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Summary

* Interoperability challenges
* Interoperability case: Student Transcript
* Framework for Semantic Interoperabillity

* Implementing the Framework:
— Interoperability workbench




Present — Information chaos

Organisation and application
specific documentation

Redefining data models

Point to point
Integration

No change management
over organisation borders
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Interoperability CASE: Student Transcript
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Making data sources semantic interoperable
for a DW

60.000 €




Equation for Interoperability

SEMANTIC IMPACT
9 v P

Y. benefits
Y cost

|ICC+ESB*EIM*DW =

>1

by Patrik Maltusch @aalto.fi Aﬁ?

ICC = Integration Competence Center
ESB = Enterprise Service Bus
EIM

= Enterprise Information Management
DW = DataWareHouse



Used methods for documenting APIs?

Java Python
Terminological dictionaries . . . Programmin
Application interfaces 8 8
Wikis .
skos Glossary )ill\\//lSIbL Swagger  Javascript
DOCUMEES Classifications SOAP
JSON
Concept models
Data warehouses Enumerations
XML schema
Wiki saL
ER O rpB Reference data
Data modelling
RDF Codeservers
UML Excel

XML
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Vision — Data model reuse and uniform
documentation

Domain vocabularies

Reusable core

Shared
semantics

Use of
shared
semantics

data models

Reusable classifications

o
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Application profiles
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Application profiles

An Application profile seeks to 2000 - Idea of Application Profiles
address the interoperability evolved from DESIRE Registry
requirements between systems by: project: “mixing and matching”
* retaining conformance with a metadata elements
base standard 2003 - Guidelines for creating
application profiles (CEN/CWA

* defining new requirements in an
open and interoperable manner 14855)

2005 — Guidelines for machine-

readable representation ..

(CEN/CWA 15248)
2006 - Guidelines building

Examples of standard Application

profiles: application profiles in e-learning
CEN/CWA 15903: Metadata for Learning (CEN/CWA 15555)

Opportunities 2008 - Guidelines for Dublin Core
CEN/CWA 16132: European Learner Application Profiles

Mobility Achievement Information
EMREX AP (2016): Report for the
recognition of external studies

2011 - 2016 — MLR Framework
(ISO/IEC 19788-1)



Shared concepts with the business and IT:

1.
2.
3.

Need for common framework

Well defined concepts
Unique identifiers
Machine readable format

Service innovation and data modeling
based on business needs:

1.
2.
3.

Reuse terms and definitions
Create reusable components
Focus on the interfaces and
integration

Framework for semantic interoperability:

How to publish core vocabularies
and application profiles?

How to reuse standards?

How to reuse core vocabularies in
the implementations?

How to document the metadata
reuse?

How to document application
interfaces?

Study administration

Research administration
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Person Graduate o
Diol Publication portal
iploma 1 inn Sy
Applicant S Secretary - . Research Information System
Thesis Qpen Data Portal
Application Y Publication
\pp ég Competence
ificati Dataset
. student Y Qualification
Services Learner .
Institute Scholar
D rt t
Training Programme  Degree e;;u?fq \ Class Researcher Project i
| Education ! \ Course Program
Enroliment | Learning lecture ) Publication |
Registration | Studying Teaching
Processes :
g.fgj‘i'o Research
Trammg
T ™y
Shared (0] ti Publicati Dataset
- rganisation ublicarion arase
Terminology 9
(skos)
Core Course Organisation j§ Publication Dataset
Vocabularies class class class class
(RDF/S/OWL)
Logical data
models RIS model
(UML, RDF AP ..)

Physical data

models
(DB, JSON, XML, RDF)
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Semantic interoperability framework

Terminolo Core
gy vocabularies
e Concepts e Classes
e Definitions e Attributes
¢ Classifications e Associations

Common metadata architecture for data modelling:

* Machine readable terminology
* Reusable core vocabularies and core components
* Documented reuse of core components

Application

Profiles

e Context
e Constraints
e Extensions
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Interoperability objectives

