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Several Specifications and Recommendations for the Publication of
Linked Data

CHEN Tao, ZHANG Yongjuan, LIU Wei & ZHU Qinghua

ABSTRACT
The Five-Star model of open data proposed by Berners-Lee, has been regarded by the industry as the
highest standard for the publication of linked data these years. Publishers should apply the Five-Star model
requirements to pursue high-quality data. However, many datasets published following the Five-Star model
do not bring convenience to consumers. These datasets are more like black boxes that users have to explore.
Scholars in the Aalto University in Finland have proposed a Seven-Star model of linked data, which is an
extension of the Five-Star model in terms of usability of the dataset. When the dataset is published, the
sixth star requires that its corresponding ontology should also be released, which makes it easy for the user
to understand the structure of the dataset. And the seventh star requires declaring the use of classes and
attributes in the ontology of the dataset, which makes it easy to confirm the data status of the dataset for
user.

This article is based on the Seven-Star model. As we all know, the one-star stage specifies data online,

such as image and PDF file; two-star is machine readable, such as EXCEL file; and three-star is a
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relatively simple non-proprietary format, such as CSV file. Not all of these three stars are the core of the
linked data system, thus they will not be discussed in this article. We analyze the problems that need to be
addressed from the four-star to seven-star models and put forward corresponding regulatory measures and
recommendations in this paper. In the four-star model, which needs to publish dataset with W3C open
standards, we propose common technical specifications on resource URI design, content negotiation,
storage and publishing the RDF data based on the four principles of linked data publication. In terms of data
storage, we also propose that the three data storage methods are universal according to the structure of the
dataset. There are “single graph(SG) mode”, “multi-graph( MG) mode” and “data hub( DH) mode”. The
publication of the dataset is the basis in the linked data application. Moreover, the linking between the
different datasets is the purpose. Therefore, for the five-star model about the linked data, this paper
proposes some norms and suggestions that are often overlooked from the perspective of ontology vocabulary
design and reuse. The expanded six-star and seven-star models are not separated from the five-star model,
and there put higher requirements on the application of the linked data in details. In the six-star model
specification, this paper proposes three forms of ontology publishing: “point mode” ( file mode), “line
mode” (page mode), and “face mode” ( visualization mode) according to the degree of readability of the
ontology. The “point mode” and “line mode” modes are six-star standards, while the “face mode” mode is
up to six and a half stars. In addition, metadata description of the dataset is often overlooked, and this has
an impact on whether the dataset is easy to understand and reuse. The corresponding solutions are proposed
for these issues. The standard for the seven-star model is relatively simple; therefore, it can be realized by
the use of existing tools or statistics on simple classes and properties.

In summary, the norms and recommendations are presented based on the author’s practical experience in
the field of digital humanities and linked data during these years. These technical solutions are reproducible.
The purpose is to sort out and to guide the publication of linked data. Then these measures can promote the
development of linked data in various industries, and create a good ecosystem of the linked data. 5 figs.
3 tabs. 17 refs.
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<owl : ObjectProperty rdf:about = “http ://id.loc.gov/ ontologies/bibframe/title” >

<rdfs:range rdf; resource = “http ://id.loc.gov/ ontologies/bibframe/Title” />

<skos ; definition>Name given to a resource.</skos : definition>

<rdfs; comment>Used with Work , Instance or Ttem</rdfs : comment>

<rdfs : label >Title resource</rdfs - label >

<dcterms ; modified>2016-04-21 ( New ) </dcterms ; modified>

</ owl : ObjectProperty>

<owl ; DatatypeProperty rdf:about=“http ://id.loc.gov/ ontologies/bibframe/mainTitle” >

<rdfs : domain rdf;resource = “http : //id.loc.gov/ ontologies/bibframe/Title” />

<rdfs:range rdf:resource = http ://www.w3.0rg/2000/01/rdf-schema#Literal” />

<skos ; definition>Title being addressed. Possible title component.</skos : definition>

<rdfs: label>Main title</rdfs : label>

<dcterms ; modified>2016—-04-21 ( New) </dcterms : modified>

</ owl; DatatypeProperty>
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<owl ; Class rdf;about=“http : //www.library.sh.cn/ontology/Person” >

<rdfs; subClassOf rdf:resource = “http ://www.library.sh.cn/ontology/Agent” />
<rdfs ; subClassOf rdf : resource = “ http ; //xmlns.com/foaf/0.1/Person” />

