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Fig.1 The Functional structure diagram of Chinese Ancient Celestial Phenomenon Catalogue
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Fig.2 The system architecture diagram of Chinese Ancient Celestial Phenomenon Catalogue

3.1 Bl A7tk

2RI e B E RGAFETT R I E 1L S — R AF g 2.
3.1.1 FEH%E

MABSRAFAE I B R, REIE sk h & BRI N R, [F—F BB M EEA RN
AR, HBOE A R A — N0 R A {5 B AR E SR — SO R SO B B B AT 4 AR
ANIEG R LS 0 R BRI, 28 R 4055 H T m) SCR 2R 7 MongoDBAE 3= £ 4 1

EMIC TR A FER Y, RPIUWCTKTIRAERZ SR T B, RO HHs P 1 4 Sk &R e
T B ER, T MongoDB AL St 1) 5% 22 BB 48 e 0t 4 SO 3R I SCHRPSB L2, E LA R R R
R RIR 0SS TR, RIRAE R RGOSR RG M5 NEM, %R
K Lucenet & 51 250 Bl 4 UK R, (H B840 Lucenes| %+ &2 2%, H T AR BN
F > IRIHEAR R 40K F 5 T Lucene 1 4= SR 2R 51 % Elasticsearch$2 10 %46 2R I 45 » 1% 51 % 4F Lucene
BEATERE, SR T 58 5 00 O Koo i B AR A . R REE ST, A H TN IRAT A SR
RIFRTT R NSRRGSR, HE F 45 R A E 3R 4 e 1Y) OC B R 30 R WP R 46 A TR
FALTKIRIE ORI R, A RGCRA S CHRME F A TR AHanLPIE AN g . 55k,
FERBRGICFE DB L H R LA LR, RERMTHRE (PESAR R M)
(1 531 - BUAE AR 72

MongoDB FllElasticsearch [7]3i i Monstache SZHiL K %10 3 3k 11 [F] 25 . Monstache 2 % T-Go
55 95 TR MongoDBHiElasticsearch S i [0 T H . Y HEE X R GOCK MR In. Jwfe .
FrifERS, Monstache3 - T-MongoDBfoplog H M LK X K i s i 245 [7] 25 £ Elasticsearch
54, MM fRFMongoDB I Elasticsearch 2 [ Hfs it — ik .

U7 ARSI T B A AR I R AR I AR S 43 85 . HMongoDBAIE 122 1F A £l 122
A A ) A B A PSSR, T Elasticsearch U S MBCHE B, AbEE G B8 122 1 45 A R 1
K, MIMFE R T id A7 I TR A R G mT F
3.1.2 T B

B R R R AR AR R, X EERR BB R E R AR AHEMEH. &



BRRCRAIMERE , Bl 2 (VA 7 Bosih ik 1, Hpbn s “zhlen” 17 BUARE “zh hant”,

“en” T BL
*1 BIWEFEIRIT
Table 1 The database fields design table
Field Data type Description
_id Objectld Record 1D
celestial_body String Corresponding modern astronomical observation source
record.image String Photograph of the page containing the record
record.source String Source (zh/en)
record.source.version String Version of the source (zh/en)
record.source.page Integer Page number
record.content String Text content of the record (zh/en)
record.note String Note (zh/en)
phenomenon.types Array[String] Types of the phenomenon
phenomenon.location.equ_coord Array[Array[Double]] Location of the phenomenon described in equatorial coordinates
phenomenon.location.text String Location of the phenomenon described in text(zh/en)
phenomenon.start_time.common_era Date Start time of the phenomenon described in C.E.(Common Era)
phenomenon.start_time.text String Start time of the phenomenon described in text (zh/en)
phenomenon.end_time.common_era Date End time of the phenomenon described in C.E.(Common Era)
phenomenon.end_time.text String End time of the phenomenon described in text (zh/en)
phenomenon.size.angular_diameter Double Size of the phenomenon described in angular diameter
phenomenon.size.text String Size of the phenomenon described in text (zh/en)
phenomenon.brightness.mag Double Brightness of the phenomenon described in magnitude
phenomenon.brightness.text String Brightness of the phenomenon described in text (zh/en)
phenomenon.color.bv Double Color of the phenomenon described in B-V color index
phenomenon.color.text String Color of the phenomenon described in text (zh/en)
observer.location.geo_coord Object(GeoJSON) Observation location described in GeoJSON!#!
observer.location.text String Observation location described in text (zh/en)
refs Array[String] List of references
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function

