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Abstract. De Boer et al. claimed in previous work that in the context of Digital Humanities research, usage of the Linked Data
Scopes ontology contributes to transparency of the research. We present here a formalization of that claim, stating that all things
of class “usage of Linked Data Scopes” that are in the context of a thing of class “digital humanities research” can generally
have a relation of type “contributes to” to a thing of class “transparency” in the same context.
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1. Introduction

De Boer et al. [2] state that “With the rise of data driven methods in the humanities, it becomes
necessary to develop reusable and consistent methodological patterns for dealing with the various data
manipulation steps. This increases transparency, replicability of the research. Data scopes present a
qualitative framework for such methodological steps. In this work we present a Linked Data model to
represent and share Data Scopes”. We present here a formalization of the main scientific claim from this
quote by using a semantic template called the super-pattern [1].

2. Formalization

Our formalization looks as follows:

! As RDF/nanopublication: http://purl.org/np/RAgoIxfXPgNDY 8vnK2EmBQDAFwuFIDJtfaMpl TvPMq3pg
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CONTEXT-CLASS (“in the context of all...”): digital humanities research

SUBJECT-CLASS (“things of type..."”): usage of Linked Data Scopes
QUALIFIER: can generally
RELATION-TYPE (“have a relation of type...”):  contributes to
OBJECT-CLASS (“to things of type..."): transparency

In the context class we use a new minted class “digital humanities research” that is a subclass of
“research” (Q42240) from Wikidata and is related to the class “digital humanities” (Q1026962) from
Wikidata. In the subject class, we use a new minted class “usage of Linked Data Scopes” that is defined
using the restriction “some values from” from OWL on “’the Data Scopes Ontology” with the property
“uses” (P2283) from Wikidata. In the object class we use the class “transparency” (Q535347) from
Wikidata.

3. RDF code

This is our formalization as a nanopublication in TriG format:

@prefix this: <http://purl.org/np/RAgoIxfXPgNDY8vnK2EMBQDAFwuFIDJtfaMplTvPMg3pg>
@prefix sub: <http://purl.org/np/RAgoIxfXPgNDY8vnK2EmMBQDAFwUFIDJtfaMplTvPMg3pg#>
@prefix np: <http://www.nanopub.org/nschema#>

@prefix dct: <http://purl.org/dc/terms/>

@prefix nt: <https://w3id.org/np/o/ntemplate/>

@prefix npx: <http://purl.org/nanopub/x/>

@prefix xsd: <http://www.w3.org/2001/XMLSchema#>

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>

@prefix orcid: <https://orcid.org/>

@prefix prov: <http://www.w3.org/ns/prov#s>

@prefix sp: <https://w3id.org/linkflows/superpattern/terms/>

sub:Head {
this: np:hasAssertion sub:assertion ;
np:hasProvenance sub:provenance ;
np:hasPublicationInfo sub:pubinfo ;
a np:Nanopublication
}
sub:assertion {
sub:spi a sp:SuperPatternInstance ;
rdfs:label "In the context of Digital Humanities research, usage of the Linked Data Scopes ontology contributes to
transparency of the research." ;
sp:hasContextClass <http://purl.org/np/RAKC]YmMU3obIrC4IpwUw84JW1lymd312yz0NOg-R9yesO#digital-humanities-research> ;
sp:hasSubjectClass <http://purl.org/np/RAcPalaO8kAt8QYwjQoJg-PIzYvo0jCzYrAiOX XOyklwH#usage-of-linked-data-scopes> ;
sp:hasQualifier sp:canGenerallyQualifier ;
sp:hasRelation sp:contributesTo ;
sp:hasObjectClass <https://www.wikidata.org/wiki/Q535347>
}
sub:provenance {
sub:activity a sp:FormalizationActivity ;
prov:used sub:quote , <https://doi.org/10.1007%2F978-3-030-71903-6_32> ;
prov:wasAssociatedWith orcid:0000-0001-9079-039X
sub:assertion prov:wasGeneratedBy sub:activity .
sub:quote prov:value "With the rise of data driven methods in the humanities, it becomes necessary to develop reusable and
consistent methodological patterns for dealing with the various data manipulation steps. This increases transparency,
replicability of the research. Data scopes present a qualitative framework for such methodological steps. In this work we
present a Linked Data model to represent and share Data Scopes" ;
prov:wasQuotedFrom <https://doi.org/10.1007%2F978-3-030-71903-6_32>

