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Agenda

 What is a knowledge graph?
 Measuring organizational readiness
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What is a knowledge graph?

 Representation of an organization’s 
knowledge assets, content, and 
data—people, places, documents, 
multimedia, data, etc. 

THINGS!
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What is a Knowledge Graph?

THINGS with 
RELATIONSHIPS!

 Representation of an organization’s 
knowledge assets, content, and 
data—people, places, documents, 
multimedia, data, etc.—and how these 
things are related to each other. 
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What is a knowledge graph?

 Framework that
 Defines the things – people, documents, data, multimedia, etc.

– Classes of things
– Subclasses of things

 Defines properties to describe a class of things or a subclass of things, ex: Name
 Defines relationships between the things or between the classes and subclasses

 Typically, this is an ONTOLOGY that defines classes for the things, properties for the things, 
and relationships between the things.

 Add instances and voila!  A knowledge graph.

 Knowledge Graph = an ontology + instances

Name

Created
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Knowledge Graph = 
Ontology + Instances

THINGS with 
RELATIONSHIPS!

Pat

Kirkland, WA, USA

Nov 2020 Sales 
Report

Seattle, WA, USA

Company’s Cloud 
Account on AWS

Executive 
Presentation

2020 Sales Reports

Lives in

Stored

Has work location

Stored

Created

Created

Part of

Talked About
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Same concept, two knowledge graphs – Fluid Dynamics

PhySH - An ontology for the physics 
domain

Google knowledge graph for the 
same concept

https://physh.aps.org/browse?facetIds=Research%2520Areas&disciplineIds%5B%5D=Fluid%2520Dynamics
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Types of knowledge graphs

Type Content Goal
Knowledge base Repository of structured and 

unstructured information.
Discover and manage resources so they can 
be used to reason about and draw 
conclusions about the world.

Social network Social structure determined by the 
interactions between individuals, 
groups, and organizations.

Identify patterns, locate influential entities, and 
examine network dynamics.

Data catalog An organized inventory of the data 
assets in an organization.

Discover, use, interpret, and govern 
data entities.

Combinations Combinations of content. Combinations of goals.
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Some common uses for knowledge graphs

Uses Example
Enhance search results Google
Personalized search results Facebook, Google
Entity linking Amazon
Recommender systems Amazon, Netflix, Spotify
Target ads Google, Facebook
Enhance analytics of data (insert name of business here)
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There are not a lot of knowledge graphs available off the shelf
… but there are many ontologies available  (think framework)

https://bartoc.org/en/browse?shs_term_node_tid_depth=All&shs_term_node_tid_depth_1=All&shs_term_node_tid_depth_2=All&shs_term_node_tid_depth_3=2&shs_term_node_tid_depth_4=All&field_format_tid=All
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Commonly used knowledge graph data resources (think instances)

Knowledge Graph Domain Source
DBpedia Cross-domain Wikipedia
Wikidata Cross-domain Wikipedia, (Metaweb Freebase)
Google Knowledge Graph Cross-domain Web data
Facebook Entities Graph Cross-domain Wikipedia, Facebook data
The Linked Open Data Cloud Cross-domain Various

Qingyu Guo, Fuzhen Zhuang, Chuan Qin, Hengshu Zhu, Xing Xie, Hui Xiong, and Qing He. “A Survey on Knowledge Graph-Based 
Recommender Systems.” arXiv:2003.00911 [cs.IR] Last checked 10/31/2020

https://wiki.dbpedia.org/
https://www.wikidata.org/wiki/Wikidata:Main_Page
https://lod-cloud.net/
https://arxiv.org/abs/2003.00911
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Agenda

 What is a knowledge graph?
 Measuring organizational readiness
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Data Management Maturity (DMM) model

Level Category Description
1 Ad hoc There are Ad hoc processes at the project level, but not applied across 

business areas. Processes are reactive, repair vs. prevention, and 
improvements are not extended throughout the organization or maintained.

