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POPULAR OPEN-STANDARD DATA FORMATS

Comma-separated values (CSV)   

• is a delimited text file format using comma to separate 
values.  

• stores tabular data where each line of the file is a 
data record consisting in of one or more fields, 
separated by commas.

JavaScript Object Notation (JSON) is  

• uses human-readable text to transmit data objects  

• consists of attribute–value pairs and array data types 
PROVIDE SYNTACTIC INTEROPERABILITY 
BUT NOT SEMANTIC INTEROPERABILITY
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GOAL

▸ Take advantage of JSON 

▸ ADD vocabularies 

▸ give objet types 

▸ associate keys/values with IRI 

▸ define context in which terms are defined 

▸ Preserve concision 

https://www.w3.org/TR/json-ld/

{
  "name": "Nathalie Hernandez",
  "homepage": "https://www.irit.fr/~Nathalie.Hernandez",
  "image": "http://www.irit.fr/images/nath.png"
}
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JSON-LD RESERVED KEYWORDS
@context
Used to define the short names called terms  to express specific identifiers
@id
Used to uniquely identify resources that are being described in the document with IRIs or blank node identifiers.
@value
Used to specify the data that is associated with a property 
@language
Used to specify the language for a particular string value or the default language of a JSON-LD document.
@type
Used to set the data type of a node or typed value.
@container
Used to set the default container type for a term.
@list
Used to express an ordered set of data.
@set
Used to express an unordered set of data and to ensure that values are always represented as arrays.
@reverse
Used to express reverse properties.
@index
Used to specify that a container is used to index information and that processing should continue deeper into a JSON data 
structure.
@base
Used to set the base IRI against which relative IRIs are resolved.
@vocab
Used to expand properties and values in @type with a common prefix IRI.
@graph
Used to express a graph.
:
The separator for JSON keys and values that use compact IRIs.
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https://www.w3.org/TR/json-ld/#dfn-iri
https://www.w3.org/TR/json-ld/#dfn-blank-node-identifier
https://www.w3.org/TR/json-ld/#dfn-property
https://www.w3.org/TR/json-ld/#dfn-node
https://www.w3.org/TR/json-ld/#dfn-typed-value
https://www.w3.org/TR/json-ld/#dfn-term
https://www.w3.org/TR/json-ld/#dfn-relative-iri
https://www.w3.org/TR/json-ld/#dfn-iri
https://www.w3.org/TR/json-ld/#dfn-graph
https://www.w3.org/TR/json-ld/#dfn-compact-iri


A FIRST EXAMPLE

{
  "http://schema.org/name": "Nathalie Hernandez » ,
  "http://schema.org/url": { "@id": "https://www.irit.fr/~Nathalie.Hernandez" },  
  "http://schema.org/image": { "@id": "http://www.irit.fr/images/nat.png" }
}

verbose ! 
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USING CONTEXT

{
  "@context":
  {
    "name": "http://schema.org/name",
    "image": {
      "@id": "http://schema.org/image",
      "@type": "@id"
    },
    "homepage": {
      "@id": "http://schema.org/url",
      "@type": "@id"
    }
  },
  "name": "Nathalie Hernandez",
  "homepage": "https://www.irit.fr/~Nathalie.Hernandez",
  "image": "http://www.irit.fr/images/nat.png"
}

{
  "@context": "http://json-ld.org/contexts/person.jsonld",
  "name": "Nathalie Hernandez",
  "homepage": "https://www.irit.fr/~Nathalie.Hernandez" ,
  "image": "http://www.irit.fr/images/nat.png"
}

{
"@context":
  {
    "name": "http://schema.org/name",
    "image": {
      "@id": "http://schema.org/image",
      "@type": "@id"
    },
    "homepage": {
      "@id": "http://schema.org/url",
      "@type": "@id"
    }
  },
}

http://json-ld.org/contexts/person.jsonld
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IDENTIFYING - TYPING
{
  "@context": {
    ...
    "Restaurant": "http://schema.org/Restaurant", 
    "Brewery": "http://schema.org/Brewery"
  }
  "@id": "http://example.org/places#BrewEats",
  "@type": [ "Restaurant", "Brewery" ],
  ...
}