 Shared metadata
models for education
and research

« Modular and reusable
metadata definitions

* Improve readability
and understandabillity
of data models

12

Interoperability with
International
standards

Promote standard
reuse

Formal and semantic
mappings to CEN and
|ISO standards




Interoperabllity benefits

« Collaborative tool for + Shared terminology

metadata publishing — Less confusion
— Benefit from external « Same terms for many
expertice communications
* Avoid redefinition of needs
data models — Study administration
— Lower integration — User interfaces
COSts
L
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Semantic Interoperability Framework
Agency
administers | administers
SKOS Vocabularies Core vocabularies Application profiles Physical Data Models
ieati Technical
SKOS —  Linked Data Model Appllcgtmn ec‘ ‘n|cr.;1
- profiles spesification
vocabulary ’
describes
describes l
defines :
. describes
is based on )
> Concept Linked Core Component
z
reuses implements
—  Class Shape Implementation
belongs to
I T
defines uses
I T
|
constraints Ref dat
—1  Scheme L—  Predicate Constraint - e Jam
is based on
International standards
same as same as
i mappings
mappings SKOS Metadata may reuse Standard may reuse
vocabulary model schemas
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Domain specific vocabularies are administered by different
agencies and published in the standard SKOS model in the
—— Finnish Thesaurus and Ontology Service

| |
! !

SKOS Vocabularies Core vocabularies Application profiles Physical Data Models

Reetd] hnical
| skos —  Linked Data Model APPF?'C';?;Z'S” S;eesc_lﬂ:;’?on
vocabulary ’
describes
describes l
defines :
is based on describes
— Concept Linked Core Component
&
reuses implements
—  Class Shape Implementation
belongs to
defilnes us‘es
|
L Scheme L1 predicate constraints Eretraint Reference data
is based on
International standards
same as same as
mappings SKOS mappings Metadata may reuse Standard may reuse
vocabulary model schemas
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Core vocabularies are published as Linked Data that defines
re-usable classes and properties based on shared concepts
and links to standards and best practices.
l i
SKOS Vocabularies Core vocabularies Application profiles Physical Data Models
i Applicati Technical
i VOCSaKbCl)JSIary —  Linked Data Model Ppﬁ(';ﬁef” spesification
|
describes
describes l
defines :
is based on describes
> Concept Linked Core Component
A
reuses implements ]
belongs to [ [ Shape Implementation
defilnes us‘es
|
L  Scheme L1 predicate constraints Eretraint Reference data
is based on
Internatignal standards
same as same as
mappings SKOS mappines /letadata may reuse Standard may reuse
vocabulary model schemas
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Domain specific data models and interfaces are
documented as Application profiles that re-use the classes
and properties from the Core Vocabularies
I |
SKOS Vocabularies Core vocabularies Application profiles Physical Data Models
’ Applicati Technical
| SKOS —  Linked Data Model Ppprc')ﬁe'son spesification
vocabulary ’
describes
describes l
defines :
is based on describes
> Concept Linked Core Component
&
reuses implements
— Class Shape Implementation
belongs to
I T
defines uses
|
L  Scheme L1 predicate constraints Eretraint Reference data
is based on
Internatignal standards
same as same as
mappings SKOS mappings /letadata may reuse Standard may reuse
vocabulary model schemas
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Data models are implemented with languages that best suit
the given architecture by implementing the application
— profile.
| |
I |
SKOS Vocabularies Core vocabularies Application profiles Physical Data Models
— i Application Technical
| SKOS Linked Data Model orofiles s
vocabulary ’
describes
describes l
defines '
. describes
is based on )
> Concept Linked Core Component
z
reuses implements
— Class Shape Implementation
belongs to
I T
defines uses
|
traint
L+ Scheme L1 predicate constraints Eretraint Reference data
is based on
International standards
same as same as
i mappings
mappings SKOS PRIng Metadata may reuse Standard may reuse
vocabulary model schemas
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Simplified process for describing Core
vocabularies and Application profiles

Add

S
Search classes

Add

| Class
e
T

Search predicates

Core Vocabulary

B Predicate
R

l

l

Domain model
Irmiport

S BB

O ) Import

Create new model

: |mpart terming
reference data ] o bgy]

Search predicate

Mot found

Mot defined

H Application Profile
Application J

s pecific Add
Y

Sha

Search

- Create new resource

Search
terminology

Use existing concept

Mot found

Mot found
“ ] Create concept

classes

EUNIS

THESSALONIKI
2016

suggestion

Create shape from
class

—~— A

CcscC

19

Aalto University

Concept suggestion

B3N
| Hah



Piloting Interoperability Framework

Documenting
Open APIs

University
Information
Systems

using free & open source tools

Enables Universities and Consortium Partners
to start documenting local implementations

iow.csc.fi
| ee s
oo eis] mm
oje oo
Core vocabularies Application profiles

\_

J

Opintopolku

Documenting
Open APIs
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Interoperability workbench

e Collaborative online tool for creating Core Vocabularies and Application Profiles:

O Interoperability descriptions

Suomeksi In English Login

FRONT PAGE

3 Interoperability method

What are the descriptions for interoperability?

