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Abstract: With the advancement of intelligent mining construction, the number of application systems is
gradually increasing, and problems such as incomplete data unification, lack of overall management of the system,
and repetitive construction of functions are becoming prominent. To avoid these issues, this article takes the Yimin
open coal mine data center as an example to analyze the overall architecture of the coal mine data center in detail.
Based on the industrial private cloud development platform and big data technology, an open, continuous
integration and deployment data center is established, and it supports high load elastic scaling and meets the
concept of intelligent open-pit mine management. The data center solves problems such as difficulty in data
collection in the mining field, inability to store data uniformly, isolated business systems, and inability to share
data conveniently and in a timely manner among mining surveying professionals. It also comprehensively utilizes
the collected equipment and system data to achieve real-time control of production status and equipment status,
improving management decision-making ability and means.
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Fig.1 Network architecture of the data center
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Fig.2 Overall architecture of the data center

2 EPMLIR

PGl I AP RN A . IR/ AIE
HE TARRRSE M, PR A SCR A R & SR
REAMLIR, R SRR AEIR ST A RE AL 2%
AN A A7 Ak, v A 5545 R AU T SE TR A
PSRRI S B BRI e — i B, R R AL T
TSR ML R M2 IR G — it oA A7 Gk
KB EEOR, RO TERE A5 55
AR SE A RE RSS2 12 B R A7 A 7 5K

3FEmRSEE

V-6 M55 2K FH 2L T Kubernetes SEREE B A
A s o BN s — R R 5, FEGRA
HEBE H B FR PR TPRI-DMP FFR TG, NEUE
et — BT RURSGHESE. BHEALEE TR,
HasdmHA R PaaS (platform-as-a-service, “F&

http://rlfd.cbpt.cnki.net

BUAR%5) 7 & M4, TPRI-DMP ARG A 3
FR =R JE T ] 2 AR 0 AT AR AR ) Tl
R AT T R T 604, A0 FE A s A AR T R S
it API Capplication programming interface) AR
TFRTR, WESEHAMFMIRS, LSRR
B PEHREA, RPRITES. BAER. B/
B IPE RS, EHT 8RB 0SB
N RGPRETE &, AT T O E R A
TAAE AL R Z AR

Ko P 65T H 29 Kubernetes 25 %5 [ b 5L
AW SHE R, W T ARRENS .,
WECH E SR T oK, R HEB S 484
AL, R R R RS B s E S is 4 e
77, IXEERE ) EEAFE RS A A AR R E Y
M. N R DL R B R S A 1S,

TR RGETRAEERY & &
AR PIKLR 51 EEFIRAA T5 R SS SEL U R




156 A% R

2024 4

£ FERIIL LIRSS 1) B S A R A, Bk

Kl 3 from TP R N RS A 2P E B 6 )5,

A il A K B D HEAT R AN, 2K R4

T ENGEGIF L R R RO, &R, BERT

6 A WA G R L BB E 2 E IS 1T M5
r it K 2K |

S {fﬂﬁﬁm } g
1 : =

i e ]§

1( AR M

WL%%\ L

B 3 FRHE—IRLRE
Fig.3 Process of DevOps

HTRG T ERIPTA LS M ALR % 5 R EE
Era R AR tE, R DR SR B AR L O,
Ik 55 N e =5 )i BT APL R SS o AR
AFRIN 5, EREX AR AP BEAT A4
o AT PR AR B 7 EL AL S5 AT, L R

R & 8. L&rRe
4 RO R
4.1 BIFERE

B R Z R EAE P OEHE N O, @ H
KA, PTLCKESR B AN R B R, AN 1R =B S
ANFELEE SR g — o L. K 4
NEYERELEN . B AW, BERY BIEREN
X6 G 32 B R 55 B AN Tl SR B 2 KR,
W55 Ed R T 5055 R AR GE, 2
PR G R B AT FE S Mt B, BUR R E
WALFREROE . B OB L SO A T B A .

i K422 K ETL (extract transform load,
BB T D, DataX. flume &40 {4 seBigh
PR AR AR R AR, H R ERHE R
FABIRIAT . HhAh, ARAE ML 22K, &R %
KX 1 T [ R8T K 15 S5 s e 6, DR b R4
AR RIX S EREMRSS, FAEEHEG B Xt
KA R S5 R AR & R X AL RS, #HXT A B
PR EM R, WS HHERER T Kafka 7 M
25 % B AL £ P 22 T 2 BB, DAGRAIE & R A i
FRITRIT A B 0 B R A A — S

*
EEER L

P s T e, L E R Sy
D(uwrmn)  (oRmmm)  (XHERES
S o e L SR
Sz P AR 5T
RdbProxy
ﬁ \ i oy B ]
Ezgl
i
9 {5 B e 7 4 ] X AR BR Sl K X
L % P EiDDClient K% (ETL., DataX. Flume...)
e e |
Lk | pesz || R E 4 B [} ] X
gy | OPC OPC || Modbus || RS232 [TCEUDPIL L | sy | | B rde || ScpEHO || skl & | 9
|| Server Seryer ik 1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

