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Data as the Building Block of Knowledge
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Data: raw facts

Knowledge: actionable insights

Information: Data in context



Knowledge Management vs Information 
Management

Information Management

• Focus on Data and Information
• Structured & Unstructured facts
• Organizing, Analyzing and retrieving
• Codification of explicit knowledge –

easy to copy
• Information Systems

Knowledge Management

• Focus on knowledge & understanding
• Deals with codified (explicit) and 

uncodified (tacit knowledge)
• Understanding, Enabling, Sharing
• Creation of organisational culture, 

processes, environments
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Enabler



Data Silos

free flow of information between stakeholders
for the purpose of informed decision making

Discovery Candidate 
selection

Preclinical 
testing Phase I Phase II Phase III Marketing

/Sales
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Free flow of information

Explicit knowledgeTacit knowledge

Discovery Candidate 
selection

Preclinical 
testing Phase I Phase II Phase III Marketing

/Sales
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Ontology
Formal representation of a knowledge 

domain, describing its entities, events and 
processes and the relationships 

connecting these entities, events and 
processes

• To share common understanding of the structure of 
information among people or software agents

• To enable reuse of domain knowledge
• To make domain assumptions explicit
• To analyse domain knowledge

Benefits
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Ontologies in Life Sciences

• Snomed CT
• ICD-09/10
•MedDRA

Concerned with the meaning of labels rather than the entity the 
labels are describing

Terminologies – Code lists
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Real world information modelling

Study Patient

Clinical Study

Blood Pressure
Results

Study Visit

Body Weight
Reslut

Body Height
Result

Diagnosis

SAE.Document

Adverse Event

Medication

Performed At (has)

Performed At (has)

Performed At (has)

Of (Has)

Of (Has)

Of (Has)Of (Has)

Of (Has)

Is Input To (Has Inpot From)

Prescribed To (Prescribed)

Primarily Related To (Reason For)

Resulted In (Caused By)

Included In (Includes)
Made By (Makes)
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Relational databases – fitting a square peg into a 
round hole
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Graph databases

Triple stores
• Subject – predicate – object
• URI’s and primitive data types
• Relationships have strong meaning

Property graph databases
• Complex objects with properties
• Relationships can/cannot have strong 

meaning based on the way data is 
modelled

• Note: Better analytical processing if all 
information is stored in nodes with 
little meaning on relationships
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Key elements of an ontology-based data model

• Concerned with the things themselves and NOT with the definition of things
(Generalisation of individual instances)
• Based on a taxonomy 

• hierarchy of things
• Relationships between things in general

• Underpinned by a terminology 
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Ontology vs Instances

Patient 1

Patient 2

Patient 3
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Holons

• A concept that can be interpreted by itself
• Classified according to content
• Contains information 

• Fields, groups and attributes
• Contains relations to other Holons
• Each relation has a specific meaning

Patient Study
Id:
Age:
AgeU:
Sex:

Id:
Design:
Blinding:
Control:

Is input to

has input from
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Holons – Data and Metadata

PhUSE US 2020

Adverse 
Event

Adverse Event 
Seriousness
Severity
Start Date
Stop Date

Concept: Adverse Event
Domain: 615.580724—dc23
Holon: Adverse Event 

Description
Information on an Adverse Event experienced
by a Study Patient

615.580724 Experimental Research
615.58 Drug Therapy
615.5 Therapeutics
615 Pharmacology and Therapeutics
61 Medicine & health
6 Technology

Concept: English
Domain: 423—dc23
Field: Severity

Description
Severity/Intensity of an event

Data Type
String

Content Scale
Ordinal

Content List
Mild, Moderate, Severe 

Concept: Adverse Event
Domain: 615.580724—dc23
Holon: Adverse Event 

Description
Information on an Adverse Event experienced
by a Study Patient
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A word on relationships
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Person Study

is Patient

is Doctor

Patient

Doctor

is

is part of

part of

Relationship Holon (Role)

Independent Holon
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Graph Database Implementation

• individual nodes (identity index)
• node types (node type identity index)
• property values (property index)
• existence of indirect relationships (relation index) 
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Graph Database Query

What adverse events have been reported for patients with elevated liver values
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Graph database query

Select data:
Type of Node: “Patient”
With  (Type of Node: ”Liver Value”, Property: ”Value > 5”) 

Fetch: 
Type of Node:”Adverse Event”, property:”Name”

What adverse events have been reported for patients with elevated liver values
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Reflect your data – Building cohorts easily
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Without
Reflection

With
Reflection

Reflection Point

Reflection Point
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Conclusions

• Ontologies provide a framework that enables
a realistic representation of data and its context

• Ontological entities and relationships can be 
represented in object based graph databases

• Ontologies allow for data and metadata to be kept together

• Ontology based information models with focus on nodes enable 
better data structures and search capabilities
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Thank you
Peter Tormay peter.tormay@capish.com
Anna Berg anna.berg@capish.com
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