{
  "@context":
  {
    "xsd": "http://www.w3.org/2001/XMLSchema#",
    "name": "http://xmlns.com/foaf/0.1/name",
    "age":
    {
      "@id": "http://xmlns.com/foaf/0.1/age",
      "@type": "xsd:integer"
    },
    "homepage":
    {
      "@id": "http://xmlns.com/foaf/0.1/homepage",
      "@type": "@id"
    }
  },
  "@id": "http://ns.irit.fr/people#nat",
  "name": "Nathalie Hernandez",
  "age": "39",
  "homepage":
  [
    "https://www.irit.fr/~Nathalie.Hernandez",
    "https://www.univ-tlse.fr/mathsInfo/~Nathalie.Hernandez" 
  ]
}
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IDENTIFYING - TYPING
{
  "@context": {
    "label": « http://www.w3.org/2000/01/rdf-schema#label",
    "@base": "http://example.com/document.jsonld"
  },
  "@id": "",
  "label": "Just a simple document"
}

{
  "@context":
  {
    "modified":
    {
      "@id": "http://purl.org/dc/terms/modified"
    }
  },
...
  "modified":
  {
    "@value": "2010-05-29T14:17:39+02:00",
    "@type": "http://www.w3.org/2001/XMLSchema#dateTime"
  }
...
}
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FACILITATING VOCABULARY REUSE
{
  "@context": {
    "@vocab": "http://schema.org/"
  }
  "@id": "http://example.org/places#BrewEats",
  "@type": "Restaurant",
  "name": "Brew Eats"
  ...
}

{
  "@context":
  {
    "xsd": "http://www.w3.org/2001/XMLSchema#",
    "foaf": "http://xmlns.com/foaf/0.1/",
    "foaf:homepage": { "@type": "@id" },
    "picture": { "@id": "foaf:depiction", "@type": "@id" }
  },
  "@id": "http://ns.irit.fr/people#nat",
  "@type": "foaf:Person",
  "foaf:name": "Nathalie Hernandez",
  "foaf:homepage": "https://www.irit.fr/~Nathalie.Hernandez",
  "picture": "http://twitter.com/account/profile_image/nathUTM"
}
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EMBEDDING / DEFINING GRAPHS

{
...
  "name": "Nathalie Hernandez",
  "knows":
  {
    "@type": "Person",
    "name": « Nicolas Seydoux »,
  }
...
}

{
  "@context": {
    "generatedAt": {
      "@id": "http://www.w3.org/ns/prov#generatedAtTime",
      "@type": "http://www.w3.org/2001/XMLSchema#date"
    },
    "Person": "http://xmlns.com/foaf/0.1/Person",
    "name": "http://xmlns.com/foaf/0.1/name",
    "knows": "http://xmlns.com/foaf/0.1/knows"
  },
  "@id": "http://example.org/graphs/73",
  "generatedAt": "2012-04-09",
  "@graph":
  [
    {
      "@id": "http://ns.irit.fr/people#nat",
      "@type": "Person",
      "name": "Nathalie Hernandez",
      "knows": "http://ns.irit.fr/people#nico"
    },
    {
      "@id": "http://ns.irit.fr/people#nico",
      "@type": "Person",
      "name": "Nicolas Seydoux",
      "knows": « http://ns.irit.fr/people#elodie"
    }
  ]
}
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SETTING  THE LANGUAGE
{
  "@context":
  {
    ...
    "@language": "ja"
  },
  "name": "花澄",
  "occupation": "科学者"
}

{
  "@id": "http://example.org/articles/8",
  "dc:title": 
  [
    {
      "@value": "Das Kapital",
      "@language": "de"
    },
    {
      "@value": "Capital",
      "@language": "en"
    }
  ]
}
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▸ Very popular format 

▸ JSON-LD is a document format 

▸ JSON-LD can be included in HTML documents
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CSV ON THE WEB

▸ W3C Working Group Note 25 February 2016 

▸ adding metadata to a CSV file by creating a 
metadata.json file

{
  "@context": "http://www.w3.org/ns/csvw",
  "url": "MyCSVFile.csv"
}
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A VOCABULARY TO DESCRIBE CSV
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EXPLICITONS COLUMNS
"country","country group","name (en)","name (fr)","name (de)","latitude","longitude"
"at","eu","Austria","Autriche","Österreich","47.6965545","13.34598005"
"be","eu","Belgium","Belgique","Belgien","50.501045","4.47667405"
"bg","eu","Bulgaria","Bulgarie","Bulgarien","42.72567375","25.4823218"

