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Knowledge Graph Construction

Last talk 1 year ago...

https://dchaves.oeg-upm.net/ 
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https://dchaves.oeg-upm.net/
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VKG2019 Tutorial
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KGB Workshop
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KGB Workshop
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W3C Knowledge Graph Construction CG
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Knowledge Graph Construction

Contributions (2018-2019)

Tools/Engines (Optimizing KG Construction):
▪ Morph Suite: Morph-CSV, Morph-GraphQL, Morph-RDB
▪ SDM-RDFizer 

Mapping Languages:
▪ Mapping Translation
▪ RML Test Cases

Evaluations:
▪ What are the parameters that affect a KG Construction?
▪ GTFS-Bench: The [OBDI/VKG] benchmark
▪ Evaluation of KG Construction Engines

7



Knowledge Graph Construction

Morph Suite

https://morph.oeg-upm.net/ 
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https://morph.oeg-upm.net/
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Morph-CSV

Enhancing OBDA query translation* over Open Tabular Data

Exploit mapping/annotations to improve query completeness 
and query performance:
▪ Generate corresponding SQL schema from input files

▪ Apply transformation and cleaning functions

▪ Identify indexes

▪ Translate input mappings to R2RML

▪ Morph-CSV can be embedded in the top of any 
R2RML-compliant engine

Paper: Written and submitted 2 times → next ESWC/SWJ
* OBDA query translation = Virtual Knowledge Graph Creation
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Morph-CSV
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Morph-CSV results
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Completeness

Performance



Knowledge Graph Construction

SDM-RDFizer

SDM-RDFizer: an interpreter of mapping rules that allow the 
transformation of (un)structured data into RDF knowledge 
graphs

▪ Mapping rules defined in RML (100% RML compliant)

▪ Data structures and relation alegra operators for:
o Efficient join execution (column1.table1=column2.table2)
o Efficient management of duplicates

▪ Continuous behaviour

▪ Paper: TBD

https://github.com/SDM-TIB/SDM-RDFizer
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http://rml.io/implementation-report/
https://github.com/SDM-TIB/SDM-RDFizer
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SDM-RDFizer results
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Mapping Translation Concept

▪ Multiple use cases on KG Generation from Heterogeneous 
data sources (not same as RDB)

▪ Emergence of ad-hoc mapping languages to solve ad-hoc 
problems

▪ 1 mapping language → 1 tool
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Corcho, O., Priyatna, F., Chaves-Fraga, D.: Towards a New 
Generation of Ontology Based Data Access. In: Semantic Web 
Journal (2019)
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Mapping Translation Concept
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Mapping Translation Concept
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Knowledge Graph Construction

Use cases

▪ Maintainability: YARRRML, RMLC-Iterator

▪ Declarative2Programmed: Morph-GraphQL

▪ Enhance access to Tabular Data: Morph-CSV

▪ Understanding the semantics of mappings: 
o R2RML and Direct Mappings
o OBDA Mappings from Ontop
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http://rml.io/yarrrml/
https://dchaves.oeg-upm.net/resources/papers/virtual-semstat-2018/
https://github.com/oeg-upm/morph-graphql
https://github.com/oeg-upm/morph-csv
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RML Test Cases

▪ Emergence of KG engines parsing RML mappings

▪ R2RML Test cases for RDB

▪ How to test the conformance of the engines?
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Heyvaert, P., Chaves-Fraga, D., Priyatna, F., Corcho, O., Mannens, E., 
Verborgh, R., Dimou, A.: Conformance Test Cases for the RDF 
Mapping Language (RML). In: 1st Iberoamerican Knowledge Graphs 
and Semantic Web Conference.
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RML Test Cases

297 Test Cases covering:
- CSV, JSON, XML, MySQL, PostegreSQL, SQLServer

- Translated from R2RML Test Cases 

- Semantically described by:

- Evaluation and Report Language (EARL) 1.0 Schema
- Test case manifest vocabulary
- Test Metadata vocabulary
- Data Catalog vocabulary

- Each Test Case includes:

- Data + Mapping + Expected Output KG

- Website: http://rml.io/test-cases/

- OnGoing work: including FnO Test Cases
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http://rml.io/test-cases/
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RML Implementation report
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Parameters affecting KGC

▪ Emergence of tools that process mapping rules for 
knowledge graph creation

▪ No standard benchmark to test their performance and 
completeness 

▪ Multiple variables involved in the process
▪ Evaluations focused on data size
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David Chaves-Fraga, Kemele M. Endris, Enrique Iglesias, Oscar Corcho, and 
Maria-Esther Vidal. What are the Parameters that Affect the Construction of a 
Knowledge Graph?. Accepted at the 18th International Conference on Ontologies, 
DataBases, and Applications of Semantics (ODBASE 2019).
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Parameters affecting KGC
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Parameters affecting KGC
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Parameters affecting KGC

24



Knowledge Graph Construction

Parameters affecting KGC
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On Going Work: Benchmarks

1) GTFS-Bench: The OBDI Benchmark (virtual KG)
a) Query translation over heterogeneous data sources
b) Transport Domain (for SPRINT project)
c) Nothing similar in SoA
d) Target: SI on Benchmarking of JoWS

2) Evaluation of KG Creation Engines (materialization)
a) Multiple use cases: Bio, Healthcare, Transport
b) Based on RML engines and tabular data
c) Involving the parameters from ODBASE paper
d) Target: SWJ (Nov-Dec)
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Future Work

Virtual VS Materialized KG
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Lessons Learned at TIB

▪ We are researches not engineerings

▪ One paper one idea (not like this presentation ;-))

▪ Writing a paper is not an art

▪ A paper starts from the experimentation

▪ Meetings are important 

▪ Research is not only work

▪ What? and Why? before How? 
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