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A Short History of the MSC

The Mathematics Subject Classification (MSC) is an indexing schema for 
mathematics used in libraries, publishing houses, and research institutions to 
classify and sort mathematical information or research activity.

The MSC is updated every decade.

Here are the latest news about zbMATH Open. Check it out!

*

*

https://drive.google.com/file/d/16kggK9pjZwN7Jn2HVsOl0uZ-D8pygWvF/view?usp=sharing


A Short History of the MSC (and where to find it)

MSC 1991

MSC 2010

MSC 2000

MSC 2020
https://mathscinet.ams.org/mathscinet/msc/msc2020.html

https://zbmath.org/classification/

https://mathscinet.ams.org/msc/msc2010.html 

http://www.mat.ucm.es/~arrondo/classification-AMS.pdf

http://msc2010.org/msc1991/index.html

https://mathscinet.ams.org/mathscinet/msc/msc2020.html
https://zbmath.org/classification/
https://mathscinet.ams.org/msc/msc2010.html
http://www.mat.ucm.es/~arrondo/classification-AMS.pdf
http://msc2010.org/msc1991/index.html


A Short History of the MSC

(in Facts & Numbers)

63 top level classes, e.g., 14-XX

1.037 second level classes, e.g., 14Axx

5.503 third level classes, e.g., 14A05

Meta classes for:
reference works, biographies, software 
& research data, conference 
proceedings
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Source: https://zbmath.org/classification/



A Review of the SKOSified MSC 2010

Motivation

● deriving formats from an LOD version: 
pdf, html, LaTeX

● semantic applications
● visualisation
● mapping to other classifications
● open maintenance / editorial process

LANGE, Christoph, et al. Reimplementing the mathematics 
subject classification (MSC) as a linked open dataset. In: 
International Conference on Intelligent Computer Mathematics. 
Springer, Berlin, Heidelberg, 2012. S. 458-462. 
https://arxiv.org/abs/1204.5086.

SKOS Core
msc mscvocab

rdf rdfs xml xsd
dc foaf

MSC specific references
(selection):

● see also
● see mainly
● related part of
● see conditionally

https://sparql.arq20.formulasearchengine.com/bigdata/#query 

https://arxiv.org/abs/1204.5086
https://sparql.arq20.formulasearchengine.com/bigdata/#query


A Review of the SKOSified MSC 2010 (in Protégé)



A Review of the SKOSified MSC 2010

URI resolves to a per-concept-documentation  
http://msc2010.org/resources/MSC/2010/68-XX 

http://msc2010.org/resources/MSC/2010/68-XX


A Review of the first SKOSified MSC 2010

Lessons learned for editing & SKOSifying the MSC 2020

● standardisation of relations
● separation of unique class names and descriptions

● fix misconstructed identifiers (spaces or special characters in URIs)
● reifications with RDF terms
● correct wrongly applied datatype “XMLLiteral”
● review of the lost & found mscvocab extension



License

A SKOS version for the MSC 2020

https://github.com/runnwerth/MSC2020_SKOS

Motivation - specific use cases are waiting

● automated indexing in libraries with annif
● extensive classification mapping 
● mathematical template for the ORKG
● provision via terminology services in 

research data management (see MaRDI) Languages

Formula representation

consistently in HTML: MathML
<mrow>
   <apply>
     <power/>
     <apply>
       <plus/>
       <ci>a</ci>
       <ci>b</ci>
     </apply>
     <cn>2</cn>
   </apply>

 </mrow>$(a+b)^2$

Automation

    OpenRefine, Protégé, EXCEL

MSC 
2010

MSC 
2020

https://www.orkg.org/orkg/
https://www.mardi4nfdi.de/


A SKOS version for the MSC 2020 (in Protégé)



A SKOS version for the MSC 2020

Reification for conditional references between concepts:



A SKOS version for the MSC 2020

https://sparql.arq20.formulasearchengine.com/bigdata/#explore:wdq:%3Chttps://msc2020.org/resources/MSC/2020/MSC2020/01A99%3E 

explicit relations to MSC 2010 predecessor

change notes

concept collections for specific topics

https://sparql.arq20.formulasearchengine.com/bigdata/#explore:wdq:%3Chttps://msc2020.org/resources/MSC/2020/MSC2020/01A99%3E


A look at a single concept



A look at a single concept

<!-- https://msc2020.org/resources/MSC/2020/MSC2020/53Z99 -->

<owl:NamedIndividual rdf:about="https://msc2020.org/resources/MSC/2020/MSC2020/53Z99">
    <rdf:type rdf:resource="http://www.w3.org/2004/02/skos/core#Concept"/>
    <skos:broader rdf:resource="https://msc2020.org/resources/MSC/2020/MSC2020/53Zxx"/>
    <skos:closeMatch rdf:resource="http://msc2010.org/resources/MSC/2010/msc2010/53Z99"/>
    <skos:inScheme rdf:resource="https://msc2020.org/resources/MSC/2020/MSC2020/"/>
    <skos:notation rdf:datatype="http://www.w3.org/2001/XMLSchema#string">53Z99</skos:notation>
    <dc:description xml:lang="en">description text changed in comparison to MSC 2010 (skos:prefLabel changed)</dc:description>
    <skos:prefLabel xml:lang="de">Anwendungen der Differentialgeometrie in den Natur- und Ingenieurwissenschaften</skos:prefLabel>
    <skos:prefLabel xml:lang="en">Applications of differential geometry to sciences and engineering</skos:prefLabel>
    <skos:scopeNote xml:lang="en">None of the above, but in this section</skos:scopeNote>

</owl:NamedIndividual>



Outlook - Our house

We need to build a proper ‘home’ for all versions

○ resolving the URIs to a documentation site
○ providing a SPARQL endpoint
○ reliable and sustainable citation

Current workaround

● http://purl.org/msc2020/mscvocab
● http://purl.org/msc2020/msc  
● https://sparql.arq20.formulasearchengine.com/bigdata/#query
● Wikibase Query Service instance for MSC 2020: https://query.arq20.formulasearchengine.com/ 

(see the following example)

Source: Giphy

http://purl.org/msc2020/mscvocab
http://purl.org/msc2020/msc
https://sparql.arq20.formulasearchengine.com/bigdata/#query
https://query.arq20.formulasearchengine.com/


Query meaning: Show me all concepts of MSC 2020 that were changed in comparison to MSC 2010, 
what change was made, and which MSC 2010 concept the concepts were derived from.

https://tinyurl.com/yzbna22x 

https://tinyurl.com/yzbna22x


Outlook - Let’s come together

● Would you like to provide more languages?

● Would you like to participate in the editing process for MSC 2030?

● Would you like to help us to maintain / modularise this monster file?

● Do you have further use cases?

Source: Giphy
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