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Construction and application of lakehouse system
for coal mine big earth data
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Abstract:In order to meet the needs of efficient management and application of massive, multi-sourc
and heterogeneous data in the process of intelligent development of coal mines, this paper proposes an
intelligent lakehouse system for coal mine big earth data based on multiple big data technologies. In re-
sponse to the needs in efficient indexing of multi-source heterogeneous coal mine geological data, this
paper proposes a spatiotemporal classification method based on Hilbert curves and GeoHash coding,
which uniformly encodes multidimensional attributes such as time, space and classification, reduces the
data index dimension, and improves retrieval efficiency. The construction of the intelligent lake house
system not only optimizes the integration and utilization efficiency of coal mine geological data, but also
provides important practical experience for the digital transformation and transparent development of
coal mining enterprises, and promotes the coal mining industry to move towards intelligence, transpar-
ency, and high efficiency.
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Fig.1 Various data acquisition devices and instruments
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Fig.5 Architecture of coal mine lakehouse system
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i, TC S X S SR B . Jo U E R
ALHETCEAR R B S0 TeEdE SO R T B SC
P93, JUBUHE IR B ST ( # . json ST Hh
NIRRT BN RIFN 0 IXA5 B, LAS g &
FAIEAL ; TTEE SCHE (= . aveo SCHF) |, 31 HE BT
AR SO S I Te i , DA Bl s Ay $R R 5 1A) AL

radar_detection_tablel

— data 3 57 (F

— dt=20240612
00000-0-2b56e3f9-8c5d-43a8-6981-582f62cdea85-00001.parquet
00000-1-7e38d8c6-979f-44bc-b009-398a45b2e9ea-00001.parquet

L— 00000-2-03f92d54-cc01-b02f-45b2-9a45a4b2e419-00001.parquet

—— dt=20240613

00000-1-e5f6a192-4h5¢-78ef-b614-1ce920cf6¢26-00001.parquet /
L—00000- 2-ca8c4d76-7425-34ab-c8e6-ab656011d23-00001.parquet
— metadata 70 1 /

00000-0-d2f631e5-9m8a-76¢d-alef-4536728392de-00001 Aparquet //

FEEAE SCIFRARAS SO AR A XA R SN
ST E B TCEE SCES) 3 (snap— * . avro SCHF) IC
SRER PR DU AT WA 87 SRR 52, 78 A ) B
PRALIT U8 DO PR RO, X P 5 8 A A
RAE B 5 HDFS w5 IR R B 456 R B
IR B 53 I AF A A B SE b 38 i HDFS
15— B, 0 DR A8 T2 ORI I BB 8% P 5 157 AH
KEAE

v

"timestamp-ms": 1718158828128,
"summary": {

A

: "manifest-list":
i "hdfs://lakehouse/.../radar_detection_table1/metadata/snap- ]
2875980136834144366-1-d20a2213-469f-4652-803f-f149741e9at6e.avro" !

Bl

i : {"file_path": A
"hdfs://lakehouse/.. /radar detection_table1data/00000-0- 7e38d806 979f- !
44bc 6981-582f62cdea85-00001.parquet"} } :
i {"status": 2, "data_file": { "file_path": :

> "/hdfs://lakehouse/.../radar_detection_table1data/00000-1-7e38d8¢6-979f- !
! 44bc-b009-398a45b2e¢9ea-00001.parquet"} } :

3 {"status": 2, "data_file": { "file_path": :
"hdfs://lakehouse/.../radar_detection_table1data/00000-2-03f92d54-ccO1- |
bOZf 45b2-9a45a4b2e419-00001.parquet"} } :

{"manifest_path": "hdfs://lakehouse/.../radar_detection_tablel/metadata/aa90f6ed-ace2-49c7-a61c-bd13ed411c66-m0.avro", "added data_files_count": {"int": 3},

| “existing_data_files_count": { "int": 0},"deleted_data_files_count": {"int": 0} }

{"manifest_path": "hdfs:/lakehouse/.../radar_detection_tablel/metadata/d20a2213-469f-4652-803f-f149741e9a6e-m0.avro", "added data_files_count": {"int": 3},

| "existing_data_files_count": { "int": 0 },"deleted_data_files_count": {"int": 0} }

SEME SO A

& 9 Apache Iceberg #IB7FAERE X
Fig.9 Apache Iceberg data storage format

2.4 By ERHCRSIRG

T R M~ RO I s R R R REW & &R
6/ EESL N [N ﬁ%ﬁﬁﬁ%%&iﬁ JEE
WG & 50 % JH 2 T Hilbert-Geohash [ 28 432K 25
Tt RIS 28 [ A3 S A T 58— S
2.4.1 ZE G

PR b~ 5 B A Ry 2 ) e 1 7R R e v

SR FH AR AR R ZR BRI AR bR R AT A 2

11

00000001

10 Hilbert-Geohash &=

TEAT S A BN 22 SR RRICRIET,
23 ) G i e — T DR A R M, )2 T 45 [
WET, HHe G RGHET Hilbert-Geohash Fifidh, {ifi
JH Base64 “FAF WL 1 M B AR bR R Ge i 40l A HR
i3 Hilbert fhEnT LAESERIRAS [)(5E B F 2425 ]
At B TRELE , PRI Geohash 4t 4425 (] Ak A5

YER — IR ER , )5 R Baseod #E4 74005, & 10
25 [E) G

A Hilbert-Geohash

iE] 4 F5

Fig. 10 Hilbert-Geohash spatial coding
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Fig. 12 Spatiotemporal classification index encoding
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Fig. 13 Overall architecture of transparent map and automatic update platform for coal mine geological hazard hidden dangers
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% & Hl Python i 5 , 45 & DRF ( Django REST
Framework ) 71 & HEZE F1 Pylceberg £ B & R 48
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KBHGEF A, ALF5 Apache Hadoop , HDFS | Apache
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Table 2 Cluster construction information of coal mine lakehouse system
= HDFS YARN Spark Flink Zookeeper/Kafka
Name Node
Master: Node Manager Job Manager
Secondary Name Node Master Leader
192.168. 55. 110 Resource Manager Task Manager
Data Node
Workerl : Job Manager
Data Node Node Manager Worker Follower
192.168.55. 111 Task Manager
Worker2 ; Job Manager
Data Node Node Manager Worker Follower

192.168. 55. 112

Task Manager
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Fig. 14 Transparent map and automatic update

platform for coal mine geological hazard hidden dangers
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