Interoperability descriptions are set of highly reusable metadata that enables
harmonization of data models and creation of interoperable services. The more
we rely on digitalisation in our transaction and businesses, the more we need to
ensure that both cross-human and machine-to-machine communication is
accurate and able to preserve the meaning of the data - without constant
assistance in the interpretation. Interoperability descriptions consist of concepts
defined according to the terminological theory as the controlled terminology,
reusable information components based on the shared concept definitions and
application profiles specifying the use of the information components.

What is the interoperability method?

Interoperability Method is a technique to describe the metadata of information
systems in a technology independent way. It forms a structured, common
architecture connecting terminological work and data modelling and reuse of
codelists and classifications. The method ensures that shared definitions are
applied in a systematic way and the semantics is passed to every implementation
that re-uses the information components. The method is based on international
standards. Please read more here about the Interoperability Method and the
development of tools supporting it.

What can the interoperability workbench do?

Interoperability Workbench is a set of tools designed to be used in developing,
documenting and publishing interoperability descriptions such as re-usable
information components and application profiles. It offers a one-stop service for

Ananhs muhklichad Aats Aaccrintiane andsvmcshilarvine Thaca cammanticalhs

Contact info C5C - IT Center for Science Ltd

Search

Studen Q

Advanced search

Electronic Mobility Report
Exchange document containing multiple student achievement reports

Learner
Student engaged in learning process, who is also part of the exchange

Learning Opportunity Instance
LO offered to students restricted to time, place, pace and form

Report

Description of the institution and subset of courses completed by the student

Browse

Common vocabularies

Learning, Education and Culture

Version 17.05.2016 12:22 Source code: Frontend, Backend, Database licensed under the European Union Public Licence
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Interoperability workbnech

* Tool for defining resolvable and machine readable data models
 Document the use of data models, standards and best practices

O Interoperability descriptions Suomeksi  InEnglsh  Login

FRONT PAGE /  LEARNING, EDUCATION AND CULTURE / [l ELECTRONIC MOBILITY REPORT /  [E ELECTRONIC MOBILITY REPORT

Electronic Mobility Report »

= = - . » [T R . »
= M Eekecronic Mobility Report <" H# Visualization ‘

Academic Term Data in english ~ Show history  Export = Q @ I & < >
Attachment
Category Class information
Credit Class label ]
Custom extension container Electronic Mobility Report
Electronic Mobility Report Class id

. emrex:Elmo
Identifier
| Description
ssuer . )

Exchange document containing multiple student achievement reports

Learner

Defined by profile
Learning Opportunity Instance Electronic Mobility Report

Learning Opportunity Specification

Status
Report Unstable
Result distribution Concept suggestion
Shortened grading table Concept id

urn:uuid:da3845e9-e48a-41d9-a0d4-425efdd12bae

Concept label
Electronic Mobility Report (fi)

Definition
Exchange document containing multiple student achievement reports (fi)

Class properties
11 Report >

& Generation date >

' 2VERQ
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Integration to controlled vocabularies

e Link controlled vocabularies to created model

* Create classes and properties based on existing concepts

Controlled vocabularies

Identifier Vocabulary name
£0s Elinikdisen oppimisen sanasto (fi)
jhsmeta JHSmeta {fi)

Reference data
Mone added

Imported namespaces

Prefix Mamespace label
adms admms
crn Educational Credit Information

Model

EE

12 Browse Concepts =+ Add vocabulary

+ Add reference data

Maarittele kasite uudelle luokalle

Hae ensin tarvitsemaasi kasitetta sanastoista. Jos et layda
tarpeisiisi sopivaa, voit luoda uuden kasite-ehdotuksen.

opisk Q
RAJAA HAKUTULOKSIA

sanasto

Kaikki sanastot

23

+ ehdota ‘opisk’ sanastoon

opiskelija

Elinikaisen oppimisen sanasta

opiskelija
JHSmeta

opiskelijaksi iimoittautuminen

Elinikaisen oppimisen sanasta

opiskeluoikeuden tila

JHSme

opiskeluoikeus

JHSmeta

Késitteen nimi @

opiskelija

Késitteen tunniste &
http:/fiow.csc.fi/skos/eos#mpOKSAID227

Masritelms @

henkils, joka opiskeles muun kuin esi- tai perusopatuksan
piirissa

£ e

A ' oA VERO
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Integration to classification schemes

