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Consulting firm, focused on data 
management maturity assessment, data 
management, governance frameworks, and 
data lineage business cases. Learn more at 
datacrossroads.nl

Software firm, offering a patent-pending no-code 
knowledge graph solution which can be based on 
bespoke or public ontologies. Trigyan transforms 
“uncurated data” to “actionable data” which you 
can trust to make business decisions. Learn 
more at trigyan.com
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S e m a n t i c  D a t a  M a p p i n g  i n  t h e  D a t a  L i n e a g e  
C o n t e x t

What? Why? How?

• The concepts of “data 
lineage,” “semantic data 
mapping, and “data mapping”

• The relationships between 
these concepts

• Key areas of applications • Semantic Data Mapping in 
practice
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Data Lineage
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Data Lineage

D E F I N I T I O N  

A DESCRIPTION OF DATA MOVEMENTS AND TRANSFORMATIONS AT VARIOUS 
ABSTRACTION LEVELS ALONG DATA CHAINS, AND RELATIONSHIPS BETWEEN DATA AT 

THESE LEVELS
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Metadata Lineage Can Be Classified Differently:

Physical data model:

Column

Table

Physical data model:

Column

Table
ETL

Business subject 
area / entity

Business subject 
area/ entity

Transfor-
mation

rule

Restriction 
rule

Customer 
financial info

Source systems

Data entity/ 
attribute

DWH

Data entity/ 
attribute

Business level

Business level

Physical level

Conceptual level

Logical level

Horizontal
data lineage

Vertical data 
lineage

Business processes and roles 

Descriptive

Automated
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Semantic Data Mapping
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The Term “Semantic Data Mapping” Appears In Different 
Contexts

Semantic 
mapping

Vocabulary 
design and 
teaching

Data 
Integration

Cloud 
Computing

Data 
Exchange 

Format

Data 
Models

Ontologies
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Different Contexts Lead to Various Definitions

“a semantic mapping is a query 
expression that relates a schema S with a 

schema T”
Source: Doan, AnHai, and Zachary Ives. “Principles of Data Integration.” 

ScienceDirect, 2012, 
https://www.sciencedirect.com/book/9780124160446/principles-of-data-

integration. 

“Semantic mapping (literacy), a 
technique in which graphical models are 

used to help school students learn 
vocabulary”

Source: “Semantic Mapping.” Wikipedia, Wikimedia Foundation, 12 May 2020, 
https://en.wikipedia.org/wiki/Semantic_mapping#:~:text=Semantic%20mapping%
20(literacy)%2C%20a,performed%20by%20a%20semantic%20mapper. 

“The semantic mappings in the 
source descriptions describe the 

relationship between the sources and 
the mediated schema”

Source: Doan, AnHai, and Zachary Ives. “Principles of Data Integration.” 
ScienceDirect, 2012, 

https://www.sciencedirect.com/book/9780124160446/principles-of-data-
integration integration. 

“Semantic maps are maps  that can 
visually display a word or phrase and a 

set of related words or concepts. ”
Source: “Semantic Mapping: Power up What Works.” Semantic Mapping | Power Up 

What Works, https://powerupwhatworks.org/strategy-guide/semantic-mapping.  
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Process

ToolStructure

Process

“Semantic Data Mapping” Relates to Multiple Other Concepts

Semantic 
Data 

Mapping

Semantic 
Map

Semantic 
Mapper

Semantic 
Web 

Techno-
logy

Data 
Mapping Ontology
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A Data Model Structure Assists in Defining the Relations 
between Different Contexts and Definitions

Conceptual / Semantic:

- Business subject area
- Data subject area

Logical / Solution:

- Data Entity
- Data Attribute

Physical:

- Table & column
- Label & node

Customer

Customer Address 
Information

Customer Financial 
Information

Customer Address

t_Address

Country

City

countryCode

countryShortName
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Different Contexts of Semantic Mapping Relate to Different 
Abstraction Levels of a Data Model

Conceptual / Semantic:

- Business subject area
- Data subject area

Logical / Solution:

- Data Entity
- Data Attribute

Physical:

- Table & column
- Label & node

• Vocabulary
• Taxonomy
• Ontology

• Data 
Integration

• Cloud 
computing

• Data exchange 
format

• Data models
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Semantic Data Mapping

D E F I N I T I O N  

THE METHOD TO INTEGRATE DATA BETWEEN VARIOUS ABSTRACTION LEVELS BY 
MAPPING METADATA OBJECTS
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Data Integration and Interoperability

D E F I N I T I O N  

MANAGING THE MOVEMENT AND CONSOLIDATION OF DATA WITHIN AND 
BETWEEN APPLICATIONS AND ORGANIZATIONS

S OURC E :  D A M A  I n t e r n a t i o n a l .  D A M A - D M B O K :  D a t a  M a n a g e m e n t  B o d y  o f  K n o w l e d g e ,  S e c o n d  E d i t i o n .  B r a d l e y  B e a c h ,  N . J . :  T e c h n i c s  P u b l i c a t i o n s ,  
2 0 1 7 ,  p . 2 7 1
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Data Integration

D E F I N I T I O N  

“THE PLANNED AND CONTROLLED:
a) MERGE USING SOME FORM OF REFERENCE

b) TRANSFORMATION USING A SET OF BUSINESS RULES,  AND
c) FLOW OF DATA FROM A SOURCE TO A TARGET

FOR OPERATIONAL AND/OR ANALYTIC USE”
S O U R C E :  D A M A  I n t e r n a t i o n a l .  T h e  D A M A  D i c t i o n a r y  o f  D a t a  M a n a g e m e n t ,  S e c o n d  E d i t i o n :  T e c h n i c s  P u b l i c a t i o n s ,  2 0 1 1 ,  p . 7 7
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Three Key Words Characterize Data Integration

