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The lifecycle and development of a data model

• A central and important part of a CRIS system is the data model.

• A solid and generalized model will be able to meet future changes. 

• Even though a good data model can endure a lot of changes, a good 

viable system must change its data model as time goes by and new 

needs, new requirements, and new possibilities appear



The lifecycle and development of a data model

• Some changes might be just minor or additions to the data model, while 

others might cause comprehensive changes in the data model. 

• Still we will claim that a good data model as a base will be a strength 

and that some changes will not necessarily cause a large amount of 

work in order to get the application to satisfy the wanted and needed 

new functionality and effects that might be a substantial change of the 

systems functionality



Why do we focus on this issue?

• Some will say it is elementary knowledge in any systems of a data-

centric nature. 

• Our experience is that a lot of systems are not modeled properly and 

that this is the cause of many problems in the different systems in the 

Higher Education sector.

• Lack of skills in data modeling and use of methodology, when 

structures are complicated, will result in poorly functional systems.

• Since the topic is not as hot as web services and other new 

technologies, it is easy to forget to keep proper focus of the heart of the 

system, the data model both in the beginning and in the lifecycle of the 

system. 



System Development at USIT

System development consists of four major activities:

1 Specification of requirements. 

Two documents are produced: 

a. Deconstruction of activities. Also called WBS (Work Breakdown 

Structure)

b. Description of activities. 



System Development at USIT

2. Data-modeling. 

In this phase the data model is constructed based on the 

activity description. The data model is developed using NIAM 

and describes the structural and functional aspects of the 

system

3. Implementation. When we developed the student information 

system, we used a prototype the users must test at the start of the 

project. 



System Development at USIT

4 Testing.

In this phase users test the system. Testing is done in all the 

phases (unit testing, system testing, requirement testing, 

module testing). In all the above phases the development team 

works in close interaction with the users. It is our experience 

that a system based on a good data model has relatively few 

errors.

Iteration of stages 1-4 above. Depending on the situation, 

further iterations may start with phase 2, 3 or 4 



Developing phases



The history and evolution of the data 

model from FRIDA to CRIStin

“The moving target” 

• Rules are being changed 

• New functionality demanded

• New technology leads to new possibilities  and demands



The history and evolution of the data 

model from FRIDA to CRIStin

The generalized presentation object. 

This object could be of type project, research group etc. 

This makes the system easy and quick to augment with 

other types in the future; for instance presentation of a 

research infrastructure. 



The history and evolution of the data 

model from FRIDA to CRIStin

• In 2008 the Ministry appointed a committee to consider the possibility of 

one common system for the three sectors for registration of scientific 

publications

• The committee also considered the need for a research documentation 

system that covered other research activities in addition to scientific 

publications



Premise for a national solution

• Data should be registered only once across the institutions

• The control of and responsibility for the data quality remained at the 

individual institution



• The committee delivered a report in September 2008.

• A restructured Frida was recommended as the common national system



The history and evolution of data 

model: FRIDA to CRIStin

Since it is based on the highly structured data model 

FRIDA, we were able with relative simple adjustments to 

model CRIStin in a way that satisfied both the institutional 

perspective and the national perspective.

Still, a lot of the logic and functions had to be changed 

and the existing application needed considerable 

reprogramming to be able to adapt to this change.





Global and local data

We introduced two concepts and divided the data between them: 

A global part that means a common /shared part and 

A local part that means the institutionally specific part. 

•The global components/concepts are those that do not need to be 
registered more than once and where it is acceptable to share information 
both in respect of registration and viewing between the institutions. 

•The local components are those that do not contain duplicate information, 
but contain institutionally specific information where only a certain 
institution has the rights necessary to register data or change  the data 
content. 



Data model and VPD

• Prerequisites

• Well founded data model for Frida

• VPD -Virtual Private Database

• Use of Social Security number



Benefits of Cristin

• Common data is not duplicated in the institutional 

databases

• Disjoint and private data are stored in the institutionally 

specific areas of the database

• The institutionally specific view, ownership and control 

of are  retained

• Rationalization. Closing similar systems and focusing 

on one system will benefit more users and stakeholders



Standards 

In the area of study information Europe has developed 

different standards. Based on these standards different 

initiatives for developing systems that exchange this 

information both on national level and across countries 

have been initiated.

Are there any incitements for making international 

standards for the CRIS area? 



Standards 

• The next slide shows an European Learner Mobility (ELM) 

model that is a European standard for student 

results/assessments. This is the first model in a series of 

models to support interoperability between European IT 

systems that support student information. 

http://wiki.teria.no/display/EuropeanLearnerMobility/European

+Learner+Mobility.

• The ELM project was initiated back in 2007 and financed by 

the European commission, and carried out by the European 

Committee for Standardization – CEN. This first model was 

made by an expert team, and express information in the 

Diploma / Diploma Supplement documents. The model –

EuroLMai became a European standard in 2011. 

http://esearch.cen.eu/esearch/Details.aspx?id=5978354

•



ELM Datamodel



Adapting to the CERIF model

• When the predecessor to CRIStin, FRIDA was 

developed (2002 -2003), CERIF did not contain the 

entity ResultPublication with all the information and 

structure we needed at that time.

• The ResultPublication modules were the most important 

part of FRIDA because it had to be able to deliver data 

to the performance based budgeting model of the 

Norwegian Government. 

• Although we use a different data model and syntax, it 

will be possible to translate the CRIStin model to a 

CERIF–model for all the relevant and common objects 

like Person, Project, ResultPublication, organizational 

unit etc. 

•



Adapting to the CERIF model

•It is important to be able to exchange data with other 

CRIS-systems in the future. At the moment this has not 

been addressed or in focus as much as needed.

• From a well-structured model it is possible to map the 

data to another structured format at the same level or 

lower.

•In CRIStin there are concepts that are not in CERIF and 

vice versa. 



International arena. 

•Research is performed in an international arena with co-

authors from different countries.

• Next level of development could be to make a model that 

was not so tied up to a certain country’s specifications and 

at the same time not being a lean system. 

•We still need to have a system that allows the 

specifications of different national regulations and rules 

and that also satisfies needs across the national borders. 

Some issues and challenges must then find a solution. 



International arena. 

•An example is the identification of researchers across different 

countries and within a country.  The system must have a data model 

that handles, and supports different identification schemes both 

institutional and preferably national like in Norway with the candidate 

key Social security number that uniquely identifies each person in 

Norway. 

•Our opinion is that when we have order at the national level we can 

start thinking internationally. 

•In order to get an international identification, the system in each country 

must allow a researcher to have an ID from different countries 

associated to him or her if they have been researchers in more than one 

country. 



International arena. 

•We believe that a service at international level could be established. 

Each national system can then get a unique identifier based on their 

national identifier. The international identifier of the researcher is only 

useful when the researcher is linked to other data such as publication 

and projects. 

•Therefore it is important that we get the suppliers of bibliographic data 

to use this common identifier in connection with their data. Additionally, 

other important international players and stakeholders could use this 

identifier or demand the usage of it for instance in application 

processes for Research funding. It is also necessary in an international 

perspective to have a common organizational register at top level. 



Summary

• A well-structured and generalized data model is the secret behind our 

successful systems

• The data model must evolve over time

• The development process must contain activities so that the data model 

is audited / focused on as new demands and more knowledge of the 

domain appear 

• The system developing and modelling phase must not be left to the user 

or expert user of the system

• Our experience is that analyzing and data modelling skills are hard to 

find

• Standards become more important in communicating with other systems

• Most development processes have too little focus on data modelling 


