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1. ABSTRACT

In order to harmonize the performance data of Finland’s over 40 universities and polytechnics, CSC – the Finnish IT Center for Science has coordinated the development of a common conceptual model in co-operation with the higher education institutes (HEI) and the Ministry of Education. Version 1.0 of the common conceptual model, released in February 2010, covers the majority of reporting needs of the HEIs and the Ministry of Education. The conceptual model is the foundation of a common data warehousing system of the Finnish HEIs launched in 2009 for pilot users. 

2. THE CONTEXT OF THE MODELLING PROJECT

The Common Conceptual Model and the Data Warehouse project was set up in connection with the new Universities Act and the new requirements set for performance reporting. To support decision-making, up-to-date, reliable and comparable information is needed on, for example, the numbers of students, credit points, staff, numbers of degrees, and financial status of the institutions. This information is needed by the institutions themselves as well as the Ministry of Education. 

The project is part of RAKETTI, a joint project of Finnish HEIs and the Ministry of Education that aims to achieve national-level improvements in the quality, inter-operability, and availability of the information and IT solutions needed in the steering, impact monitoring, and internal management of the HEI. The other three RAKETTI sub-projects are:

1) Enterprise Architecture Model Adapted to the Needs of HEIs
2) Common Basic System for Study Administration for Higher Education Institutions 

3) Developing the system for managing research and publication information. 

The RAKETTI project is coordinated by CSC –The Finnish IT Center for Science, a company owned and managed by the Ministry of Education. 

3. DEVELOPMENT AND SCOPE OF THE CONCEPTUAL MODEL

The conceptual model defines a common language for presenting and calculating essential figures and indicators. The conceptual model has been developed in co-operation with specialists from universities and polytechnics, the Ministry of Education, data modelling consultants, and CSC. A majority of Finland’s over 40 HEIs has contributed to the four-year-work which resulted in publishing version 1.0 of the conceptual model in February, 2010. The Ministry of Education has committed itself to define its external reporting requirements—on which the funding of the higher education institutes is based—using the RAKETTI-XDW conceptual model.

The conceptual model version 1.0 contains 350 concepts, their definitions, synonyms, code value examples and code sources, translations, and references to laws. The connections and relations between concepts have been modelled in 50 UML class diagrams covering the subject areas of financial management, general management, personnel management, research activities and study administration. Each concept holds a number of attributes that specify properties of the concept. For instance, “birthdate”, “surname”, “given name” and “e-mail address” are all attributes of the concept “Person”. The relations between concepts are presented using associations. For instance, there are two associations between "Person" and "Country": one indicating the Person's nationality, and the other presenting the Person's country of origin. 
4. UTILIZED IN A DATA WAREHOUSE

The conceptual model is first being utilized in a data warehouse (DW) for Finnish universities and polytechnics. In the DW, the conceptual model serves to harmonize the information attained from the institution-specific data systems to make it comparable between institutions and administration areas. The DW aims to meet all operative, strategic and tactical reporting needs of educational institutions choosing to join the data warehouse. 
The data warehouse’s  requirement specification and system design was done in 2007–2008 and the implementing, testing and operation started in late 2009. The DW’s relational database is automatically generated from information in the conceptual model. Data is extracted from the source systems of the HEIs, then transformed to fit the conceptual model, and finally loaded into the common DW, where it resides in harmonized and comparable format. The extraction and transformation phases are source system vendor-specific. In practice, the source systems come from a handful of vendors. Hence, data transformation conventions, programming code (SQL and other), and other practices used with one HEI and vendor can be utilized with the next HEI who runs a system from the same vendor. This dramatically cuts costs and saves time when connecting the next system to the centralized DW. 
5. CENTRALIZED MAINTENANCE

The conceptual model 1.0 is distributed on the web and can be utilized without restrictions. The use of the conceptual model as a basis when developing new information systems is encouraged. Vast usage of the conceptual model among the educational institutes should save resources as lengthy and expensive data modeling work is avoided in for instance system integration projects. 

While the model will be used in a distributed and non-organized fashion, the maintenance of the conceptual model is centralized to CSC in order to guarantee integrity of the model. Each change to areas that have already been utilized in for instance a data warehouse require careful consideration. Extensions to the model are easy to implement. For instance adding a new attribute, such as “phone number” to the concept “Person” is straightforward since it generally doesn’t involve modifications of existing systems. 

According to current plans, the conceptual model will be stepwise enhanced to meet the needs of operative systems used in research and educational administration. 
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