2 Repeatable Repeatable processes are planned and executed based on policy by skilled 
staff, and with stakeholder involvement. 

3 Defined Standardized processes are defined and followed.
4 Measured Statistical and quantitative process metrics have been defined and are used to 

identify variance, predict outcomes, and analyze results.
5 Optimized Process performance is optimized by applying Level 4 analysis to identify 

opportunities for improvement.

Source: CMMI Institute. Data Management Maturity Model at a Glance.
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Data Management Maturity process areas

Source: CMMI Institute. Data Management Maturity Model at a Glance.
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DMM pros and cons

Pros
 Independent (and self-) benchmarking
 Increased sustainment
 Supports executive sponsorship

Cons
 Complexity and expense

 Reading and understanding the materials
 Putting it into action 

– Identifying processes
– Mapping processes to model
– Gathering required data
– etc.

 Does not scale down well to small 
organizations and small projects



16Taxonomy Strategies  The business of organized information

DMM alternative

 Different organizations have different levels of sophistication in their planning, execution, and 
follow-up for knowledge base, social network, and data catalog projects.
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Conduct an organizational, data, and technical infrastructure readiness 
scan (1) 

 Develop knowledge graph scope 
and use cases
 Do some background research on the 

domain, including review of any existing 
user research, functional requirements, 
documentation from related projects, 
etc.

 Interview business and technical 
stakeholders

 Develop Competency Questions 
(CQs) – Questions the knowledge 
base, application, or ontology 
should be able to answer in 
fulfillment of the use case and a 
representation of the sample 
answers. 
 Elisa F. Kendall and Deborah L. 

McGuinness. Ontology Engineering. 
Morgan and Claypool, 2019.
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Example of competency questions (CQs) for a health care provider 
knowledge base
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Conduct an organizational, data, and technical infrastructure readiness 
scan (2)

 Assess an organization’s knowledge assets, content, and data
 Do some background research including review of metadata, data dictionaries, content inventories, 

guidelines or standards, architectural diagrams, database schemas etc. 
 Analyze search logs and content analytics
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Entry Terms
Compare and Web-
site SearchesKey Concepts CMS Dataset Values

Semantic 
Relationships

post-stroke therapies; 
physical therapist 
stroke; occupational 
therapist for stroke; 
speech therapy for 
stroke; speech, 
occupational, and 
speech therapy in one 
place / near me

stroke

physical therapist

occupational therapist

should be synonym for 
“Physical Therapy and 
Restorative Services” 
(Specialty) Physical Therapy 

Services” (HHC)

CF Taxonomy web 
search : “stroke”

has related Care 
Settings “Physical and 
occupational therapy 
clinic”

speech therapist

is synonym for 
“Occupational Health 
Services” (Specialty)

“Occupational Therapy” 
(PC Specialty); has related Condition 

“Stroke”

should be synonym for 
“Speech Pathologist” 
(Specialty)

PC search on Specialty 
“Physical Therapy; 
Occupational Therapy; 
Speech Language 
Pathologist” 

HHC search for 
“Physical Therapy 
Services; Occupational 
Therapy Services; 
Speech Pathology 
Services”

should have “Physical 
Therapy” (PC Specialty)

“Speech Language 
Pathologist” (PC 
Specialty)

should have “Speech 
Pathology Services” 
(HHC)

Occupational Therapy 
Services” (HHC)

User web search: post-
stroke therapies

User Terms
Terms that are in CF Ontology

“Stroke” (Condition)

Competency Question #62: “Find out about post-stroke physical, occupational 
and speech therapy once she is released to home.”
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21

Class:Specialties 

Class:Specialties 

Class:Specialties 

Competency Question #62: “Find out about post-stroke physical, occupational 
and speech therapy once she is released to home.”
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Onto Concept



Competency Question #62: “Find out about post-stroke physical, occupational 
and speech therapy once she is released to home.”
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Do a knowledge graph proof of concept (POC)

1) Develop a high-level ontology for a 
broader domain (e.g., Healthcare), 
and a detailed ontology for a 
specific domain (e.g., ESRD).

