Big Data & Data Science:
Fourth Paradigm Framework
Abstract. The emergence of massive data collections (i.e., “Big Data”) has ushered in a paradigm
shift in the way scientific research is conducted and new knowledge is discovered. The traditional
observe-hypothesize-test (OHT) model of scientific endeavor is increasingly augmented with, and
in some cases supplanted by, collaborative scientific research involving multi-disciplinary teams
from distributed organizations coming together to solve a common problem. Research is
increasingly data-intensive, with individual investigators and collaborative teams generating and
harnessing significant amounts of data that require complex data mining, integration and analysis
to discover and test new models and hypotheses. This paradigm shift, often referred to as the
“fourth paradigm”, is central to data-intensive research and data-enabled scientific discovery. This
talk will examine a fourth paradigm framework for defining the research life-cycle needs in the
evolving cyber-data environment and the Data Intensive Science and Engineering (DISE) system
needed for performing data-intensive research. We will discuss emerging solutions to these
issues such as the integrated Rule Oriented Data Systems and the DataBridge.
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