{
  "@context": "http://www.w3.org/ns/csvw",
  "url": "countries.csv"
  "tableSchema": {
    "columns": [{
      "titles": "country"
    },{
      "titles": "country group"
    },{
      "titles": "name (en)"
    },{
      "titles": "name (fr)"
    },{
      "titles": "name (de)"
    },{
      "titles": "latitude"
    },{
      "titles": "longitude"
    }]
  }
}
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{ 
  "@context": "http://www.w3.org/ns/csvw", 
  "url": "countries.csv" 
  "tableSchema": { 
    "columns": [{ 
      "titles": "country", 
      "dc:description": "The ISO two-letter code for a country, in lowercase." 
    },{ 
      "titles": "country group", 
      "dc:description": "A lowercase two-letter code for a group of countries." 
    },{ 
      "titles": "name (en)", 
      "dc:description": "The official name of the country in English." 
    },{ 
      "titles": "name (fr)", 
      "dc:description": "The official name of the country in French." 
    },{ 
      "titles": "name (de)", 
      "dc:description": "The official name of the country in German." 
    },{ 
      "titles": "latitude", 
      "dc:description": "The latitude of an indicative point in the country." 
    },{ 
      "titles": "longitude", 
      "dc:description": "The longitude of an indicative point in the country." 
    }] 
  } 
} 



TEXTE

NON « STANDARD » CSV FILES

{
  "@context": "http://www.w3.org/ns/csvw",
  "url": "http://example.org/data/unemployment.tsv",
  "dialect": {
    "delimiter": "\t",
    "headerRowCount": 3
  }
}



DESCRIBING TABLES

{
  "@context": "http://www.w3.org/ns/csvw",
  "schema:name": "Unemployment in Europe (monthly)",
  "schema:description": "Harmonized unemployment data for European countries."
  "schema:creator": { "schema:name": "Eurostat" },
  "tables": [{
    "url": "countries.csv",
    "schema:name": "Countries"
  }, {
    "url": "country-groups.csv",
    "schema:name": "Country groups"
  }, {
    "url": "unemployment.csv",
    "schema:name": "Unemployment (monthly)",
    "schema:description": "The total number of people unemployed"
  }]
}

{
  "@context": "http://www.w3.org/ns/csvw",
  "dc:title": "Unemployment in Europe (monthly)"
  "dc:description": "Harmonized unemployment data for European countries."
  "dc:creator": "Eurostat",
  "tables": [{
    "url": "countries.csv",
    "dc:title": "Countries"
  }, {
    "url": "country-groups.csv",
    "dc:title": "Country groups"
  }, {
    "url": "unemployment.csv",
    "dc:title": "Unemployment (monthly)",
    "dc:description": "The total number of people unemployed"
  }]
}
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Web Annotation Data Model

▸ W3C Recommendation 23 February 2017 for annotations to be 
shared between systems 

▸ « Annotating » is « the act of creating associations between 
distinct pieces of information »,  

▸ Annotation can correspond to comments about online 
resources (shared photos or videos, reviews of products, or 
even social network mentions of web resources) 

▸ Annotations created by or intended for machines are also 
possible
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A simple model

▸ Data Model built using 
Linked Data fundamentals 

▸ recommandez 
serialization format : 
JSON-LD 

▸ Intended to allow non-
graph-based 
implementations so 
inferencing is not a priority

Annotations have 0 or more Bodies. 

Annotations have 1 or more Targets. 
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A simple model - classes / properties for Annotations
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A simple model - classes / properties for Body and Target
{ 
  "@context": "http://www.w3.org/ns/anno.jsonld", 
  "id": "http://example.org/anno3", 
  "type": "Annotation", 
  "body": { 
    "id": "http://example.org/video1", 
    "type": "Video" 
  }, 
  "target": { 
    "id": "http://example.org/website1", 
    "type": "Text" 
  } 
}

{ 
  "@context": "http://www.w3.org/ns/anno.jsonld", 
  "id": "http://example.org/anno2", 
  "type": "Annotation", 
  "body": { 
    "id": "http://example.org/analysis1.mp3", 
    "format": "audio/mpeg", 
    "language": "fr" 
  }, 
  "target": { 
    "id": "http://example.gov/patent1.pdf", 
    "format": "application/pdf", 
    "language": ["en", "ar"], 
    "textDirection": "ltr", 
    "processingLanguage": "en" 
  } 
} 
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TEXTUAL BODY

{ 
  "@context": "http://www.w3.org/ns/anno.jsonld", 
  "id": "http://example.org/anno5", 
  "type": "Annotation", 
  "body": { 
    "type" : "TextualBody", 
    "value" : "<p>j'adore !</p>", 
    "format" : "text/html", 
    "language" : "fr" 
  }, 
  "target": "http://example.org/photo1" 
} 
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MULTIPLE BODY OR TARGET