2) Populate the Knowledge Graph 
with instances.

3) Build queries based on the 
competency questions.

4) Validate the Knowledge Graph.
5) Document the Knowledge Graph 

development process.

In-center hemodialysis; In-
center peritoneal dialysisHemodialysis Equipment and 

Supplies; Home Dialysis 
Equipment and Supplies

Dialysis Facility

Home hemodialysis training; 
In-center hemodialysis; In-
center peritoneal dialysis

Nephrology

Mappings to Medicare.gov dataset values

I have ESRD and need to find a 
dialysis center located near me?



24Taxonomy Strategies  The business of organized information

Enterprise knowledge graphs: Ready or not?

 Is there an executive sponsor?
 Are use cases identified? 
 Are there competency questions?
 What are the available knowledge assets?

 Existing ontology, business glossary, employee profiles
 Data and content sources that use the ontology, glossary, or other named entity semantic resources

 Is there a platform for knowledge graph development?
 Ontology management system
 Graph database

 Has a validation process been specified?
 Is there a process for sustainment?
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Summary

 A knowledge graph IS A ontology with instances.
 An ontology IS A framework for a knowledge graph.
 Readiness IS A maturity assessment process.

 For CMS, the organization wasn’t ready at the time. 
 … But they came back a year later to do more work on this.

 High maturity really means a process and metrics emphasis.
 This is a guide to discover what processes may be more sophisticated than your organization can 

handle, and to decide where you need to improve your processes.
 Keep in mind the difference between organizational and team sophistication. A specific team may do 

some very advanced things, even if the organization around them is not “mature”.



26Taxonomy Strategies  The business of organized information

Resources

 The Basel Register of Thesauri, Ontologies & Classifications (BARTOC). https://bartoc.org/. 
 Joseph A. Busch & Ron Daniel, Jr. “Benchmarking Your Search Function: A Metadata 

Maturity Model.” May 17, 2005. https://taxonomystrategies.com/presentation/benchmarking-
your-search-function-a-maturity-model/. 

 “Data Management Maturity Model at a Glance”. CMMI Institute. 
https://cmmiinstitute.com/getattachment/cb35800b-720f-4afe-93bf-
86ccefb1fb17/attachment.aspx. 

 “Designing for Values Based Information Seeking” [PDF][Video]. Vivian Bliss, Joseph Busch, 
Madonnalisa Chan and Susan Golden, Taxonomy Strategies at the IA Summit in Vancouver, 
BC on March 25, 2017. 

 Qingyu Guo, Fuzhen Zhuang, Chuan Qin, Hengshu Zhu, Xing Xie, Hui Xiong, and Qing He. 
“A Survey on Knowledge Graph-Based Recommender Systems.” arXiv:2003.00911 [cs.IR]

 Kendall, Elisa F. and Deborah L. McGuinness. Ontology Engineering. Morgan and Claypool, 
2019. https://www.amazon.com/Ontology-Engineering-Synthesis-Lectures-
Semantic/dp/1681733102. 

 PhySH – Physics Subject Headings. American Physical Society. https://physh.aps.org/. 

https://bartoc.org/
https://taxonomystrategies.com/presentation/benchmarking-your-search-function-a-maturity-model/
https://cmmiinstitute.com/getattachment/cb35800b-720f-4afe-93bf-86ccefb1fb17/attachment.aspx
http://www.taxonomystrategies.com/wp-content/uploads/2017/01/Designing%20for%20Values-Based%20Information%20Seeking.pdf
https://blueprintdigital.com/ia-summit-2017/vivian-bliss-joseph-busch-susan-golden/
https://arxiv.org/abs/2003.00911
https://www.amazon.com/Ontology-Engineering-Synthesis-Lectures-Semantic/dp/1681733102
https://physh.aps.org/
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Questions

Joseph Busch
jbusch@taxonomy strategies.com

Vivian Bliss
vbliss@taxonomystrategies.com
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