
A Tool for the Maintenance and Evolution 
of X3ML Schema Mappings

Yannis Marketakis

marketak@ics.forth.gr

mailto:marketak@ics.forth.gr


In one slide (and one minute)

• What (what’s the problem?)
• The evolution of ontologies is not aligned/synchronized with the evolution of schema 

mappings that utilize them

• Why (why it is important/difficult?)
• Schema mappings use deprecated resources (i.e. ontologies) that might create 

inconsistencies
• Requires manual effort to spot them and update them accordingly

• How (how to deal with it?)
• Rely on a tool that supports the transition of schema mappings from one ontology 

version to another
• Describe once → apply many times

• Next (what’s next?)
• Focus on automation (identify obsolete classes/properties)
• Integrate with existing tools
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Introduction

• Ontologies provide the required semantic richness, flexibility and interoperability and are often 
used for semantically integrating data
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Introduction

• Ontologies evolve over time
• If schema mappings do not follow their updates, they (and their results) become obsolete
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Introduction

• Ontologies evolve over time
• If schema mappings do not follow their updates, they (and their results) become obsolete
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Introduction

• This happens quite often (and its normal)
• CIDOC 6.2.7

• E22 Man-made Object → E22 Human-made Object

• E25 Man-made Feature → E25 Human-made Feature

• CIDOC 7.1.3
• P58 has section definition → P1 is identified by

• E45 Address → E41 Appellation
➢ P2 has type

➢ E55 Type [“Address”] 
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Introduction

• Updating the schema mappings is laborious 
• It requires manual intervention

• In general schema mappings definition and maintenance is a manual process 

• Confidence 
• Make sure that updates in schema mappings are aligned with ontology updates 

• Error-prone
• Manual updates are always error-prone

• Do the same many times
• There area many different schema mappings using the same ontology
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We need tools to alleviate with these problems



Background – X3ML Schema Mapping Language

• X3ML Schema mappings
• Describe schema mappings in a declarative manner

• Focus on collaborative creation and exchange of mappings

• Decoupled from URI and values generation

• XML Serialization for efficient storage and exchange
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Background – X3ML Schema Mapping Language
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Background - 3M Editor

• Supports the collaborative creation and exchange of (X3ML) mapping definitions 
• Using a graphical user interface

• Mappings definition

• Mappings storage

• Organized in projects

• Collaborative (many users working 
on the same project)

• Supports concurrent mapping editing
(à la google docs)
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Background - 3M Editor – cont’d 

• Key features
• Guided mappings by analyzing source records and target schemata (i.e. ontologies)

• Collaborative definition of X3ML mappings

• Integration with tools (i.e. X3ML Engine for data transformation, RDFVisualizer for visualizing 
transformed data)

• Smart features to facilitate mapping definition (e.g. copy/clone mappings, disable mappings, 
etc.)

• Hybrid definition of mappings (i.e. editing mappings through the UI as well as through their 
XML serialization)

• Import and export facilities

• Enhanced dissemination and collaboration with link-to-share mappings
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Background - 3M Editor – cont’d 

13

<painting>
<id>p-1</id>
<painter_id>Van Gogh</painter_id>
<title>Self-Portrait as a Painter</title>
<creation_date>1889</creation_date>
<filename>file_p-1.jpg</filename>

</painting>
<painting>

<id>p-3</id>
<painter_id>Degas</painter_id>
<title>The Ballet Class</title>
<creation_date>1874</creation_date>
<filename>file_p-3,jpg</filename>

</painting>



Background - 3M Editor – cont’d 

• Older version of 3M (and 3M 
Editor)
• Still in use

• Three distinct deployments 
• New 3M

• 497 mapping projects

• Old 3M
• 1480 mapping projects

• D4Science-powered 3M
• 650 mapping projects
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Background - X3ML Engine

• A tool that realizes the transformation of data resources to a target format with 
respect to X3ML Mappings 
• Efficient construction of RDF data from structured (XML) source data

• Transparency in terms of expected output

• Re-use of standards and technologies as much as possible

• Facilitates the instance matching process
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Background - X3ML Engine

• Handles the transformation of data expressed in XML to RDF

• Support various RDF formats: RDF/XML, NTRIPLES, TRIG, TRIX, TURTLE, JSON-LD

• Execution modes
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Application with UI CLI tool JAVA API



XEM: X3ML Evolution Manager

• A tool to facilitate the evolution of X3ML Schema mappings based on 
target ontology updates

• Describe once → apply many times
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XEM: Requirements

• Load X3ML mappings and ontology resources

• Support class conversions (target path)

• Support property conversions (target relation)

• Provide recommendations based on X3ML mappings and ontology 
resources

• Definition of multiple conversions

• Persistence storage of projects directly in XEM

• Download projects in structured format

• Creation of updated X3ML mappings 

• Offline creation of X3ML mappings
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XEM: Screenshots
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XEM: XEM descriptions

[

{

"classBefore": "crm:E22_Man-Made_Object",

"classAfter": "crm:E22_Human-Made_Object"

},

{

" propertyBefore": "crm:P58_has_section_definition",

" propertyAfter": "crm:P1_is_identified_by"

},  {

"classBefore": "mtlo:BC10_Event",

"classAfter": "crm:E5_Event"

}

]
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Updated class name (in the same namespace)

Updated class URI (under a new namespace)

Updated property name (in the same namespace)



XEM: XEM descriptions

[

{

"classBefore": "crm:E45_Address",

"classAfter": "crm:E41_Appellation",

"propertyAfter": "crm:P2_has_type",

"additionalClass": "crm:E55_Type“

"generation_info": “</>“     

}

]
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<instance_generator name="UUID"/>
<label_generator name="Literal">

<arg name="text" type="constant">Address</arg>
</label_generator>



XEM: Execution (updated X3ML Schema mappings)

• Directly from XEM-UI

• Through XEM-Util
• Useful for offline conversion of schema mappings

• Provides a JAVA-API 
• Programmatically we can updated multiple schema mappings

• Can be integrated with other tools
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XEM: Details

• XEM was implemented as a student’s thesis project (Jun 2024 –
October 2024)
• Implemented by Gerasimos Logiotatopoulos

• Graduate of Computer Science Department – University of Crete

• Source code 
• https://github.com/isl/X3ML_Evolution_Manager
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https://github.com/isl/X3ML_Evolution_Manager


Conclusions & Next Steps 

• In a nutshell 
• XEM is a tool that facilitates the maintenance of schema mappings against 

target schemata (i.e. ontology) updates
• Supports the definition of schema mappings updates in an intuitive manner 

(through a user interface)
• Updates schema mappings based on XEM descriptions

• Next steps / much room for improvements
• Not heavily tested on “production” environment
• In future we could also

• Integrate it with existing tools/systems
• Focus on automation

• Identification of required changes in X3ML schema mappings
• Identification of changes in ontology versions

24



Thank you
Feel free to provide your feedback and ideas 

(https://github.com/isl/X3ML_Evolution_Manager/issues) 
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https://github.com/isl/X3ML_Evolution_Manager/issues