sub:pubinfo {
sub:sig npx:hasAlgorithm "RSA" ;
npx:hasPublicKey
"MIGEMAOGCSQGSIb3DQEBAQUAA4GNADCBiQKBgQCULUS5tVUMGtBUJ+dpxk0EKcI3xKBG4efTcKjAMHeQ]j6b+11iabAld6kXxQKQIRVQomBKOCvOYJ90TC4K4AMUPME
QsPSLt1noFxSahw86AXdAh7kWiVZu04VsONDUPPUOWWRQJXRf6gYFLQU3gAS00PkWA7FZ61rumé1Nmi /LFQAwIDAQAB" ;
npx:hasSignature
"zn7f/GSB51E7q1lx90YOWH2 jMANMIGIhh5bdy6spv1tV7020Wok82jK7IcZoHdt FrzFcMKyrbl8VhXID6KY1INFP2zui5n0gyBNzv/aruPWUATx8WaijNQv75R96ZmU
HIrWknF81lpF53H]jGK1TfIVUevYVvOINFv88DiQdMo9naSPM=" ;
npx:hasSignatureTarget this:
this: dct:created "2021-11-19T09:25:07.665+01:00"""xsd:dateTime ;
dct:creator orcid:0000-0001-9079-039X ;
npx:introduces sub:spi ;
npx:supersedes <http://purl.org/np/RAOHU7k7XUj81i0BftZFk7ywHx5uBBlVgXduglUYgyWsw> ;


http://purl.org/np/RAkCjYmMU3obIrC4IpwUw84JW1ymd312yz0N0g-R9yes0#digital-humanities-research
http://purl.org/np/RAcPa1aO8kAt8QYwjQoJq-PIzYvo0jCzYrAiOX_XOyk1w#usage-of-linked-data-scopes
https://w3id.org/linkflows/superpattern/terms/canGenerallyQualifier
https://w3id.org/linkflows/superpattern/terms/contributesTo
https://www.wikidata.org/wiki/Q535347
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<https://w3id.org/linkflows/reviews/isUpdateOf> <http://purl.org/np/RATc909tCdQP1rsJeGNsTNOOPbENIzdKa6XA0ex7dXfrYs> ;
nt :wasCreatedFromProvenanceTemplate <http://purl.org/np/RAB_oyl0D3XUP-zY1gGz7Uj58AsUXhEKeGQmRFg5LSGDM> ;
nt:wasCreatedFromPubinfoTemplate <http://purl.org/np/RA2vCBXZf-1icEcVRGhulJXugTGxpsV5yVr9yqCI1lbQh4A>
<http://purl.org/np/RAA2MEQdBCzmz 9y VW] KLXNby f BNcwsMmOgcNUxkk1lmaIMs>
<http://purl.org/np/RAjpBMlw3owYhJUBo3DtsuD1XsNAJ8cnGeWAUtDViuAuls> ;
nt:wasCreatedFromTemplate <http://purl.org/np/RAv68imzrEjfcp2rnEglhzoBgEVc0cQMtp9 1Za0BxNM4 >
}

The following nanopublications introduce the newly minted classes in TriG format.
This is the class definition of “digital humanities research’:

@prefix this: <http://purl.org/np/RAkC]YmMU30bIrC4IpwlUw84JWlymd312yz0ONOg-R9yesO>
@prefix sub: <http://purl.org/np/RAkCjYmMU30obIrC4IpwUw84JWlymd312yz0ONOg-RoyesO#>
@prefix np: <http://www.nanopub.org/nschema#>

@prefix dct: <http://purl.org/dc/terms/>

@prefix nt: <https://w3id.org/np/o/ntemplate/>

@prefix npx: <http://purl.org/nanopub/x/>

@prefix xsd: <http://www.w3.org/2001/XMLSchema#>

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>

@prefix orcid: <https://orcid.org/>

@prefix prov: <http://www.w3.org/ns/prov#s>

@prefix skos: <http://www.w3.org/2004/02/skos/core#>

sub:Head {
this: np:hasAssertion sub:assertion ;
np:hasProvenance sub:provenance ;
np:hasPublicationInfo sub:pubinfo ;
a np:Nanopublication
}
sub:assertion {
sub:digital-humanities-research a <http://www.w3.0rg/2002/07/owl#Class> ;
rdfs:label "Digital Humanities Research" ;
rdfs:subClassOf <http://www.wikidata.org/entity/Q42240> ;
skos:definition "systematic study undertaken to increase knowledge in the field of Digital Humanities" ;
skos:relatedMatch <http://www.wikidata.org/entity/Q1026962>
}
sub:provenance {
sub:assertion prov:wasAttributedTo orcid:0000-0001-9079-039X

