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Graph databases provide the ability to quickly discover and integrate key relationships between enterprise data sets. Business use cases such as recommendation engines, social networks, enterprise knowledge graphs, and more provide valuable ways to leverage graph databases in your organization. This webinar will provide an overview of graph database technologies, and how they can be used for practical applications to drive business value.Read less
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Graph Databases – Benefits & Risks
Donna Burbank
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	2. Democratizing data
for Analytics  and AI
with Enterprise
Knowledge Graphs
STARDOG
Navin Sharma
VP, Product
 


	3. Growing levels of  data volume and distribution are
making it hard for organizations to exploit their data
assets efﬁciently and effectively. Data and analytics
leaders need to adopt a semantic approach to their
enterprise data; otherwise, they will face an endless
battle with data silos.”
Gartner
“Leverage Semantics to Drive Business Value from Data”
November 2021
 


	4. Points of friction  remain when it comes to sharing data &
knowledge broadly
Challenges
Data Culture Focus on Big Data; Data Collection; Data
Centralization; Control in the hands of
specialists
Data Model Tightly coupled and shaped by the
underlying data storage infrastructure;
IT-driven
Data
Integration
Complex ETL/ELT Pipelines with
physical copies
Data
Interrogation
Pre-deﬁned queries limited to
processing data within a single
database
Data
Intelligence
Technical Metadata cataloged
separately for passive analytics
Opportunities
Focus on Wide Data; Data Connections; Federated
Data; Data Sharing
Semantic models abstracted from the data structure
and represent business meaning to enable data
harmonization re-use & interoperability
Data Virtualization limits data sprawl, complex data
pipeline development & enables access to real-time data
for faster decisions.
Enable search-driven data exploration & complex
query processing for citizen data users to self-serve.
Metadata linked to semantic model enables inferred
relationships to drive intelligent recommendations
 


	5. A ﬂexible, semantic  data layer
for answering complex queries
across a diverse but connected
enterprise data landscape
• Harmonizes data, metadata &
rules with a business
information model
• Limits data sprawl through
federated data access
• Enables citizen data users to
self-serve
What is an Enterprise
Knowledge Graph?
 


	6. Stardog
Company
Overview
Unite Data, Unleash  Insight.
Stardog’s Enterprise Knowledge Graph platform connects
data based on business meaning into a ﬂexible, reusable
semantic data layer for better insights faster.
We help customers across many industries empower data
citizens to make knowledge-informed decisions.
“Our primary objective is
to provide data at a higher
quality and relieve the
heavy lifting up front so
our data scientists can
actually work with the
data.”
— Head of IT Research, Top Global
Pharma
Select Stardog Customers
 


	7. Getting Started Journey
https://www.stardog.com/get-started/
  


	8. Databricks user? Look  for Stardog under
Partner Connect
 


	9. Q&A
  


	10. Appendix
  


	11. Data Lake (houses)  on the road to
Democratization, But…
CONSEQUENCES
Data lacks
business
context
Enterprise
data lives
beyond a
Lake(house)
Tools not
designed for
Citizen data
users
! ! !
THE PROBLEM: THE PROBLEM: THE PROBLEM:
While most data has
been centralized, it
is far from being
uniﬁed and
understood
Additional data
wrangling hinders
feature engineering Missed business
opportunities
Wasted time and
effort
Limited data
usefulness
Specialized skills are
required to work with
data across the data
supply chain
 


	12. Closing the last  mile towards true
democratization
OUTCOMES
Harmonize
data with
business
meaning
Enable data
exploration
and discovery
Limit data
sprawl
✓ ✓ ✓
Create a reusable,
interoperable
standards-based
vocabulary
abstracted from the
underlying data
infrastructure
Virtualize access to
over 150+ enterprise
data sources to
enable dynamic
data orchestration
Search, query and
infer new patterns &
answer questions
across domains in a
self-serve capacity.
Improved data analyst
productivity
Faster development of
analytic projects
New revenue streams
uncovered
 


	13. Columns Concepts
Business Information  Modeling shifts the focus
to the data consumers, from data producers
 


	14. Data access via  federated query access
limits data sprawl
INCOMPLETE CONNECTED
APPS SEARCH REPORTS BI OTHER
ENTERPRISE APPLICATIONS
Which of three
compounds
combine to
produce X
results?
Q
APPS SEARCH REPORTS BI OTHER
ENTERPRISE APPLICATIONS
Which of three
compounds
combine to
produce X
results?
Q
 


