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Astronomy research in big-data era

CUI ChenZhoul, YU Cez, XIAOJ ian3, HE BoLiangl, LI ChangHual, FAN DongWeil,

WANG ChuanJun*’, CAO ZiHuang®, FAN YuFeng®, HONG Zhi’, LI ShanShan', MI LinYing',
QIU Shi*, WAN WangHui'’, WANG JianGuo', WANG JiaWei', YIN ShuCheng’, HAO JinXin®,
XUE YanJiSS, LIU Liang’, CHEN Xiao'’, ZHANG HaiLong'', CHEN JunYi'2, QIAO CuiLan’ &
SU LiYing

! Chinese Virtual Observatory, National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China;
2School of Computer Science and Technology, Tianjin University, Tianjin 300072, China;

* School of Computer Software, Tianjin University, Tianjin 300072, China;

* Lijiang Observatory, Yunnan Astronomical Observatory, Chinese Academy of Sciences, Kunming 650011, China;

S University of Chinese Academy of Sciences, Beijing 100049, China;

S LAMOST, National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China;

" College of Physical Science and Technology, Central China Normal University, Wuhan 430079, China;

8 Basic Science Research Division, National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China;
® Information Center, Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008, China;

' Computing Center, Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;

Y Information Center, Xinjiang Astronomical Observatory, Chinese Academy of Sciences, Urumqi 830011, China;

12 Information Center, Yunnan Astronomical Observatory, Chinese Academy of Sciences, Kunming 650011, China;

13 College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology, Beijing 100124, China

Astronomy research has entered an increasingly data-intensive, or “big data” era. Exponential growth in the size of astronomical
archives brings with it completely new requirements and challenges for data storage, computing power, networks, software, algorithms,
and even research methods. Astronomers and experts in information and computation technology (ICT) are working together to
simplify knowledge discovery within these massive data sets. Worldwide astronomical archives are connected through the virtual
observatory (VO) framework, which provides interoperability standards and services that have allowed the creation of a global
astronomical data grid. Astroinformatics, a bridge between astronomy and ICT and applied computer science, aims to engage a broader
community of researchers both as contributors to and as consumers of the new methodology for data-intensive astronomy, thus
building upon the data-grid foudations established by the VO framework. Data mining (DM), knowledge discovery in databases
(KDD), machine learning, and visualization techniques have become a necessity. In this paper, the challenges facing modern
astronomical research are briefly described, the concepts underlying the VO and astroinformatics and the latest progress in these fields
are introduced, and the need for DM and KDD techniques in astronomy is discussed.
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