{ 
  "@context": "http://www.w3.org/ns/anno.jsonld", 
  "id": "http://example.org/anno9", 
  "type": "Annotation", 
  "body":{ 
      "type": "TextualBody", 
      "value": "tag1" 
    }, 
  "target": [ 
    "http://example.org/image1", 
    "http://example.org/image2" 
  ] 
} 

{ 
  "@context": "http://www.w3.org/ns/anno.jsonld", 
  "id": "http://example.org/anno10", 
  "type": "Annotation", 
  "body": { 
    "type": "Choice", 
    "items": [ 
      { 
        "id": "http://example.org/note1", 
        "language": "en" 
      }, 
      { 
        "id": "http://example.org/note2", 
        "language": "fr" 
      } 
    ] 
  }, 
  "target": "http://example.org/website1" 
} 
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LIFE CYCLE INFORMATION / LICENCE

{ 
  "@context": "http://www.w3.org/ns/anno.jsonld", 
  "id": "http://example.org/anno11", 
  "type": "Annotation", 
  "creator": "http://example.org/user1", 
  "created": "2015-01-28T12:00:00Z", 
  "modified": "2015-01-29T09:00:00Z", 
  "generator": "http://example.org/client1", 
  "generated": "2015-02-04T12:00:00Z", 
  "rights": "http://creativecommons.org/licenses/by-nc/4.0/", 
  "body": { 
    "id": "http://example.net/review1", 
    "creator": "http://example.net/user2", 
    "created": "2014-06-02T17:00:00Z" 
  }, 
  "target": "http://example.com/restaurant1" 
} 
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AGENT
{ 
  "@context": "http://www.w3.org/ns/anno.jsonld", 
  "id": "http://example.org/anno12", 
  "type": "Annotation", 
  "creator": { 
    "id": "http://example.org/user1", 
    "type": "Person", 
    "name": "My Pseudonym", 
    "nickname": "pseudo", 
    "email_sha1": "58bad08927902ff9307b621c54716dcc5083e339" 
  }, 
  "generator": { 
    "id": "http://example.org/client1", 
    "type": "Software", 
    "name": "Code v2.1", 
    "homepage": "http://example.org/client1/homepage1" 
  }, 
  "body": "http://example.net/review1", 
  "target": "http://example.com/restaurant1" 
} 
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AUDIENCE 

{ 
  "@context": "http://www.w3.org/ns/anno.jsonld", 
  "id": "http://example.org/anno13", 
  "type": "Annotation", 
  "audience": { 
    "id": "http://example.edu/roles/teacher", 
    "type": "schema:EducationalAudience", 
    "schema:educationalRole": "teacher" 
  }, 
  "body": "http://example.net/classnotes1", 
  "target": "http://example.com/textbook1" 
} 

JSON-LD - CSV ON THE WEB - WEB ANNOTATION DATA MODEL



MOTIVATION
{ 
  "@context": "http://www.w3.org/ns/anno.jsonld", 
  "id": "http://example.org/anno15", 
  "type": "Annotation", 
  "motivation": "bookmarking", 
  "body": [ 
    { 
      "type": "TextualBody", 
      "value": "readme", 
      "purpose": "tagging" 
    }, 
    { 
      "type": "TextualBody", 
      "value": "A good description of the topic that bears further investigation", 
      "purpose": "describing" 
    } 
  ], 
  "target": "http://example.com/page1" 
}
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ANNOTATING CSV CELLS

{ 
  "@context": "http://www.w3.org/ns/csvw", 
  "url": "countries.csv", 
  "notes": [{ 
    "type": "Annotation", 
    "target": "countries.csv#cell=2,6-*,7", 
    "body": "These locations are of representative points.", 
    "motivation": "commenting" 
  }, { 
    "type": "Annotation", 
    "target": "countries.csv#cell=3,4", 
    "body": "Corrected.", 
    "motivation": "editing" 
  }] 
} 
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CONCLUSION

▸ Extensions to existing formats 

▸ Other formats for HTML, BDR, …
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TEXTE

RDFA

Cf MOOC web sémantique et web de données 
https://www.fun-mooc.fr/courses/inria/41002S02/session02/about



TEXTE

RDFA : DE NOUVEAUX ATTRIBUTS POUR LES BALISES HTML

▸ RDFa light                                        RDFa core

Cf MOOC web sémantique et web de données 
https://www.fun-mooc.fr/courses/inria/41002S02/session02/about



TEXTE

Cf MOOC web sémantique et web de données 
https://www.fun-mooc.fr/courses/inria/41002S02/session02/about



TEXTE


