=

FR G 10384 B B0

25 10420121152194 ubC

B R}

i e SR VAR 1S

IR

AHFEFEAHRE

el

The Transformation of Scientific Research Activities

in the Era of Big Data
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Abstract

Big Data is the inevitable result of the computer, the Internet and other
information technology development. It symbolizes the information society from the
“quantitative” to “qualitative change”. Mankind has entered an era of world data
deconstruction and reconstruction. Thinking with data and tools to discover
knowledge and create value become a trend. Big Data has become the new hot spot
for global academic research. As a positive force for the progress of human
civilization ,scientific research activities not only leading the Big Data era, its own
conditions for devel opment, research methods and paradigms, progressive approach is
also brewing a positive change and innovation.

Big Data era has brought changes in the scientific conditions. Research activities
have created a large-scale, complex patterns, self-propagating “the Data Nature’.
More and more new scientific discovery will depend on the mining and utilization of
“the nature of data’. The new research tool contains a large data management,
analysis and service support facilities will be required. The new research means
research also brought about changes in the concept. Data-intensive science using data
mining as the main means is evolving. Quantitative socia science research ushered in
new opportunities. Many countries have taken note of the enormous potential of
change inherent in scientific research conditions, have to raise the height of big data
to national science and technology strategy.

Research conditions change also brings innovative research methods. Scientists
not only to solve scientific problems by means of data, but also treat the data as an
object of scientific research and tools. Data-driven research is not required to make a
pre-theoretical assumptions. Scientists through the big data mining and analysis to
discover hidden knowledge or the law. Data-centric scientific can gather scientific
community, build interdisciplinary talent, led a broad coalition of science. A
data-based, open collaborative scientific research “the Fourth Paradigm” is taking
shape. It is leading to breakthroughs in astronomy, physics, life sciences and other
areas.

New conditions and new paradigms contributed to a change in the way of
scientific progress. “the Fourth Paradigm” supplement production of scientific
knowledge, enhance the rate and extent of scientific
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approximation to the truth. Big Data thinking and technology has enhanced the
scientific capacity of “solving problems’. Relevance, complexity thinking
complements the single causal law, thereby expanding the scientific prediction
capability. Holistic and practical research concept has corrected reductionism,
enhance the status of local, practical knowledge. Social science data obtained
unprecedented support. Social value of scientific research has been improved.

Change to reach a wide range of scientific advances and breakthroughs are also
facing a series of challenges. At the technical level, big data technology has not yet
matured,we need to respond to scientific data management, analysis on the challenges
and costs. In the thinking level, research methodology is restricted by following three
aspects: observation of percolation theory, oneness of signal and noise, complex
relationship between correlation and causality. At the ingtitutional and cultural
level,we need to achieve a balance between personal interests and the overall interests
of science.

Keywords: Big Data; transformation of scientific research; the Fourth Paradigm
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