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1. SUMMARY
The more we rely on digitalisation in our transaction and businesses, the more we need to ensure that
machine to machine communication can take place at high speed. Still, interoperability of information
systems and the lack of shared semantics, both between humans and machines, is an internationally
recognised issue. Information systems in the Finnish higher education sector, in the field where
decentralisation of information systems is preferred, are not an exception. Semantic interoperability
will enable higher education institutions wide cost benefits in relation of 1:38 at the national level.

In Finland we are in the process of implementing information systems and harmonising the legacy data
models in the way that makes use of the shared semantics, standards and other best practices
according to the common architectural vision. This basic infrastructure for information management
is built by combining terminological theory, linked data and adaptable data modelling practices.

2. SMART AND COST EFFECTIVE DATA MODELLING AND TOOLS OF THE FUTURE
When you  “talk  the  talk”  you  need  to  “walk  the  walk” it’s a common phrase you hear. The new
approach we have to data management and interoperability is a mix of some existing elements with
previously untapped potential, e.g. use of semantic technologies and linked data in the Finnish higher
education sector. It forms a structured, common architecture frame connecting conceptual modelling
of business, services and processes to defining and maintaining controlled terminology and further to
constructing data models for information systems.

Many efforts have been made trying to define best practices and guidelines for interoperability; one
of the most effective being RAKETTI-project (Information  Services  as  Part  of  the  HEIs’  Structural
Reform) during the years 2008-2014. The results, however, support mainly data storage, data
collection and reporting activities based on a strictly normalised data model. Typically architecture
of higher education information systems is based on traditional databases which have their own data
models and terminology and moving the data from one information system to another requires high
cost expert labor work.

The modelling process of any information system should start from conceptual modelling. What is
usually missed at this stage is a systematic and formalised method for concept defining. It is not that
we do not have them, it is that we have not fully recognised the value of humanistic terminological
theory (ISO, 2009). We argue that the concepts we use in business and operations of agencies (e.g.
Vocabulary of Education, (OKSA, 2016), typically in cross-human communication situations, should
form  the  solid  foundation  also  for  semantics  of  data  models  used  in  information  systems.  The
controlled, methodologically intact terminology should be openly available both in human and machine



readable formats, such as SKOS (W3C, 2012). In Finland, SKOS vocabularies will be published in the
Finnish Ontology Service (FINTO, 2016), maintained by the Finnish National Library.

Terminology work takes no role in defining logical data structures, such as classes, properties and
part-of relations. For this purpose a so called Semantic Interoperability Model is needed. It connects
the concepts and logical data models together and pass the shared semantics to every implementation
that re-uses its components (Figure 1). The Semantic Interoperability Model, actually a linked data
vocabulary, identifies the re-usable information components with URIs (Uniform Resource Identifiers),
and enables creation of application profiles for specific use cases. Application profiles are data models
constructed and documented in human and machine-readable formats following the guidelines from
DCMI (DCMI, 2009) and rethinking the metadata specifications developed by CEN (CEN/TC 353). These
profiles re-use the descriptions and mappings and make it possible to transform the re-usable
components into different standard technical formats, such as XML or JSON schemas.

Figure 1. Common architecture frame connecting conceptual and physical modelling.

One of the goals of our work has been to build a prototype for collaborative online tool for creating
linked data vocabularies and application profiles — instead of documenting terminology and data
model descriptions, as usual, in e.g. separate wiki pages or spreadsheet. This work has proceeded and
we are  proud  to  present  the  solution: IOW - Interoperability Workbench (CSC, 2016). It is an open
source IT software and as a modular implementation it enables further development, as linkages e.g.
to existing Code Services.

The Semantic Interoperability Model and IOW is being developed by the Ministry of Education and
Culture for supporting the needs of institutions of higher education and research, but the work will in
future form the basis for a wider National Metadata Service and be a part of the National Service
Architecture (Ministry of Finance, 2015). We argue that this approach to interoperability and
semantics of information and digital services has potential also in the context of international
cooperation.
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