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Introduction

e Efficient

e Scalable
e Maintainabe |
e Robust

e Reproducible
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Knowledge Graph Construction: Scripting-based

Sources

(S)

SPARQL

Ad-hoc scripting code

> Queries
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Knowledge Graph Construction

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

SPARQL
Ontology (O) 9 —®  Queries

—ﬂD;Iclara.\tive > Declarative Knowledge Graph
apping Construction Engine
Sources Rules (M) # °
(S)
Efficient Scalable Maintainable Robust Reproducible
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KG Construction with Mapping Rules

SPARQL
Ontology (O) —®  Queries
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Mapping
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Knowledge Graph Construction: Scenarios 9

Partner/company wants to create a KG with its own data...

No vocab/ontology
Domain expert w/o technical skills

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

Target KG (e.g., DBpedia)
Reduce domain experts effort
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S1: Everything under your control (more or less)

1) Ontology Network Dev.

ﬁ Declarative

Mapping

2) KG Construction

Rules

3) QA System

®
}gﬁ Domain Experts
| 4

am Knowledge Engineer

% Ontology Engineer

Web Conference (pp. 446-462)

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




S1: Everything under your control (more or less)

Outcomes:

e Development of the ontology network (~ 6 months)

e Mapping templates with OWL2YARRRML (automatic)

e Mapping rule creation in YARRRML (~1 month)

e Complex environment for testing/development of a KGC engine
o Morph-KGC* (hitps://github.com/oeg-upm/morph-kgc)

Lessons Learned:

e Simple but useful support tools (OWL2YARRML)

e Domain experts w/o technical skills — ontology conceptualization
e Independent maintainability difficult to guarantee

e Ontology is stable — mapping rules key resource for the KGC

* 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

S2: Nothing under your control
)

HERCULES crue
Semantica de Datos de Universidades
Universidades Espariolas

o paerineer
Project Department
"""""""" title ID (PK)
startDate name
Saf.person o:Proje endDate parentDepartmentID (FK)
departmentID (FK) leadPersonlID (FK)

ation

wwwwww

Department_Members
departmentID (FK)

Project_Members
projectID (FK)

e personiD (FK) personiD (FK)
role
,,,,,,,,,,,

Person Organization

:a[r)n(igll([)) (FK) Ebiy :e?nt(igllg (FK)

dayOfBirth In[:l r(nPeK) :jaex;:gnmentlD (FK)

e More than 1800 tables
e Ontology v0.3 (will change) e Database very well documented

e Not standard documentation (PDF file) e Oracle supports R2ZRML mappings

Chaves-Fraga, D., Corcho, O., et al. (2022). Systematic Construction of Knowledge Graphs for Research Performing
Organizations in Spain (Under Review)
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S2: Nothing under your control

Ontology
OWL2YARRRML* [ o
O _ , - - Mapping
Automatic Mapping | | Dividemapping | template
Template Generation template per entity refinement

—
~
o N S —— .
” J —
L » \ 4
J 4 1

L _—%//|
. /[ |® Mapping Mapping refinement
‘ s Integration with domain experts
| » .

}
@

Filling mapping
templates with
database instance

Test
Mapping
Rules

Knowledge Engineer

@ Domain Experts

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

S2: Nothing under your control

Outcomes:

e Total time: 7 months for mapping creation

e More than 5K rules in R2ZRML (N-Triples syntax)
e Virtual KG over each entity

e 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

SPARQL
P Queries

Automated Knowledge Graph — 7 )
Sources Annotation Engine > > f\ /(b
(S) 6% o 9.

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

Rules Automation

e Declarative approach e No manual work

e Understanding the domain | e No knowledge about the domain
e Target KG e Target Annotation

e Linear iteration e Multiple iterations

| J e Time consuming e Faster
Sources - D;::L?;i;'e e High quality KQ e Quality can be compromised
(S) Rules (M) e Non-reproducible task e Reproducible tasks?
e Explainable e 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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Conclusions and Final Remarks

e Mapping rules (in any form) are the central resource of KG generation

e Background of domain experts / users have to be considered

e Adaptability means successful

e Trade-offs: Automation VS Data quality

e Governance of Data Integration Systems (Sources, Mappings, Ontology)

Do you want to know more/get involved? http://w3id.org/kg-construct % ®
Awesome KGC tools: https://github.com/kg-construct/awesome-kgc-tools ~
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https://github.com/kg-construct/awesome-kgc-tools
http://w3id.org/kg-construct
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