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Extended abstract

Today, researchers should be able to integrate ever-increasing volumes of data into their
institutional database such as Current Research Information Systems (CRIS), regardless of
the source, format or amount/ size of research information. Then, an effective mechanism
should be employed to ensure faster value creation from these organizations’ data, respecting
this growing data variety, i.e. heterogeneous data. The processing of electronic data plays a
central role in modern society. Data in general is an elementary component of operational
processes in companies and scientific organizations. They are also the basis for decision
making. Poor quality research information can negatively impact results and decisions. The
guality of research information, or the trustworthy and reliability of the data, is critical. This is
closely linked to the topic of data lake and data wrangling. Data Lake provides a scalable
platform for storing and processing large amounts of research data from various sources in


https://eurocris.org/cris2022-conference-call-proposals
https://eurocris.org/cris2022-conference-call-proposals

their original raw format, regardless of their type, i.e. structured or unstructured data. The raw
data are not cleaned, validated, or transformed,; in fact, they are original data in their original
format. In addition to text or numeric data, the data lake can also record images, video or other
data formats - there are no restrictions on data types. The data can be stored in the cloud or
locally. When storing research data/ information, the completeness of data and reduction of
the cycle time between data generation and availability are important. The lack of pre-
processing does not slow down data supply and does not lead to data loss. The concept of
data lake allows to store different data structures and thus allows to store a variety of data
within the memory. This means that there is a need to clean up dirty data and enrich them in
a pre-processing process, where data wrangling is found to be suitable for these purposes.
The aim is to convert complex data types and data formats into structured data without
programming efforts. In other words, users should be able to prepare and transform their
research information without the need of using the ETL (Extract-Transform-Load) tools or
familiarity and use of programming languages (e.g. Java, Python or SQL). These
transformations are automatically suggested after reading the data based on machine learning
algorithms that greatly speeds up this process.

Consolidation of research information improves data quality and reduces duplicates between
systems, and provides flexibility and scalability in connecting and processing different data
sources. The use of data wrangling eliminates low-quality data, i.e. redundant, incomplete,
inaccurate or incorrect data, etc., in order to preserve only high-quality research information
from which the reliable and value-adding knowledge can be obtained. This adjusted research
information is then entered into the appropriate target CRIS system to be used in further
phases of the analysis. This should minimize the effort of analysis and enriching large volumes
of data and metadata, and achieve far-reaching added value in the procurement of information
staff, developers and end users of the CRIS. This research paper sets out the concept of a
data lake with data wrangling process and shows how it can be used in CRIS to clean up data
from heterogeneous data sources as it is ingested and integrated. In this paper, an
architectural model is first designed and specified, which analyses the research information,
adjusts it and transforms it into CRIS (see Fig. 1). A data lake makes both structured and
unstructured data available in a reliable, trustworthy, secure and controlled way. The data
wrangling process is used to verify and improve the quality of data, which also protects data
from misuse. This ensures that data are properly updated, retained, and eventually deleted
according to the stage of its lifecycle. The data wrangling process consists of several
sequential steps. Depending on the information system and the desired or required target
guality, these individual steps should be carried out several times. In many cases, data
wrangling is a continuous process that repeats itself repeatedly at regular intervals.
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Fig. 1. Architecture of a controlled data lake with data wrangling process
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