H R, B AIDSLIEE E X A AT LB IR N IA R GE R, (H BT DSLiETE R
2R B ARIE S, i  IE R IA e AR IA B A B LS5 0, DRI A B8 R R IA
RS 7 S BB (AR HT F214 SCEPEG (Parsing Expression Grammar) F¥56iADSLiE: . SRS T
LR ZAEER F R U= 0CFG  (Context Free Grammar) AHEL, PEGHJE EHN A< & {8 =2
AT, TAEAR RN, AT LB A T ER AT, HOERR T U, EE A AR E R
Gk EIE M, DL DSLIE f) 34k NElasticsearchit 2 FI R AiB A 5t

DSLE ZRigA) i R EERExpr X HiE i 5 (and) + 85 Cor) . dF (not) IS HAFHIE
AR, KRR IEXEXpri— BN

()

H, Field®&pR T iR 7B; MatchOpR/RILELRF, SCFERT () o /M F (<) L H%3
FUCHCIZ S, HSEH 0 ABHIILEE ) FUSHULE (=) PiRh2ERY, Value& Rl SCHrs
g (String) « FFA% (Double ) . Hll (Date) A% ([ ZLMEdERA., KRELRM
VEAE k2, HrpgREA M “HInRM[]” KR, WStringFREFHYIR.

R2 BRFENTEER
Table 2 The search expression syntax table

Match

Field Operator Data type of value Description

cName = String, String[] Retrieve records corresponding to the specified astronomical observation source
rSource = String, String[] Retrieve records in the specified source

rContent = String, String[] Retrieve records containing the specified text

pType = String, String[] Retrieve records with the specified types



Double[ra, dec, radius] Retrieve records of phenomena occurring at the specified location by cone search

pLoc = String, String[] Retrieve records of phenomena occurring at the specified location described in text
Time = > < Date Retrieve records of phenomena occurring in the specified time described in C.E.
P = String, String[] Retrieve records of phenomena occurring in the specified time described in text
Size = > < Double Retrieve records of phenomena with the specified size described in angular diameter
P = String, String[] Retrieve records of phenomena with the specified size described in text
Brightness = >,< Double Retrieve records of phenomena with the specified brightness described in magnitude
pBrg = String, String[] Retrieve records of phenomena with the specified brightness described in text
Color = >,< Double Retrieve records of phenomena with the specified color described in B-V color index
P = String, String[] Retrieve records of phenomena with the specified color described in text
oloc Double[lon, lat, radius] Retrieve records observed in the specified location described in coordinates

String, String[] Retrieve records observed in the specified location described in text
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Design and Implementation of the Chinese Ancient Celestial
Phenomenon Catalogue

Cui Jianhua®?, Li Geng™?*", Zhao Yongheng?
(1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101, China, Email: ligeng@bao.ac.cn;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Chinese ancient celestial phenomenon records are the unique astronomical observation
data in the world, which have important scientific value. In recent years, with the rapid development
of astronomical observations and theories, there have been many new advances in the research of
historical supernovae and solar activity cycle. In contrast, the compilations of ancient celestial
phenomenon records are still at the level of the late 1980s, and there are defects in the information
utilization, such as inconvenient retrieval, and lack of corresponding analysis, which can hardly satisfy
the needs of astronomical research. In this paper, the Chinese Ancient Celestial Phenomenon
Catalogue based on document-oriented database, full-text retrieval, grammatical analysis and Web
technologies has been designed and implemented. The catalogue realizes the digital storage and
retrieval of various scientific and historical information in ancient celestial phenomenon records.
Through the construction and development of this basic platform, Chinese ancient celestial
phenomenon records will be more accessible to astronomers around the world, and promote the
intercross research of collation, verification and utilization of ancient celestial phenomenon records.
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