	15. Data Exploration and  Discovery for Citizen
Data Users to self-serve
ENCUMBERED ENABLED
Search
Query
Explore/Infer
 


	16. Supercharge
your analytics
& AI  directly
within your
applications
Data Frames
SQL
End-Point
GraphQL API
 


	17. Augmenting Data Science  Workﬂow
Data
Sources
Feature
Engineering
ML
Algorithm
Predictions
Consuming
or
Visualizing
Connected
KG data
enablement
Re-connected
and
contextualized
predictions
1 2 3
1
2
3
+ Knowledge Graph Queries + Save to Knowledge Graph + New Tools to use (eg Explorer)
Ideal data scientist
onboarding is “add 2
lines of python, get
Graph”
 


	18. Knowledge Graphs power  many industry
use-cases
Financial - IT Asset Mgmt, Ops Risk &
C360, Cybersecurity
Health - Patient 360
Information Services/Market Research
Life Sciences - Drug Discovery
Media & Publishing - Semantic Search/
Recommendations
Retail - Product
360
Telecommunications - Network Monitoring /
E-Learning
Government - MBSE
Manufacturing - Digital
Twin, Supply Chain
 


	19. Key Capabilities that  come with an EKG
Platform
Virtualization Semantic Graph Inferencing
STOP manipulating data
every time you have a
new business challenge to
solve.
The most ﬂexible enterprise
abstraction layer for data to
solve today’s toughest
business challenges.
Generate more
connections to further
enhance the network
effect of your analytics
Reduce the time, resources,
and costs of deploying data
for advanced analytics
Deﬁne the data model in
relation to the meaning, not
the structure, of the data.
Capture, store, share, and
enrich metadata using ML
and reasoning,
 


	20. How Are Semantic  Graphs Different from Property
Graphs (ex: Neo4j)?
• Standards Based – Different tools can be plugged into the
stack, if they adhere to the standards
• Schema abstraction – The data in semantic graphs is
associated with a schema, not shaped by it – your modeling
decisions are separate from data representation
• Data Representation – Data is physically represented
differently, as composites of atomic triples versus distinct
entities
 


	21. Stardog is
more than
just  a Graph
Database
Unlike LPGs,
Stardog is more
than just a graph
database. Stardog’s
platform is
designed to unify
data from disparate
sources and
uncover
connections across
data silos.
Labeled Property Graphs
Mature 3rd
generation virtualization
capability eliminating the need to copy
data, with Connectors to popular SQL and
NoSQL sources
Primarily supports import from
gremlin-speciﬁc CSV ﬁles; incurs cloud
hosting costs and complex ETL
pipelines
Best in class Inference Engine, supports
all OWL 2 standards, ﬂexible reasoning
options
No reasoning capability
BI/SQL Server endpoint translates
knowledge graph into SQL for
consumption by popular BI platforms
including Tableau, PowerBI, Cognos, and
more
No connectors
Stardog supports representation of both
RDF and LPG via RDF* graph types. While
natively RDF, we provide the ﬂexibility to
use LPG as a framework.
LPG Only
Explainability is directly integrated into
the platform
Explainability is based on reasoner
used
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Donna Burbank
2
Donna is a recognised industry expert in
information management with over 20 years
of experience in data strategy, information
management, data modeling, metadata
management, and enterprise architecture.
Her background is multi-faceted across
consulting, product development, product
management, brand strategy, marketing, and
business leadership.
She is currently the Managing Director at
Global Data Strategy, Ltd., an international
information management consulting company
that specializes in the alignment of business
drivers with data-centric technology.
In past roles, she has served in key brand
strategy and product management roles at CA
