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With the expansion of international collaborative research and the trend of open
science, expectations have been raised for research data sharing and reuse across fields.
For research data reuse, data curation is essential to make the data interpretable and
reusable. In some leading fields, field-specific tasks and procedures have been
developed to implement systematic data curation. However, even in those leading fields,
the research data reuse is often closed within the field. For interdisciplinary reuse of
research data, published research data must be interpretable by researchers from
different fields. The problem here is the difference in data curation, which depends on
the field. This variation in the data curation by field reduces the interpretability of
research data. Without a method to overcome this challenge, open science will not be
realized. This study will analyze the practices of data curation in each field for
interpreting the data curation process in a cross-disciplinary perspective. Furthermore,
we will provide technical support for interpreting the data curation process with a
formalized method.

In Chapter 2, we provide an overview of the research background and related areas.
First, we review the current status of research data sharing and reuse with its social
positioning. Then we discuss the significant studies from the data curation field.
Finally, we show our approach to address the issues.

In Chapter 3, we formalize the knowledge of the data curation process to provide a
cross-disciplinary protocol across different fields for computational processing. The
granularity of tasks and procedures that constitute data curation building blocks is not
formalized, so it is impossible to identify common tasks and procedures across different
fields. Here we propose an approach using ontology theory and techniques to interpret
data curation tasks and procedures across fields. Our proposed ontology will allow data
re-users to interpret the tasks and procedures performed with a cross-disciplinary
protocol. This means eliminating potential risks such as improperly misusing metadata
for reuse and research data reuse. Our approach promotes re-organizing the data
curation process in an interpretable across different fields. This study helps the data
re-users to interpret the procedural aspects of the data curation.

In Chapter 4, we deal with the processes in the Data Evaluation category formalized
in Chapter 3 through practical implementations. To interpret research data from a field
to be independently, the data and their documentation must be reviewed from a cross-

disciplinary perspective and revised as necessary. On the other hand, many data



repositories either do not have a policy for evaluating research data and encouraging
improvement, or the evaluation process is done only from the perspective of a specific
field. This chapter focuses on publishing mechanisms for data papers that divert the
journal peer-review and clarifies the mechanism from a process perspective.
Furthermore, we conduct a technical investigation for implementing the mechanism
using the reference model for data publishing. This study is a practical examination of
the relationship and boundaries between the existing quality assurance process and
the peer-review process in the Data Evaluation category.

In Chapter 5, we deal with the processes in the Appraisal category formalized in
Chapter 3, focusing on the processes related to setting conditions of use. These
processes have different variations due to the differences in legal restrictions and
disciplinary norms by jurisdiction. Also, the conditions of use granted by data providers
are more diverse. As a result, it is difficult for data re-users to interpret the results of
the process accurately. Research data reuse based on ambiguous interpretation of
processing results often leads to unintended reuse for the data providers. This chapter
investigates the actual processing status related to setting conditions of use in
different fields and clarifies the correspondence of information tied to each formalized
process. Furthermore, we conduct a technical investigation for stepwise interpretation
of these processing results. This study is positioned as an effort to complement chapter
4 practices each other and support the building of a cross-disciplinary infrastructure
from a rule perspective.

In Chapter 6, we discuss the results of this study and prospects. Through this thesis,
we provided our framework for viewing data curation activities as processes from a
cross-disciplinary perspective. This framework allows the data curation process to be
interpreted in a decoupled way of the original research context. Data re-users will be
able to formally assess the increased interpretability by verifying that the processes
included in the framework have been properly executed. Furthermore, we have
demonstrated some practical implementations through our problem-solving approach
as a stepwise formalization to the level of interpretation. We believe that as we move
forward with these formalized efforts, we can improve the interpretability of research

data and thereby contribute to the realization of open science.
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