Data 
movement Data 

transformation

Data flow

“Data lineage and data flows are also names for this [Data Integration Architecture] concept”
Source: Mosley, Mark., and Michael Brackett. The DAMA Guide to the Data Management Body of Knowledge (DAMA-DMBOK Guide), First Edition. Bradley Beach, N.J.: 

Technics Publications, 2010, p.79.
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Data Mapping
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Data Mapping

D E F I N I T I O N  

THE PROCESS OF MAPPING / INTEGRATING DATA ELEMENTS TWO DATA MODELS 
AT DIFFERENT ABSTRACTION LEVELS
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Relationships between Three Concepts
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Metadata Lineage Describes Data Movement, Transformation, 
and Integration Performed by Means of Semantic Data Mapping 
and Data Mapping at Various Abstraction Levels

Physical data model:

Column

Table

Business subject 
area / entity

Business subject 
area/ entity

Transfor-
mation 

rule

Restriction 
rule

Customer 
financial info

Source systems

Data entity/ 
attribute

DWH

Data entity/ 
attribute

Physical level

Conceptual level

Logical level

Horizontal
data lineage

Vertical data 
lineage

Descriptive

Automated
Physical data model:

Column

Table

Semantic data mapping Data mapping

ETL
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Semantic Data Mapping and Data Mapping Transform and 
Integrate Data at and between Various Abstraction Levels by:

IMPLEMENTING DATA TRANSFORMATION 
AND CONSOLIDATION

APPLYING BUSINESS RULES USING TAXONOMIES AND ONTOLOGIES

DATA LINEAGE
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S e m a n t i c  D a t a  M a p p i n g  i n  t h e  D a t a  L i n e a g e  
C o n t e x t

What? Why? How?

• Different contexts
• Definitions
• Related concepts

• Key areas of applications • Semantic Data Mapping in 
practice
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Semantic Data Modeling Serves Various Purposes of Data 
Integration:

SDM 
and DI

Data 
consolidation

Data sharing 
within and 
between 

organizations

Integration 
of various 

vendor 
solutions

Data 
Interfaces 

management

Obtaining 
and ingesting 
external data

Integration 
of different 
data types

Migration 
and 

conversion
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Semantic Links Can Be Used for the Following Use Cases:

Use 
Cases

More general to 
more specific

Design to 
implementation

Defining term to 
defined element
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Conceptual business model

(Semantic) Data Mapping  should Map the Following Objects:

Term Term

Conceptual business model

Constraint

Logical data model

Data entity 
and/or attribute

Data entity 
and/or attribute

Logical data model

Business rule

Database 1
Data objects 
(table&column, 
labe;s&nodes)

Data objects 
(table&column, 
labe;s&nodes)

Database 2

ETL
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(Semantic) Data Mapping at the Conceptual Level Links Terms 
within One Conceptual Data Model

A recipient of a company's 
goods or services

A customer who is a natural 
person that acts for 
purposes that are outside his 
trade, business, or 
profession

A customer is a legal person 
that is acting for its business 
purposes

Natural person Legal person

purchases purchases

Is a type of Is a type of 

Retail 
customer Customer

Product Service

Retail 
customer
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(Semantic) Data Mapping at the Conceptual Level Links Terms 
between Multiple Conceptual Data Models

A recipient of a company's 
goods or services

who is or was a customer of the Company as at the Departure 
Date or during the period of 12 months preceding the Departure 
Date and/or to whom services were rendered by the Company 
during the period of 12 months preceding the Departure Date 
and/or who purchased products from the Company during the 
period of 12 months preceding the Departure Date and/or with 
whom the Company was in negotiations to do business as at the 
Departure Date or at any time within the period of 12 months 
preceding the Departure Date

Commercial conceptual data model Financial  conceptual data model

Client Customer
Departure Date

Period
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(Semantic) Data Mapping at the Logical Level Links Data 
Entities and Attributes within One or between Several Data 
Models

Commercial logical data model Financial  logical data model

has

Corporate 
Client

Address 
Informa-

tion

Adress
Type

has

• Address Type ID
• Address Type 

Name (Billing, 
Shipping, 
Correspondence)

• Address Line 1
• Address Line 2
• City
• State
• Postal Code
• Country Code
• Country Name

Corporate 
Customer

Billing 
Address Shipping 

Address

Correspon
dence 

Address

• Address Line 1
• Address Line 2
• City
• State
• Postal Code
• Country Code
• Country Name

• Address Line 1
• Address Line 2
• City
• State
• Postal Code
• Country Code
• Country Name

has

has
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Semantic Data Mapping at the Physical Level Links Data 
Objects within One or Between Several Data Models

Source: https://lod-cloud.net/#diagram
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Semantic Data Mapping Maps Data Objects between Different 
Abstraction Levels

AmountEnterprise Conceptual / 
Semantic Model

Payment 
AmountLogical Model

Customer 
Payment 
Amount

Amount 
Paid

Invoice 
Amount

Purchase 
Order 

Amount

Application(s) t_payment.
amountPaid

t_amount.
amountPaid
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Different IT Solutions Deliver Semantic Data Mapping 
Capability

Semantic 
Data 

Mapping

Data Lineage

Metadata 
management

Knowledge 
Graph
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Q&A

Do you have any questions?

Get in touch with us at

DATACROSSROADS.NL

TRANSFORM “UNCURATED 
DATA” TO “ACTIONABLE DATA”

To learn more and request a demo

Call: +1 (732) 516-1111
Email: info@ trigyan.com

Web: trigyan.com


