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A B S T R A C T

The success or failure of a RIS in a scientific institution is largely related to the quality of the data available as a
basis for the RIS applications. The most beautiful Business Intelligence (BI) tools (reporting, etc.) are worthless
when displaying incorrect, incomplete, or inconsistent data. An integral part of every RIS is thus the integration
of data from the operative systems. Before starting the integration process (ETL) of a source system, a rich
analysis of source data is required. With the support of a data quality check, causes of quality problems can
usually be detected. Corresponding analyzes are performed with data profiling to provide a good picture of the
state of the data. In this paper, methods of data profiling are presented in order to gain an overview of the quality
of the data in the source systems before their integration into the RIS. With the help of data profiling, the
scientific institutions can not only evaluate their research information and provide information about their
quality, but also examine the dependencies and redundancies between data fields and better correct them within
their RIS.

1. Introduction

In recent years, the requirements for research reporting of all in-
stitutions have risen massively. Both internal institution (presidium,
departmental and specialist management) and external (relevant min-
istries, interested public) need comprehensive information on the re-
search activities of the institutions for planning and control purposes.
Research activities include research information such as Projects, third-
party funds, patents, partners, prices and publications, etc. This re-
search information is stored and managed in a corresponding research
information system. A research information system is used when the
information system from different sources brings together research in-
formation via an integrated ETL process and makes it possible to ana-
lyze it using various output and analysis functions. With the introduc-
tion of RIS, scientific institutions can provide a current overview of
their research activities, collect, process and manage information about
their scientific activities, projects and publications as well as integrate
them into their web presence. Furthermore, RIS users can not have any
extra effort in the survey of their research activities.

The growing volumes of data and the increasing number of source
systems can lead to possible data errors, duplicates, missing values,

incorrect formatting and contradictions in RIS. In addition, it serves to
analyze the quality of the data in the source systems prior to their in-
tegration into the RIS. The sooner quality defects are controlled and
remedied, the better. For this purpose, the aim of this paper will be to
present the possible methods of data profiling applicable to research
information in order to allow facilities to carry out a detailed analysis
and evaluation on the existing data.

2. Research information and research information systems

In addition to teaching, research is one of the core tasks of uni-
versities. Information about task fulfillment and services in this area
must be available with less time and more reliably. For the research
area, data and information are mainly collected to map the research
activities and their results, and to administer the processes associated
with the research activity. This may include information on research
projects, their duration, participating researchers and related publica-
tions. This information is also called research information or research
data. The categories of research information (RI) with different key
figures and indicators can be seen from Table 1:

However, not only the data itself, but also the structure of the data
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and the linking of the individual research information among each
other are central, in order to be able to aggregate and evaluate in-
formation on different organizational levels for different purposes (le-
vels can mean a professor, a chair, an institute, a department, or a fa-
culty).

Processes and systems that store and manage the research in-
formation correspond to Research Information Systems (RIS or CRIS for
Current Research Information System).

A RIS is a central database that can be used to collect, manage and
deliver information about research activities and research results.

The following figure (see Fig. 1) shows an overview of the in-
tegration of research information from a university into the research
information system and the architecture of RIS.

The building blocks of RIS architecture can be seen as a three-stage
process:

1. Data Access Layer
2. Application System Layer
3. Presentation Layer

The Data Access Layer contains the internal and external data
sources (operational systems). This level contains, for example, data-
bases from the administration or publication repositories of libraries,
identifiers such as e.g. ORCID or bibliographic data from the Web of
Science or Scopus, etc. A filling of these data sources takes place via
classical ETL process into the RIS. The Application System Layer contains
the research information system and its applications, which merge,
manage and analyze the data held at the underlying level. The
Presentation Layer shows the target group-specific preparation and
presentation of the analysis results for the user, which are made
available in the form of reports using the business intelligence tools. In
addition to various reporting options, portals and websites of the fa-
cilities can also be filled here.

Orthogonal to the layers described, there are the Infrastructural
Services, the overarching services for all information systems, such as
authentication (LDAP), authorization, single sign-on, etc.

Offers for the standardized collection, storage and exchange of re-
search information in RIS are the Research Core Dataset (RCD) Data
Model and the Common European Research Information Format
(CERIF) Data Model. These two models describe the entities and their
relationship to each other.

RIS provide a holistic view of research activities and results at a
research institution. They map the research activities not only institu-
tions but also researchers current, central and clear. By the central
figure in the system a working relief is possible for the researchers. Data
is entered once with the RIS and can be used multiple times, e.g. on

Table 1
Research Information (RI) with different Key Figures and Indicators (Azeroual et al.,
2018).

RI Key Figures, Indicators

Person Name, Title, Gender, Nationality
Publications Authorship, Peer-Reviewed, Citations
Projects Number, Duration, Financing, Cooperation
Third Party Funds Procurement TPF, Disbursed TPF, Competitive TPF
Awards Prizes
Patents Patent Family, Spin-Offs, Patent Number
Institutional Information University Unit, Employment Relationship, Staff

Category, Department

Fig. 1. Research Information System (RIS) (Azeroual and Abuosba, 2017).

O. Azeroual et al. International Journal of Information Management 41 (2018) 50–56

51



https://isiarticles.com/article/83112

