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Who are we?

Terje Sylvarnes
The Norwegian Digitalisation 
Agency

Hagen Echzell
University of Oslo



  

Some time ago, I was going to study abroad



  

Everything in this 
process is an 
email!



  

The student is relaying all these scans of signed documents

Student

Erasmus
Coordinator

Erasmus
Coordinator

Course Admission



  



  

With email, course admission will 
look somewhat like this:

Student



  

Why is email so popular?
● Everyone has it
● It’s «interoperable»



  

The Interoperable Europe Act
● «interoperability solutions»
● legal, organizational
● semantic and technical

SMTP is a technical interoperability solution

FOSS North 2023:



  

Can’t we just all use MS Teams?

● Does that make MS Teams an 
interoperability solution?

https://learn.microsoft.com/en-us/microsoft-365/solutions/plan-external-collaboration?view=o365-worldwide



  

Centralization is a bad idea

Picture of Max Schrems: Manfred Werner - Tsui CC BY-SA 3.0



  

Centralization 
and 

dependence
E-mail



  

University Alliances
are a case for interoperability

● Basic messaging
● Sharing files
● Domain-specific solutions

– Common semantics



  

Matrix is an
interoperability solution for messaging

● «set of open APIs for decentralized communication»
– Client-Server-API
– Server-Server-API

● «Federation»
● Federated User IDs

– @derhagen:matrix.org
– @fuzzklang:matrix.org

● Supports E2EE

https://spec.matrix.org/v1.14/

https://matrix.org/docs/matrix-concepts/elements-of-matrix/



  



  

OpenCloudMesh (OCM) enables
interoperable file sharing 

● Server-Server-API

● Authorization flow for WebDAV* 
resources

● Federated OCM Address:
– username@example-

organization.com

https://github.com/cs3org/OCM-API



  

example



  

Student

Data Sharing



  

A scenario



  

The goal

The goal

Offered by University of Interop
Offered by The Federated 
University

Offered by Interoperable Business 
School



  



  



  

{
    "noName": "Interoperability 123",
    "english_title": "Teknisk Samhandling 123",
    "dspt": "A course on interoperability",
    "bskrvls": "Et kurs om samhandling",
    "x": 10,
    "y": 5
}

University of Schminterop
JSON API



  

Documentation?
https://uni-of-schminterop.org/api/course-catalog/docs

mailto:help@uni-of-schminterop.org

1 week later:



  

Issues

● Scaling

● Brittle

● Ambiguity

– are we talking about the same thing?

?



  

What if...
● Uni of Schminterop assign each key a definition

● from a common vocabulary

● which is included in the JSON object

{

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

Schema.org/Course

Name
Description
Number of Credits



  

{

  

  

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"},

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

Schema.org/Course
A description of an 
educational course (...)



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"} ,

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

Schema.org/Course
A description of an 
educational course (...)



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"},

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

Schema.org/Course

The name of the item. 



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"},

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

Schema.org/Course

The name of the item. 



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"},

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

Schema.org/Course

A description of the item. 



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"} ,

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

The name of the item. 

Schema.org/Course



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"},

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

The number of credits or units awarded by a 
Course or required to complete an 
EducationalOccupationalProgram. 

Schema.org/Course



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"} ,

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

Make-your-own-vocab.org ?



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"} ,

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

URI: global, persistent and unique



  

{

  "@context": {

    "noName": {"@id": "https://schema.org/name", "@language": "en"},

    "english_title": {"@id": "https://schema.org/name", "@language": "no"},

    "dspt": {"@id": "https://schema.org/description", "@language": "en"},

    "bskrvls": {"@id": "https://schema.org/description", "@language": "no"} ,

    "y": {"@id": "https://schema.org/numberOfCredits", "@type": "https://schema.org/Integer"},

    "x": {"@id": "http://my-vocab.com/course-iterations", "@type": "https://schema.org/Integer"}

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "noName": "Interoperability 123",

  "english_title": "Teknisk Samhandling 123",

  "dspt": "A course on interoperability",

  "bskrvls": "Et kurs om samhandling",

  "x": 10,

  "y": 5

}

JSON for Linking Data
https://json-ld.org/

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

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


  

jsonld.expand( { ...Course Data... } )

{

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "https://schema.org/name": [

    {"@value": "Interoperability 123", "@language": "en" },

    {"@value": "Teknisk Samhandling 123", "@language": "no"}

  ],

  "https://schema.org/description": [

    {"@value": "A course on interoperability", "@language": "en"},

    {"@value": "Et kurs om samhandling", "@language": "no"}

  ],

  "http://my-vocab.com/course-iterations": {"@value": 10, "@type": "https://schema.org/Integer"},

  "https://schema.org/numberOfCredits": {"@value": 5, "@type": "https://schema.org/Integer"}

}

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

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


  

Course data as a graph

(also known as RDF)



  

jsonld.frame( { ...Course Data... }, { … Frame … } )

{

  "@context": {

    ...

  },

  "@id": "http://uni-of-interop.com/courses/interop_1234",

  "@type": "https://schema.org/Course",

  "description": "A course on interoperability",

  "name": "Interoperability 123",

  "credits": 5

}

{
  "@context": {
    "name": {
      "@id": "https://schema.org/name",
        "@language": "en"},
      "description": {

 "@id": "https://schema.org/description",
 "@language": "en"},

      "credits": {
  "@id": "https://schema.org/numberOfCredits",
  "@type": "https://schema.org/Integer"

      }
  },
  "@explicit": true,
  "@omitDefault": true,
  "@type": "https://schema.org/Course",
  "name": {"@value": {}, "@language": "en"},
  "description": {"@value": {}, "@language": "en"},
  "credits": {}
}

JSON-LD Frame:

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

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


  

Course as JSON-LD

Benefits
● “Built-in” documentation – Better DevX

● Shared model (here: https://schema.org/Course)

– More robust: Handles changes in the JSON API

– Scales better: uniform “interface” for consumption

● Still ordinary JSON

● Local flexibility + Better interoperability



  

«Light-weight» standardization
● As an alternative to one-size-fits-all solutions

● When creating software: define your concepts early

– What does our data mean

● Shared understanding of domain concepts

– Domain experts more easily included 



  

Interoperability Solutions

Shared Vocabulary?



  

Interoperability first?
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