<rdfs : subClassOf>

<owl ; Class rdf; about = “http ; //bibframe.org/vocab/Person” />

</1dfs : subClassOf>
<rdfs: comment> A, </rdfs: comment>
<rdfs:label>/4~ A </rdfs: label>

</owl : Class>

<owl ; ObjectProperty rdf; about=*http ;//purl.org/vocab/relationship/spouseOf” >

<rdfs ; comment>E 1% , </rdfs:comment>

<rdfs;range rdf;resource = “http;//www.library.sh.cn/ontology/Person” />

<rdfs : domain rdf; resource = “http : //www.library.sh.cn/ontology/Person” />

<rdfs ; label > B2 1 </ rdfs : 1abel >
</ owl ; ObjectProperty>

<owl : ObjectProperty rdf:about = “http : //www.library.sh.cn/ontology/ firstMigrated Ancestor” >
<rdfs : comment>i% 45 Bir 72 3 oy S 0 3T B 2 AL H 463 E AL, </rdfs : comment>

<rdfs ;range rdf; resource = “ http : //www.library.sh.cn/ontology/Person” />

<rdfs;domain rdf;resource = “http;//www.library.sh.cn/ontology/Family” />

<rdfs : label> %4 3T 4 </ rdfs ; label >

</ owl; ObjectProperty>

TAC
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i
A

is in domain of
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is in range of

IRI: http://www.library.sh.cn/ontology/Person
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Britz Ah, FATTAT LU A Ak i 7 2R R
APRIAFR WAL 3 Fros 3 A7 AR g W
4 £ B2 X AS R G5 #1474 Jm v BILA | BV < TG A
K&, IWHARIFT LI H shl: Person 25 ( ElH
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115X G MR DGR M AR, = aR Al < R i
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®3 AETHEERBEERER

Bt ik Bt 7
voaf ; Vocabulary L ES cc:licence B yihaa)
vann ; preferredNamespacePrefix 4 % [ B 4R determs ; creator ol
vann ; preferredNamespaceUri #r 4 = A URI dcterms : contributor WA
dcterms . title ARAR A determs ; pubisher V-&ivia
determs; description AR A rdfs ; label a¥:S
dcterms ; issued £ A8 3L B 8] rdfs : comment £
determs : modified MRS Bt T rdfs : isDefinedBy X T
owl : versionInfo RAE B vs : term_status o AR R A
dcterms : rights SR P A

iAZEI6E . rdfs: label | rdfs . comment | rdfs : is- &, ] LU 3 dbpedia ARG BT 2008 4 ,
DefinedBy | vs : term_status METAIRRAS R 2014-07-15, ] Bl & 4 -
T4 dbpedia 2014 JEAS KR SCEREHE MR 7 =0HE= 3.0(CC BY-SA 3.0)

<owl ; Ontology rdf; about=*http://dbpedia.org/ontology/” >

<rdf; type rdf:resource = “http://purl.org/ vocommons/ voaf#Vocabulary” />

<vann ; preferredNamespacePrefix>dbpont</vann ; preferredNamespacePrefix>

<vann ; preferredNamespaceUri>http : //dbpedia. org/ ontology/ </ vann ; preferredNamespaceUri>

<dcterms: title xml:lang="en” >The DBpedia Ontology</dcterms:title>

<dcterms; description xml;lang="“en” >The DBpedia ontology provides the classes and properties used in the DB-
pedia data set.</dcterms; description>

<foaf ;homepage rdf:resource = “http://wiki.dbpedia.org/Ontology” />

<dcterms ; source rdf; resource = “http : //mappings.dbpedia.org” />

<dcterms ; publisher>DBpedia Maintainers</dcterms ; publisher>

<dcterms; creator>DBpedia Maintainers and Contributors</dcterms ; creator>

<dcterms :issued>2008-11-17T12.00Z</dcterms : issued >

<dcterms ; modified>2014-07-15T10;00Z</dcterms ; modified>

<owl; versionInfo xml;lang="“en” >2014</owl; versionInfo>

«

<rdfs; comment xml: lang = “en” >This ontology is generated from the manually created specifications in the
DBpedia Mappings Wiki. Each release of this ontology corresponds to a new release of the DBpedia data set which con-
tains instance data extracted from the different language versions of Wikipedia. For information regarding changes in this
ontology, please refer to the DBpedia Mappings Wiki.</rdfs : comment>

<cc; license rdf;resource = “http : //www.gnu.org/ copyleft/fdl.html” />

<cc: license rdf ; resource = “http : // creativecommons.org/licenses/by-sa/3.0/” />

</ owl; Ontology>
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