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Review and Prospect of the Astronomical Database

LI Jian, CUI Chen-zhou, HE Bo-liang, ZHAO Yong-heng, CAO Zi-huang,
FAN Dong-wei, LI Chang-hua, CHEN Yue

( Key Laboratory of Optical Astronomy, National Astronomical Observatories, Chinese Academy of
Sciences, Beijing, 100012, China)

Abstract: Modern astronomical research relies heavily on the scientific databases. In the
past few decades, the advance of technology, especially that in the computer and information
sciences, brought revolutionary change in astronomical database. Nowadays, the routine of
astronomical research usually is as follows: logining to the astronomical database website,
entering the key words to query, downloading astronomical data, and then analyzing the
data set.

The early prototype of astronomical database was established in 1970’s. Strasbourg
Astronomical Data Center (CDS) is the pioneer in the astronomical database field. Simbad
service in CDS is the earliest scheme providing astronomers with a convenient method to
query against astronomical objects. After late 1990’s, the database has been widely used in
various fields including astronomy. With the rapid development in information technology,
nowadays, the astronomical data can be accessed by astronomers more easily. A great num-
ber of astronomical database/service websites were established for example: NED, MAST,
ADS, SDSS, 2MASS. These databases provide 7x24 hours continuous data services to as-
tronomers.

Simple data searching and downloading are only the most basic services of these database
websites. Besides data access, other services are also provided. Cross-identifying sources
among multiple catalogues is a general method to investigate an object in astronomical re-
search, which is especially important for the data fusion across multi-wavelength astronomy.
Astronomical object name resolver service is another useful tools, which is usually combined
to the search engine for giving a more convenient data searching service. Recent years, data
mining and other data processing mechanism based on the astronomical databases become
more and more popular. The databases can be used for a much broader variety of studies
than it was possible in the past.

With the coming of the large sky survey and time domain astronomy period, the scale of
astronomical data grows exponentially. There are challenges in managing and mining these
large and complex data sets. Powerful computing hardware, networks and data management
system are required for more efficient data storage, processing, access, visualization and

analysis. Virtual Observatory (VO) was proposed at the beginning of 21st century to meet
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these astroinformatic challenges. Now there is an increasing number of astronomical database
websites that are VO-compliant. In this data-intensive science era and under the frame work

of VO, research in astroinformatics will supply more useful tools for astronomers.

Key words: astronomical database; data query; cross-match; sky survey; Virtual Observa-

tory
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