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Tab. 1 Structure of the water-level data table (sampling
rate; per minute) in the Oracle database

in the 10th Five-Year Plan period

F Bk FBA TR AR EHE NULL
LR ] startdate DATE VvV —
B stationid CHAR(5) Vv —
0 25 ity pointid CHAR(1) AV
T 43R itemid CHAR(4) Vv —
PR AT samplerate CHAR(2) — Vv
S 5 51 obsvalue CLOB — —
AL PEARE  processingflag ~ NUMBER(1) — Vv
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Tab. 2  Structure of the data-record table in ClickHouse

F B IR FB 4 FERIMBKE  FH NULL
Brd st a] time_stamp Int64 Vv —
BRI type FixedString(3) Vv —
ERAT T station_id FixedString(5) Vv —
W 5 44 B point_id FixedString( 1) Vv —
T4 AR i item_id FixedString(4) Vv —
FAERMFL  sample_rate  FixedString(2) vV —
AL #IARE  processing flag  Nullable( Int8) — Vv
I AT IE] insert_time DateTime — —
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Tab. 3 Structure of the original data table in ClickHouse

TEAE TR FEERR MK FH NULL

Fe/ NG| Int64 Vv —
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55312 3

3 A ]

time_stamp
item_9130  Nullable[ Decimal (18,9) ] —

Nullable[ Decimal (18,9) ] —
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item_9110  Nullable[ Decimal (18,9) ] —

insert_time DateTime — —
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Tab.4  Structure of the instrument-log table in ClickHouse

FBUA FBA FREBBEKE  F# NULL
-] time_stamp Int64 4 —
{4 1D instr_id String vV —
FEE infor_no Int16 vV —
(EIsE = infor_id String — —
(ERsEBa infor_desc  Nullable(String) ~ — Vv
1 A 1E] insert_time DateTime — —
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Tab.5 Structure of the observation-log table in ClickHouse

FBAR FEB4 BRI K T8 NULL
] station_id FixedString(5) V=~ —
W 25 G point_id FixedString(1) V=~ —
DL 53 item_id FixedString(4) V=~ —
LR ] start_timestamp Int64 v =
| end_timestamp Ini64 A
H 2R AR evi_id Int16 - -
H ik evt_desc String — —
HEEG AR log_person String - —
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VST YN evi_person  Nullable(String) — V
PLHFREFAE  evi_processing  Nullable(String) —  V/
pseinga| pro_date  Nullable( Datetime) —  V
SIS pro_desc Nullable(String) —  V
/I evi_nole Nullable(String) —  V
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Tab. 6  Structure of the data-catalog table in Oracle
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Fig. 1  Flowchart of incremental data migration
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Tab.7 Configuration of servers
Bl e CPU M5 WHL CPU M4 #% CPUMEL NTF FiAt = i iz )/ TB
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Tab. 8 Comparison of the time series data reading in Oracle and ClickHouse

Oracle ClickHouse
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MomE  REEE Ak RsE B 5386 4416 2 5 3 352 7 6 0.1
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RS YRR Ber KA s 8126 22 2 4 2.8 5 6 5 0.1
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Application of the Analytical Database ClickHouse in the National

Geophysical Observatory Network Center

WANG Jun, HUANG Jingguo, YU Dan, JI Shouwen, WANG Fangjian
( China Earthquake Networks Center, Beijing 100045, China)

Abstract

Traditional Oracle database has been unable to cope with the rapidly-growing seismic geophysical observation

data. To meet the need of mass data processing of the historical geophysical data from the National Geophysical Ob-

servatory Network Center, through technology selection, the distributed OLAP database ClickHouse with horizontal

expansion capability is used to redesign the structure of the data table which is suitable for ClickHouse. By full data-

base migration, incremental migration, and data comparison, about 13 TB data in the Oracle database have been

migrated to the ClickHouse database and have been keeping daily updating. Tests show that in ClickHouse, the

performance of data reading and writing is significantly improved, the capability of data query is enhanced, and

the consistency and security of the database is guaranteed through multiple copies.

Keywords: ClickHouse; big data; geophysical networks; observation data



