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ABSTRACT

Since Peter Naur, a Turing Award winner, coined the term of “Data Science” in 1974, data science has been
developed for nearly 50 years. In addition to the previous studies of data science, there are a series of
deeper questions that need to be answered: What are the core theories and representative practices of data
science? How did the theories and practices develop? What are the problems and challenges in data science
research? What is the future development trend of data science? Therefore, from the two dimensions of
theory and practice, the development of data science is divided into three stages: the introduction period, the
growth period, and the maturity period. Further, latest achievements, main challenges, and emerging trends
in data science are discussed. In the introduction period (1974-2009), the theoretical research of data
science was mainly conducted by a few computer scientists and statisticians. They proposed the necessity of
data science from the perspective of social development as well as the criticism of traditional disciplines and
discussed some basic technologies and main research topics of data science. The quality of related

theoretical studies and practical applications is pretty high though the number of them is relatively low.
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Most of the findings in the introduction stage have deep inferences on the evolution of data science. In the
growth period (2010-2014), the number of participants in data science research and industry has grown
rapidly, and their research interest exceeded the discussion of the concepts or its indispensability and has
turned to explore deeper topics such as the distinct methods, technologies, tools, and applications in data
science. The number of related research findings and practical applications has greatly increased, but the
quality is not balanced. In the maturity period (2015-), Data science is evolving into an independent
discipline from statistics as well as computer science. At this stage, the main concerns on data science not
only focuses on academic research but also involves more topics such as industrial application, higher
education, discipline construction, and data product development. Furthermore, the knowledge system of
data science is gradually formed at this stage and people have reached a consensus on some basic issues of
data science.

Besides, four typical categories of challenges in the academic research or practical application of data
science are discussed. First, the studies on underline topics in data science itself are ignored; second, the
discussions are not focused on emerging challenges and novel theories in data science; third, some essential
topics on data science are missing; fourth, the number of practical applications in data science, which were
implemented by data science theory, are small. Further, the emerging trends of data science are mainly
concentrated in five aspects: to focus on distinct research questions and social challenges in the big data
era, to establish the data science theoretical systems, to industrialize data science applications, to propose
novel methodologies and to expend the theoretical foundations.

In conclusion, the theoretical studies and practical applications of data science have to concentrate on the
unique research questions of data science itself, such as solving the data challenges in the new era, solving
the contradiction between new data and old knowledge, and positioning the role of data science in the
scientific knowledge system, taking advantages of data science methods and tools, enhancing the problem-
solving capabilities of data science, and ensuring the continues development of data science. 1 fig. 66 refs.
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