* Link to existing reference data from code service
e Restrict allowed values by using existing reference data

ja maiden englanninkielisiin nimiin. Valticiden ja maiden nimista
kéytetdan ns. lyhyttd muotoa (vre. Suomi, Suomen tasavalta).
Suomenkieliset nimet perustuvat SF5-1S0 3166 -standardiin seka
Kotimaisten kielten tutkimuskeskuksen chjeisiin. Ruotsinkieliset
nimet perustuvat Kotimaisten kielten tutkimuskeskuksen
ohjeisiin ja englanninkieliset 150 3166-standardiin seka
Kotimaisten kielten tutkimuskeskuksen ohjeisiin.

E

Kaikki koodistot, Alueet

‘Yhteisten tutkinnon osien osa-aluset
Yhteisten tutkinnon osien osa-alueet Document
Koulutuskoadistot Person

‘Yhteystistojen alkupers

‘Yhteystietojen alkuperatiedot

Alueet

Yhtey:

Koodistolla luckitellaan henkildiden vhteystietoia.

Association

< Add class

Vanuatu
Uusi-Seelanti
Micaragua
Rlimasr

Data in english
. -

o

=
=3

image
status

firstName

Citizenship (fi)
Class property label
Citizenship (fi)

Range &

xsdistring

Optional metadata

Class property id

citizenship

Reference data
Reference data name
Valtiot ja maat 2 (fi)

24

Description @
Citizenship (fi)

Status @
Unstable

Description &

Valtiot ja maat -luokitusta kaytetaan mm.
vaestétilastoissa henkildiden
kansallisuuden luokittamiseen. Valticiden
ja maiden tunnukset perustuvat
kansainvaliseen IS0 3166 -standardiin
(International Standard IS0 3166-1. Codes

Aalto University

CcscC
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Interoperablility workbench

* Import existing models from local models and external namespaces

Search namespaces x

# Add new namespace

AL

huepi/ljena.apache.orgltexed

afn
FILTER RESULTS httpi//jena.hpl.hp.com/ARQ/function#

Show technical namespaces
dcam

hetpi//purl.org/de/deam/

dcterms

httpi//purl.org/dd/terms/

dcap
hupi//purl.org/ws-mmi-defrerms/

void

hetp://rdfs.org/nsivoid#

iow

hupeffurn.fifurn:nbn:fi:csc-iow-meta#

rdfs
hrep:/Awww.n3.org/2000/01 /rdf-schema#

owl

http:/fwww.n3.org/2002/07fowl#

=

prov

hecpi/ w3, orginsfprové

sh "

Cancel

25
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Interoperability workbench

* Include and search metadata from imported standards
e Create new domain models as highly reusable metadata

Add class

Class search or create info o
+ Create new class 'Co’

Co Q | + Create new shape by referencing external uri

Filter results Collection

skos
All models B

Concept

[C] Show classes defined in profiles
skos

Concept Scheme
skos

Online Account
foaf

Online Chat Account
foaf

Online E-commerce Account

foaf

Online Gaming Account
foaf

Ordered Collection
skos

cscC




Interoperability workbench

* Map new classes and class usage to relevant standards

Academic Term

Attachment

Category

Custom extension container
Electronic Mobility Report
Identifier

Issuer

Learner

Learning Opportunity Instance
Learning Opportunity Specification
Report

Result distribution

Shortened grading table

Electronic Mobility Report

Classid @ *

Elmo

Superclass &

Equivalent class @

| skos:Collection
skos:Concept
! skos:ConceptScheme

skos:OrderedCollection

Description & Add property E H )

Exchange document containing multiple student achievement
reports

Status @ *

Keskenerdinen (Unstable) |Z|

Definition @
adms:Asset
__Report (fi) Exchange document containing multiple student

adms-AssetDistribution
| adms-AssetRepository

adms:ldentifier

foaf Agent

foaf Document
= Oenerduun uale

Class property label %

Generation date

Range @ %

Ajanhetki (xsd:dateTime)

27

m

achievenent reports (fi)

Description @ n

The datetime when the file was generated

Status £ %

1 ~a JEE; VErD
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Interoperability workbench

e Export schemas in multiple formats
* Enforces Naming practices

RDF

XML Schema

thd ...

28
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JSON Schema

X docu
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* Questions

Thanks!

* Interoperability
workbench

 http://iow.csc.fi
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