sub:pubinfo {
sub:sig npx:hasAlgorithm "RSA" ;
npx:hasPublicKey
"MIGEMAOGCSQGSIb3DQEBAQUAA4GNADCB1QKBgQCULUS5tVuMGt BUJ+dpxk 0EKCI3xKBG4efTcKjAMHeQ]6b+1iabAld6kXxQKQIRVQOMBKOCVOYJ90TC4K4AMUPME
QsPSLt1noFxSahw86AXdAh7kWiVZu04VsONDuUPPUOWWRQ]XRf6gYFLQU3gAS500PkWA7FZ61rumé1Nmi /LFQAwWIDAQAB" ;
npx:hasSignature
"iXaNMYj4CT3YA+x8F4yuNplPhG8xjxeARAep0/7CYZS2LQ1D20vNIMvICSxgLp6ghraPpSo9hnWeS/zLL1TwMET4WOKt jONET8mgI2kpgC9XY1llech2jr2sVPgiL7y
gRIMir9CzEXHRchUBmM6QH52twnsfQWEN3uLo+rOl2hMmds=";
npx:hasSignatureTarget this:
this: dct:created "2021-10-26T14:11:45.332+02:00"""xsd:dateTime ;
dct:creator orcid:0000-0001-9079-039X ;
npx:introduces sub:digital-humanities-research ;
nt :wasCreatedFromProvenanceTemplate <http://purl.org/np/RANwQa4ICWS5S0jw7gp9onBpXBasapwtZF1EIM3H2gYTM> ;
nt:wasCreatedFromPubinfoTemplate <http://purl.org/np/RAA2MfqdBCzmz9yVWjKLXNbyfBNcwsMmOgcNUxkklmaIM> ;
nt:wasCreatedFromTemplate <http://purl.org/np/RAJpgRpigXtt8iPVIUOPE£3wIT3gz0I8Sg2Q72CNV8g-Yo>

This is the class definition of “usage of Linked Data Scopes™:

@prefix this: <http://purl.org/np/RAcPalaO8kAt8QYw]jQoJq-PIzYvo0jCzYrAiOX_ XOyklws>
@prefix sub: <http://purl.org/np/RAcPalaO8kAt8QYwjQoJq-PIzYvo0jCzYrAiOX XOyklw#s>
@prefix np: <http://www.nanopub.org/nschema#>

@prefix dct: <http://purl.org/dc/terms/>

@prefix nt: <https://w3id.org/np/o/ntemplate/>

@prefix npx: <http://purl.org/nanopub/x/>

@prefix xsd: <http://www.w3.org/2001/XMLSchema#>

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>

@prefix orcid: <https://orcid.org/>

@prefix prov: <http://www.w3.org/ns/prov#s>

@prefix owl: <http://www.w3.org/2002/07/owl#>

sub:Head {
this: np:hasAssertion sub:assertion ;
np:hasProvenance sub:provenance ;
np:hasPublicationInfo sub:pubinfo ;
a np:Nanopublication
}
sub:assertion {
sub:usage-of-linked-data-scopes dct:description "Usage of the Linked Data Scopes ontology in a research project" ;
a owl:Class , owl:Restriction ;
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rdfs:label "Usage of the Linked Data Scopes ontology"
owl:onProperty <http://wikidata.org/prop/direct/P2283> ;
owl:someValuesFrom <https://w3id.org/datascope/>
}
sub:provenance {
sub:assertion prov:wasAttributedTo orcid:0000-0001-9079-039X .

sub:pubinfo {
sub:sig npx:hasAlgorithm "RSA" ;
npx:hasPublicKey
"MIGEMAOGCSQGSIb3DQEBAQUAA4GNADCBiQKBgQCULtUS5tVuMGt BUJ+dpxk 0EKCcI3xKBG4efTcK]jAMHeQj6b+1iabAld6kXxQKQIRVQOMBKOCVOYJ90TC4K4AMUPME
QsPSLt1noFxSahw86AXdAh7kWiVZu04VsONDUPPUOWWRQ]XRf6gYFLQU3gAS500PkWA7FZ61rumé1Nmi /LFQAwIDAQAB" ;
npx:hasSignature
"CrXMFJLR+Q5CY5wK6uMSTWBFMEb+S3RR77LhgqkIUcjwml 9ARVALIxA61AYRqUAO/Of3vpJdzPzjoGbieJGYLhbPfn3bVC70ZwzwvlS/+g8]jtrNmshNR1ZBsQ/D5zkL
HjEdXx52VP+Sqmg4YTQsm700TtKu9jZzfJo33MS9sogr8B4=";
npx:hasSignatureTarget this:
this: dct:created "2021-11-19T09:23:19.603+01:00"""xsd:dateTime ;
dct:creator orcid:0000-0001-9079-039X ;
npx:introduces sub:usage-of-linked-data-scopes ;
npx:supersedes <http://purl.org/np/RAUxfk7XeLxn-2hiX3xWS1E5LXgkNWOMIFBGe2h3Bb3pM> ;
nt :wasCreatedFromProvenanceTemplate <http://purl.org/np/RANwQad4ICWS5S0jw7gp99onBpXBasapwtZF1EIM3H2gYTM> ;
nt:wasCreatedFromPubinfoTemplate <http://purl.org/np/RAA2MEQdBCzmz9yVW]jKLXNbyfBNcwsMmOgecNUxkklmaIM>
<http://purl.org/np/RAjpBMlw3owYhJUBo3DtsuD1XsNAJ8cnGeWAUtDVjuAuls> ;
nt:wasCreatedFromTemplate <http://purl.org/np/RAX70pQ5Tv_uIMSyQNujbJFJO4JLa-xuTUitQlw2aQleUs
}
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