Technologies and Embarcadero Technologies
for several of the leading data management
products in the market.
As an active contributor to the data
management community, she is a long time
DAMA International member, Past President
and Advisor to the DAMA Rocky Mountain
chapter, and was awarded the Excellence in
Data Management Award from DAMA
International.
She has worked with dozens of Fortune 500
companies worldwide in the Americas,
Europe, Asia, and Africa and speaks regularly
at industry conferences. She has co-authored
several books and is a regular contributor to
industry publications. She can be reached at
donna.burbank@globaldatastrategy.com
Donna is based in Boulder, Colorado, US.
Follow on Twitter @donnaburbank
@GlobalDataStrat
Twitter Event hashtag: #DAStrategies
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DATAVERSITY Data Architecture Strategies
• January Emerging Trends in Data Architecture – What’s the Next Big Thing?
• February Building a Data Strategy - Practical Steps for Aligning with Business Goals
• March Master Data Management – Aligning Data, Process, and Governance
• April Data Governance & Data Architecture: Alignment & Synergies
• May Improving Data Literacy Around Data Architecture
• June Business Intelligence & Data Analytics: An Architected Approach
• July Best Practices in Metadata Management
• August Data Quality Best Practices
• September Business-centric Data Modeling
• October Graph Databases: Benefits & Risks
• December Enterprise Architecture vs. Data Architecture
3
This Year’s Lineup
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What We’ll Cover Today
• Graph databases provide the ability to quickly discover and
integrate key relationships between enterprise data sets.
• Business use cases such as recommendation engines, social
networks, enterprise knowledge graphs, and more provide
valuable ways to leverage graph databases in your organization.
• This webinar will provide an overview of graph database
technologies, and how they can be used for practical applications
to drive business value.
4
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Graph Database = Thing Relates to Thing
5
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Graph Database = Thing Relates to Thing
6
Node
Vertice
Edge
Relationship
The more formal way of referring to “thing relates to thing” is
“Nodes & Edges”, “Vertices & Relationships”, etc.
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Graph Databases Mirror the Way We Think
7
Squirrel!
I should go
visit Mary
I wonder how her
brother John is doing?
Is he still dating
Stephanie?
…In the mind, as in data,
there are always random
data points…
Do they still have that
house at the Lake?
Riding their boats on the lake was great.
Remember when John crashed the boat?
Like my toy
as a child.
Graph databases can be intuitive to many, since they mirror the way the human brain
typically thinks – through Association.
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“Traditional” way of Looking at the World: Hierarchies
• Carolus Linnaeus in 1735 established a hierarchy/taxonomy for organizing and identifying
biological systems.
Kingdom
Phylum
Class
Order
Family
Genus
Species
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“New” Way of Looking at the World - Emergence
In philosophy, systems theory, science, and art, emergence is
the way complex systems and patterns arise out of a
multiplicity of relatively simple interactions.
- Wikipedia
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Graph Databases Combine Flexibility w/ Structure & Meaning
• In many ways, graph databases provide the “best of both worlds”.
10
Flexibility of the “New World”
of Discovery & “Emergence”
Structure & Meaning of the “Old
World” through Ontologies
+
 


