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curl -XPUT 222.197.221.225: 9200/ _river/fitsheader river/ meta’ -d *{
“type”: “jdbc”,
“jdbe™: {
“index”: “fitsheader_index”,
“type”: “fitsheader_index”,
“driver”: “com.microsoft.sqlserver.jdbc.SQLServerDriver”,
“url”: “jdbe:sqlserver://192.168.9.9;databaseName=FitsDB”,

13 2.

user”: “cnlab”,
€. 2. ¢esfesk skesksk skskesk skokeok skokek k00
password”: R

“sql”: “select top 4000000 * from FitsTable”
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Fig.3 Building the index in the SQLServer database by using the River

cnlab-elasticsearch-cluster | SISRNCNNNGIESNIEISIONASIN ['tnfo - |

Elasticsearch  ntp/222.197.221.225:9200/

Overview | Indices | Browser | Structurad Query [+] | Any Request [+]

_river fitsheaderl_index fitsheader2_index fitsheader3_index fitsheader_index
size: 26.9ki (51.8ki) size: 830Mi (1.62Gi) size: 419Mi (838Mi) size: 211Mi (423Mi) size: 1.59Gi (3.206i)
docs: 8 (8) docs: 2,000,000 (2,000,000) docs: 1,000,000 (1,000,000) docs: 500,000 (500,000) docs: 4,000,000 (4,000,000)
* es-node2 @ @
es-node3 @
PY es-node4
[ Info — il Actions ~ |
PY es-node5
PY es-node6
® s [0 o] o]
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Fig.4 The schematic diagram of the index building

Elasticsearch  ntpy/222197.221.225:9200/ cnlab-elasticsearch-cluster [ESERNCaNGICEMEIOIoN :

Overview | Indices | Browser | Structured Query [+] = Any Request [+]
Search fitsheader_index (4000000 docs) Efardn:uments where:
must  [o] fitsheaderindexDATE ] range  [=] from [+] 2015-01-11T00:00:0¢ 10 [+] 2015-01-12700:00:0

Output Results: Table ENumber of Results: 10 El [ZI Show query source
Searched 5 of 5 shards. 10284 hits. 0.016 seconds

B

TEESCOP 0BS_SITE OBS_URL DATE DATE_OBS ‘WAVELNTH 'WCSNAME
ar Observatory -- GONG null null http: webddg/ust p g/kixng/sbng.htm| 2015-01-11T23:40:41 2015-01-11T23:40:46 3587.606 Heliocentric-cartesian approximate
ar Observatory —- GONG GZRFIA NSO/GONG NETWORK  https://wgo b04/azoqu/ af .htm  2015-01-11T13:21:43 2015-01-11T13:21:48 2566.5005 Heliocentric-cartesian approximate
ar Observatory -- GONG SOXEATVO  NSO/GONG NETWORK null 2015-01-11T23:12:12 2015-01-11T23:12:17 2447.1982 Heliocentric-cartesian approximate
INUNUQF NSO/GONG NETWORK http://zgoq.net4/kuite/vfkaa/qde.htm 2015-01-11T13:09:23 2015-01-11T13:09:28 3847.315 Heliocentric-cartesian approximate
IUQACSML  NSO/GONG NETWORK https://arko.localld/ktlsf/jvuko/yfezc/akexe.php 2015-01-11720:12:50 2015-01-11T20:12:55 4068.1245 null
ar Observatory -- GONG null NSO/GONG NETWORK http://ffthu.neth/zapsz/asbns/oucwn/pdka.htm 2015-01-11T10:02:04 2015-01-11T10:02:09 5241.996 null
ar Observatory -- GONG ZOIUPSVRA  NSO/GONG NETWORK  https://fvk.netu22/jnsxo/npiyv/fomgm/dwbwv.htm 2015-01-11723:18:22 2015-01-11T23:18:27 5638.628 Heliocentric-cartesian approximate
ar Observatory -- GONG LIGWOIDPY  null https://oio.web/tjdqc/itte.html 2015-01-11T11:15:04 2015-01-11T11:15:09 5298.275 Heliocentric-cartesian approximate
VKWWD null http://jybqu.webd8/ppjve/rbxx.htm 2015-01-11723:06:24 2015-01-11T23:06:29 4487.003 Heliocentric-cartesian approximate
EBKZCP null http://gior.web/cgjhx/Inz.php 2015-01-11T10:49:23 2015-01-11T10:49:28 5218.4688 Heliocentric-cartesian approximate -

‘ i '

K5  gieaitin i

Fig.5 The schematic diagram of the structured query
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Fig.6 The query condition building of Q4 when the number of the data is 4 million

response time / s

curl -XPOST 222.197.221.225: 9200/_river/fitsheader river/ meta’ -d *{
“query”: {
“bool”: {
“must”: [{“range ”: {
“fitsheader index.DATE”: {

“from™: “2015”}}
b
{“range”: {
“fitsheader_index. latitude™: {
“from”: “45°”,
“t0”: “90°}}
)
{“range”: {
“fitsheader_index. longitude”: {
“from™: “45°7,
“t0”: “90°}}
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Fig.7 The response time of query in a single computer
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x1 ERERW(EBM: AF)
Table 1 The number of the query results (unit: ten thousand)

the number of data

400 800 1200 1600
query condition
Q1 1.0284 2.0523 3.1111 4.1443
Q2 99.9603 200.0655 300.0845  400.0697
Q3 99.9353 199.8670 300.0659  400.1160
Q4 30.4745  60.9619 91.4584  121.9936
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curl -XPOST 222.197.221.225: 9200/ river/fitsheader river/ meta’ -d “{
“query”: {
“bool™ {
“must”: [{“range”: {
“fitsheader_index.DATE”: {
“from”: “2015-01-11T00:00:00”,
“to”: “2015-01-12T00:00:00™} }
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Fig.8 The query condition building of Q1 when the number of data is 4 million
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Fig.9 The response time of query in the cluster
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The Application of ElasticSearch in the Massive
Astronomical Data Retrieval

CHEN Ya-jie? ~ WANG Feng'?  DENG Hui! LIU Ying-bo!

(1 Yunnan Key Laboratory of Computer Technology Application, Kunming University of Science and
Technology, Kunming 650500)
(2 Yunnan Astronomical Observatories, Chinese Academy of Sciences, Kunming 650011)

AssTtrAacT Astronomical observational data are the fundamental element for modern
astronomical researches. However, with the rapid increase of astronomical data, the
traditional centralized retrieval methods are hard to meet the requirements of high-
performance data retrieval. In the study, we present a novel method which is based
on the ElasticSearch distributed retrieval engine and River mechanism to create data
indexes, and provide high performance data retrieval for massive FITS (Flexible Im-
age Transport System) data. We discuss the key technologies of the nearly real-time
retrieval and query. The experimental results show that the method is capable of ob-
taining high retrieval performance especially for the cases in which the number of the
FITS data exceeds millions or even tens of millions. Meanwhile, the method can be
easily integrated into the current astronomical data archiving systems, and completely
meet, the archive requirements of all kinds of astronomical telescope systems.
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