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Data Organization and Modeling for the Social Computing of Science

MA Yaxue,MAO Jin & LI Gang

ABSTRACT
Science is a complex, dynamic and open system, which enhances the technical barriers to organize the
massive and multi-source data for revealing the operation mechanism of the science system. Extending the
definition of the science system in the sociology of science, this study emphasizes the role of scientific
knowledge. The science system is regarded as a scientific society where the scientific community works as
the main participants, and the diffusion of existing knowledge is the driving force to facilitate scientific
creation and production. Based on the idea, the concept of “social computing of science” is proposed to
generalize the research on the theories and methods that focus on the complex, changeable phenomena and
issues in the scientific society.

To assist the social computing of science, the general framework of data organization and modeling is

generated. First, we propose a ternary link model to profile the operating process of the scientific society.

* AXRAEREAMFELCUAHARBEERREFELRBEE” (5H5.:71921002) MER o AHFELFF
TH R T FR R 4k R S kORI R I (45 71804135) B9 A 8 R R 2 —, (This article is an out-
come of the project “Information Resources Management” ( No. 71921002 ) supported by Science Fund for Creative Re-
search Groups of the National Natural Science Foundation of China and the youth project “Knowledge Community Detec-
tion based on Scholarly Heterogeneous Network Embedding” ( No.71804135) supported by National Natural Science
Foundation of China. )

WEEH . Z %, Email; imiswhu@ aliyun. com, ORCID; 0000-0001-5573-6400 ( Correspondence should be
addressed to LI Gang, Email ; imiswhu@ aliyun. com, ORCID ; 0000-0001-5573-6400)

BEMN+t%H F_H—H Vol 47. No. 251



LUTE £ # F N ACREHSUTENBEARSEES %
MA Yaxue,MAO Jin & LI Gang: Data Organization and Modeling for the Social Computing of Science

The model consists of four types of entities, i. e., the participants, the locations, the activities, and the
knowledge that connected the other three components. Through the connection among the entities, the
operation mode and potential laws of the scientific society can be more comprehensively reflected and can
assist in modeling the scientific society from multiple perspectives. Then, based on the ternary link model,
we analyze the path of data organization by summarizing the related data and attributes of the four entities.
The extraction of the entities’ attributes is regarded as a classification task, based on which the data fusion
method of the entities is developed. Finally, from the perspective of the multi-layer network, we explore the
relationship among different types of entities, and propose the relationship integration model for the scientific
society. Taking the cases on the interpersonal networks analysis and the cross-community knowledge
diffusion as examples, the paper illustrates the process and advantages of social computing of science that is
based on the fusion of multi-source data.

The originality of this study mainly consists of: 1) A ternary link model is proposed to conceptualize the
components and their relationships in the scientific society, which emphasizes the influence of knowledge on
other elements. 2) The two research scenarios visualize the concept of social computing of science and
provide ideas for the specific application of the proposed data organization and modeling method. 3) This
study can build a bridge between the underlying data and computing technology, and provide directional
guidance for using multi-source data to comprehensively analyze the composition of scientific society. 4
figs. 1 tab. 40 refs.
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