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Introduction
● Efficient

● Scalable

● Maintainable

● Robust

● Reproducible
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Knowledge Graph Construction: Scripting-based

Ad-hoc scripting code

SPARQL
QueriesOntology (O)

¡Sources 
(S)
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Knowledge Graph Construction

Declarative Knowledge Graph 
Construction Engine

SPARQL
QueriesOntology (O)

Declarative
Mapping
 Rules (M)

Knowledge Graph Construction = Data Integration System (DIS) = <S, M, O>

¡Sources 
(S)
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KG Construction with Mapping Rules

Declarative Knowledge Graph 
Construction Engine

SPARQL
QueriesOntology (O)

Declarative
Mapping
 Rules (M)¡Sources 

(S)
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Partner/company wants to create a KG with its own data…
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Knowledge Graph Construction: Scenarios

No vocab/ontology
Domain expert w/o technical skills

Scenario 1

Vocab/ontology defined (e.g., standard)
Domain expert with technical skills

Scenario 2

Target KG (e.g., DBpedia)
Reduce domain experts effort

Scenario 3
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S1: Everything under your control (more or less)

Corcho, O., Chaves-Fraga, D., et al. (2021). A High-Level Ontology Network for ICT Infrastructures. In International Semantic 
Web Conference (pp. 446-462)

1) Ontology Network Dev.

3) QA System

Knowledge Engineer

Domain Experts

Ontology Engineer

Declarative
Mapping

 Rules

2) KG Construction



Outcomes:
● Development of the ontology network (~ 6 months)
● Mapping templates with OWL2YARRRML (automatic)
● Mapping rule creation in YARRRML (~1 month)
● Complex environment for testing/development of a KGC engine

○ Morph-KGC* (https://github.com/oeg-upm/morph-kgc) 

Lessons Learned:
● Simple but useful support tools (OWL2YARRML)
● Domain experts w/o technical skills → ontology conceptualization
● Independent maintainability difficult to guarantee
● Ontology is stable → mapping rules key resource for the KGC
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S1: Everything under your control (more or less)  

* Arenas-Guerrero, J., Chaves-Fraga, D., Toledo, J., Pérez, M. S., & Corcho, O. (2022). Morph-KGC: Scalable knowledge graph 
materialization with mapping partitions. Semantic Web Journal (accepted).

https://github.com/oeg-upm/morph-kgc
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S2: Nothing under your control 

Chaves-Fraga, D., Corcho, O., et al. (2022). Systematic Construction of Knowledge Graphs for Research Performing 
Organizations in Spain (Under Review)

● More than 1800 tables
● Database very well documented
● Oracle supports R2RML mappings 

● Ontology v0.3 (will change)
● Not standard documentation (PDF file)



10

S2: Nothing under your control 
OWL2YARRRML*

* https://github.com/oeg-upm/owl2yarrrml 

https://github.com/oeg-upm/owl2yarrrml
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S2: Nothing under your control 
Outcomes:
● Total time: 7 months for mapping creation
● More than 5K rules in R2RML (N-Triples syntax)
● Virtual KG over each entity
● Materialized KG to feed a central repository

Lessons Learned:
● Simple but useful support tools (OWL2YARRML)
● Domain experts with technical knowledge in the loop
● Divide and Conquer in complex scenarios
● Delegate complex tasks to the DBMS
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S3: Automation KG Construction

Automated Knowledge Graph 
Annotation Engine

SPARQL
QueriesOntology (O)

¡Sources 
(S)

Chaves-Fraga, D.  & Dimou, A. (2022). Declarative Description of Knowledge Graphs Construction Automation: Status & 
Challenges. In Third International Workshop on Knowledge Graph Construction co-located with ESWC2022.
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S3: Automation KG Construction

Ontology (O)

Declarative
Mapping
 Rules (M)

¡Sources 
(S)

Rules
● Declarative approach
● Understanding the domain
● Target KG
● Linear iteration
● Time consuming
● High quality KG
● Non-reproducible task
● Explainable

Automation
● No manual work
● No knowledge about the domain
● Target Annotation
● Multiple iterations 
● Faster 
● Quality can be compromised
● Reproducible tasks?
● Non-explainable 

RQ1) Are hybrid approaches feasible to explain and optimize a knowledge graph construction process?
RQ2) Can we describe a knowledge graph construction automation process using declarative rules?
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Automation KGC: SemTab Challenge

Col0 Col2 Col3

Union Depot 1902-01-01 Tudor Revival 
architecture

The 
Dorchester 1931-01-01 Art 

Deco

Willow 
Tearooms 1903-01-01 Art Nouveau

restaurant
(Q11707) CTA

Tudor Revival Arch. 
(Q7851317)

Art Deco 
(Q173782)

Art Nouveau 
(Q34636)

CEA

CPA architectural style
(P149)

Union Depot 
(Q7885655)

The Dorchester 
(Q2749941)

Willow 
Tearooms 

(Q1537781)

CEA



We tried to compare the SemTab annotators…

Open Source Tools: JenTab, MTab and Mantis V

Outcomes:
- Similar steps (e.g., KGs lookup, preprocessing, datatype prediction)
- Common procedures (e.g., majority vote/levenshtein distance)
- Blackboxes/Not explainable
- Iterative process
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Analysis of current SemTab tools
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SemTab and RML

Cell Type Annotation (CTA)

Cell Entity Annotation (CEA)

Cell Property Annotation (CPA)

mappings:
 triplesMap1: 
   sources:
    - ["data.csv~csv"] 
   s: http://ex.com/resource/class/$(col0)
   po:
     - [a, ex:MyClass]
     - [ex:prop1, $(col1))~iri]
     - [ex:prop2, $(col2)), datatype]
     - [ex:prop3, $(col3)), language~lang]

….
     - [ex:propN, $(colN))]
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More questions than answers
1) What happened to the RDB2RDF automation approaches (e.g., MIRROR, 

AutoMap4OBDA)? adapt/extend them to this new generation?

2) Should we extend current mapping languages to describe more complex tasks beyond 
triples generation?

3) Should we use declarative description of functions to enhance the transparency & 
explainability of current SemTab solutions?

4) Are declarative mapping languages the ideal way of representing automation despite 
the difference among paradigms? 



● Mapping rules (in any form) are the central resource of KG generation
● Background of domain experts / users have to be considered
● Adaptability means successful
● Trade-offs: Automation VS Data quality 
● Governance of Data Integration Systems (Sources, Mappings, Ontology)

Do you want to know more/get involved?
Awesome KGC tools: https://github.com/kg-construct/awesome-kgc-tools 
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 Conclusions and Final Remarks

http://w3id.org/kg-construct 

https://github.com/kg-construct/awesome-kgc-tools
http://w3id.org/kg-construct


W3C Community Group
Knowledge Graph Construction

http://w3id.org/kg-construct 

http://w3id.org/kg-construct


W3C Community Group - Knowledge Graph Construction
148 participants (~25 active)
Bi-weekly meetings
RML standardization
6 on-going specs: 
RML-star, RML-functions, RML-fields, 
RML-lists, RML-IO, RML-expressions

https://w3id.org/kg-construct 

http://github.com/kg-construct 

https://w3id.org/kg-construct
http://github.com/kg-construct


RML core
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Source
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Targetrml:logicalTarget
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RML-star and Morph-KGCstar
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