	32. Global Data Strategy,  Ltd. 2022 www.globaldatastrategy.com
It’s All About Relationships
• In graph databases, relationships are first class constructs.
• Rather ironically, relational databases lack relationships.
• In relational databases, relationships are enforced through joins and constraints.
• NoSQL (e.g. Key Value) databases are also weak at supporting relationships.
11
“A relational database isn’t about relationships, it’s about constraints.”
– Karen Lopez
Customer Account
Is Owner Of
<Customer> <Owner Of> <Account>
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Use Cases for Graph Databases
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Social Networks
13
Donna
Sad, Lonely Person who
doesn’t like data
Who are the cool kids?
i.e. People linked with Donna
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X Degrees of Separation – “The Bacon Number”
• What’s Audrey Hepburn’s “Bacon Number”? i.e. degrees of separation/relation to actor Kevin Bacon
• As always, metadata and data quality are important., i.e Which Audrey Hepburn?
14
Courtesy of oracleofbacon.org
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Fraud Detection in Online Transactions
• Online transactions typically have certain identifiers, e.g. User ID, IP address, geo location, tracking cookie, credit card number, etc.
• Graph patterns can help detect fraud, e.g.
• The more interconnections exist among identifiers, the greater the cause for concern.
• Typically they would be 1:1.
• Some variations may occur, e.g. Multiple credit cards with one person. Families using same machine, etc.
• Large and tightly-knit graphs are very strong indicators that fraud is taking place.
• Triggers can be put into place so that these patterns are uncovered before they cause damage.
15
IP1 IP1 IP1 IP1 IP1 IP1 IP1 IP1 IP1 IP1
CC1 CC2 CC3 CC4 CC5 CC6 CC7 CC8 CC9 CC10 CC11 CC12 CC13 CC14 CC15 CC16 CC17
Fraud? Family
Personal & Business Card
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Recommendation Engines
• Recommendation Engines are familiar to most of us who do any online shopping.
• These engines can be powered by a graph database, e.g.
• Capture a customer’s browsing behavior and demographics
• Combine those with their buying history to provide relevant recommendations
16
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Data Quality & Volume Matters
• Recommendation engines are based on evaluating data sets. If those data sets are faulty or of
poor quality, your results will be flawed.
• Especially if the data sets are small
17
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Master Data Management (MDM)
• Master Data Management (MDM) is the practice of identifying, cleansing, storing & governance
core data assets of the organization (e.g. customer, product, etc.)
• There are many architectural approaches to MDM. Two are the following:
18
Centralized -- Commonly Relational Virtualized/Registry – Commonly Graph
MDM
Virtualization Layer
• Core data stored in a
common schema in a
centralized “hub”.
• Used as a common
reference for
operational systems,
DW, etc.
• Data remains in source
systems.
• Referenced through a
common virtualization
layer.
• Good for analytical
analysis
BOTH require the same core foundation of data quality, parsing & matching, semantic meaning,
data governance, etc. in order to be successful… and that’s usually the hardest stuff.
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When you have a
Hammer, everything
looks like a nail
i.e. Data Warehouses serve a
particular purpose for aggregating &
summarizing data. Not ideal for
graph databases.
Graph Databases for Data Warehousing
e.g. I’d like to report on total product
sales by region, by year, by product
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Data Warehousing & Enterprise Knowledge Graph
20
Data Warehouse
…Show me Total Sales by Region and by
Customer each month in 2017
Enterprise Knowledge Graph
Relational & Dimensional data model Graph data model
…Who are my most influential
customers. (with the most connections)
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Data Management & Ballroom Dancing
“First you dance with yourself, then with your partner, then you dance with the room.”
21
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An Enterprise Knowledge Graph Provides a Holistic View of the Organization
through Relationships
22
“First you dance with yourself, then with your partner, then you dance with the room.”
Customer Data
Data Quality & Semantics are important
for core enterprise data assets.
Name: Audrey Hepburn
DOB: May 4, 1929
Current Customer: No
But the true value is in the
interrelationships between data assets.
Mother of
Name: Luca Dotti
DOB: February 8, 1970
Current
Customer: Yes
Purchased Yacht Insurance
Purchased Home
Insurance
Filed a Claim
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3
Who is Using Graph Databases?
23
Graph Databases currently have
lower adoption than other
platforms (13.7%), according to a
recent DATAVERSITY survey.
* Trends in Data Management, a 2022 DATAVERSITY® Report, by Donna Burbank and Keith Foote
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3
Who is Using Graph Databases?
24
For future implementations, there
is growing interest in graph
databases and technologies
21.5% of respondents are looking
to implement graph within the
next 1-2 years.
* Trends in Data Management, a 2022 DATAVERSITY® Report, by Donna Burbank and Keith Foote
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Summary
• Graph Databases provide powerful enterprise-wide
association using simple constructs
• “Thing Relates to Thing”
• Relationships are first class constructs
• Enterprise use cases are best suited to those that
focus on interrelationships between data points
• Social Networks
• Fraud Detection
• Recommendation Engines
• Enterprise Knowledge Graph
• Graph adoption, while lower than traditional
technologies, is has growing interest.
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DATAVERSITY Data Architecture Strategies
• January Emerging Trends in Data Architecture – What’s the Next Big Thing?
• February Building a Data Strategy - Practical Steps for Aligning with Business Goals
• March Master Data Management – Aligning Data, Process, and Governance
• April Data Governance & Data Architecture: Alignment & Synergies
• May Improving Data Literacy Around Data Architecture
• June Business Intelligence & Data Analytics: An Architected Approach
• July Best Practices in Metadata Management
• August Data Quality Best Practices – with special guest Nigel Turner
• September Business-centric Data Modeling
• October Graph Databases: Benefits & Risks
• December Enterprise Architecture vs. Data Architecture
26
This Year’s Lineup
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Who We Are: Business-Focused Data Strategy
Maximize the Organizational Value of Your Data Investment
In today’s business environment, showing rapid time to value for
any technical investment is critical.
But technology and data can be complex. At Global Data Strategy,
we help demystify technical complexity to help you:
• Demonstrate the ROI and business value of data to your
management
• Build a data strategy at your pace to match your unique culture
and organizational style.
• Create an actionable roadmap for “quick wins”, which building
towards a long-term scalable architecture.
www.globaldatastrategy.com
Global Data Strategy has worked with organizations globally in the
following industries:
Finance · Retail · Social Services · Health Care · Education · Manufacturing
· Government · Public Utilities · Construction · Media & Entertainment ·
Insurance …. and more
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Questions?
Thoughts? Ideas?
28
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