increasing 
demand for lithium, there could be supply constraints and 
increased costs for lithium. This could negatively impact the 
profitability of Stanley Black & Decker. The asset managers 
listed above have holdings in Stanley Black & Decker, and 
therefore may be vulnerable to the risks of lithium shortage 
for this company.

Which asset managers are vulnerable to lithium shortage?
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Customers

Employees

Network & 
Security

Process

Suppliers

Transactions

#2: Connects the Silos

Products



Talent Learning & Development
Career Management

Orgs (who is who)
Career Development

From project-scoped graphs 
to enterprise-scale network 
effects

Identity & Access 360
Identity Resolution 
Reputation Scoring

Threat Detection
Zero Trust

Route Planning & Optimization
Real-time Supply Chain Visibility

Inventory Planning
Risk Analysis

Product Recommendations
New Product Introductions

Product Customizations
Product Inventory

Product Pricing

Bottleneck Identification
Process Improvement
Process Automation
Process Monitoring

Recommendations
Loyalty Programs
Churn Prevention
Customer Offers
Dynamic Pricing
Intelligent Ads

Anti-money Laundering
Digital Payment Scams
Credit Risk Assessment   

Claims Fraud
Credit Fraud

Network & Security

Suppliers 
Product

Customers

Transactions

Process

Employees



Knowledge Graph View
of an Apple

Vector View
of an Apple

#3: Provides Knowledge Transparency
and (if you want it) Deterministic Reasoning

Human View
of an Apple
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“Neo4j enables us to enforce robust information security by 
applying access controls at the subgraph level.”

 -Eric Costantini, Chief Business Officer at Data^2. 

Neo4j Inc. All rights reserved 202645

#4: Data Protection & Discernment



#5: Handling of Complex Questions
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Agentic Query Generation: 
“Cypher >> SQL for Complex Queries"



1 Provides Context for Agents, for Better Answers

Connects the Silos2

Knowledge Transparency & Option for Determinism3

Data Protection for AI Discernment4

Handling of Complex Questions5

Role of the AI Knowledge Layer



Top Enterprise AI Challenges

AI Hallucinates
LLMs make mistakes. That’s unacceptable for many mission-critical applications.

1

AI is a Black Box
Very hard to build trust with stakeholders, regulators, and customers if you can’t explain 
anything about AI decisions

2

AI Lacks Context
Models don’t have access to relevant enterprise context for each decision

4

LLMs Have No Discernment
Any data is fair game to AI models. No ability to apply privacy, security, or other restrictions 
on appropriate, legal, and ethical data use

3

✅

✅

✅

✅



Knowledge

Facts

Context

Language

Statistics

Creativity
KL LLM



Deeper dive into the 
knowledge layer



https://neo4j.com/blog/agentic-ai/enterprise-knowledge-layer/



Applications Agents Tools

Data MemoryOntologies

Reference

Master/Transactional

Virtual/Material Graphs

Long & Short Term

Procedural

Context Graph

Domain Model

Systems Metadata

Business Rules

Enterprise knowledge layer







Graph Visualization
(For the humans)

Entity-link navigation, AI-generated 
dashboards, etc.

Graph Algorithms
Knowledge enhancements 

computed from graph topology
Centrality, Clustering,

Link prediction, et al.

Similarity & Search
String/number, fulltext, 
semantic search (aka vector 
similarity), geo coordinates, 
etc.

Graph Querying
- Transactional - “spider” through the 

graph from a known starting point 
to return context or a “connect the 
dots” answer

- Analytic - match for patterns across 
a large graph corpus (e.g. “find 
money laundering patterns”)

GNNs
Topological vectors:

multidimensional vector 
array representing the 
shape of the subgraph 

surrounding a node

Graph Queries & Computation: Fundamentals
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Provides foundational services like 
memory, context-graph to power all 

AI platforms.

Agentic Brain

Graph Intelligence Platform

Browser (Query) Bloom (Explore) NeoDash(Dashboards) Data & Document  Import GraphQL

Aura Agents
Build multi hop agents 

in seconds. 
Graph

AI

AI 
Powered 

Graph
Tools

Database 
& Graph 

Algorithms

Agentic Ecosystem
Integrate: AWS, GCP, Azure, LangChain, 
ServiceNow, SalesForce, Databricks & 

Snowflake

Database Analytics (GDS) Graph Engine 
(Virtual Graph)