B 4 HiERERN
Fig.4 Architecture of data acquisition

http://rlfd.cbpt.cnki.net




52 3

S 55 HT 2T B RS Bl it T S5 8 157

Tl S i H s R AR RSN ] — v L AT R
{180 5 7 SR 4 A SIC N 504 A A v A U7 18D T R G
P&, FEH DDClient % /7 b4z H HLA RDBProxy
ARPEAR S5 2% 2 ¥4 4H%, DDClient i3 $diE K4 b
WOIREN 7 S FREAN [F IR A R4, s FH 1Y)
OPC R 45 #3#i R4 . H1M 102, 103, 104 L%
R4 Modbus #h P K H 5E SCTH S ML
¥R 4081, RDBProxy J&Scif iR T4,
BB [F R S B R AT R — A, S EE A
RYIR MBS — I SZR B SN [ E
4.2 BB TEE

HHE v O A7 it 2 L FE 8 R R s A0 R 2
W, ANRTFAEG % R — 1K R BB,
Hedl A CoARYE PR B 55 T, AT AN R A
AR, RO [R BRI RSP0, FR R 7
MBI O e E&isiridE, O
RE. Y ROES R GG S HAE =& LR AT
KdE, @E H VPDN MBI C R (L B R, 1Z%2R
BRI, T AR R =R A7
iR 1s 20 SERFAFEEE, AR AR PR R Sk
e RER. EEEAmEGEES, FEAT R
EWERG, ZIEIRE R & REERLE B )
KAETEHE: 3 ErrEgesds, BifEsERsid
Sy WABG . IO EIBgEE S, 4) RE
B, BFERES. AR DRSS R RS
MREHHE: 5 HER, B &ER. HE
HR R R A 58 S A B0

BEXT FIRAE B RE S 2R A7 %)= R Hadoop
BHE . Tk SERY PR 5% R B EHE B R0 SR B
R FEAT AR AN B, o Hadoop HDFS 1F 5+
BHE R TTAT 6 S RGUR M R a5,
HTHE AT B2 S A, UTER
RERYAR G AEARE 100 JEFTN, Har ks
MySQL 4B &8 HDFS; Tl SER B R H A&
(1) Rython J, W] SCFE b sSem 4l s, 147
ith K R AT R I v (1) S B0 s 9% R T A8 P >R
MySQL SEHE, 17t A Z N AVE B0 2 0k
ARSI EE, e A BE A B A SR
W EERF MongoDB, HF i 4 itk Ecdis Fi /s
A

il R AR bR AL . SEE R T IIT R, B
o A7l oK o 1 B0 A= 7 i 1 22 R S M B 48— A
ERHHEGEE, RRIEJEZ (operation data store,

http://rifd.cbpt.cnki.net

ODS) #dfs, SRJ5HRHEEARE 73 1S 75 SR A 43
Prddl, BEZHEHEEmEER. ILATHETE,
JE i JC & JZ  (data warehouse detail/service ,
DWD/DWS) FI#Ti)Z (data mart, DM) i, =2
AR BN A

43 HiEItE

s b O ZREARE S Lambda RE R 224
Wik AR I A& 87 R R 1 T R ER R eI
W, ISR, #ACHEARSE. i, R
Ab T % R SIS AL BR 4844, 5T Rython S e J i
T EAR RS T RS, SRR B 4
BRI A S PR . REALEEE F i 2 B s
R HT 4R, BRI BAR L 2 Bk Tk E T
ST MRS JE R A5 i S A BN L AL 35 11 25
AT B A IR PR AL R wi IR IR 55 2840, @
FIFE U5 i) 2803 350 v B Ak PR AR A0 S

R R R IR R A 5 s . 45
AR AESEAETE . SO AN AR P
ETL RAEF L2 EHHEE 7 @b B4,
SZIL ODS %) DM % ZHR A, AbFRE5 R AT fEN
RAFENSEIN ZAE, HEIRSSERH . S 2,
WAL £ IS AT s A S e U #Hs 4, @ik DDClient
AT R, AN DR, RN S
ST E SR i sy b B, b PR S () EE iy B
PRAL RS, rrEd S A7 SER AR A R
25 IR EARE N A .

G HZM Al Cartificial intelligence, AT
BEE) At CRET g EyR@asst, =t
b B ReL i) s A i ae /1. Al 40 TR
FETREARZEN), SCRporfn APt o0 A A7
S WARTHSE, SEBLEEEIE SR, B3
PERERREIR 115, i TRNE Z MR, A
THARAL T, FRE TR ML ST St ot &
B S MR B2 24 21 S 2 AR, KR P LLETE
o 48 2 J7 2SI R VR FE 23 BT PR AR A
4.4 iz

IO RN R JEIC R B R A S HdE
PRt TT 2 A A U B e F O Re, FEAHE T
e, EEEE. SR E B s B TR .

TOEHRE R T4 OB B AR, R
TR O TR . X S F R 4
DL HEFE A F X S5 %diE . T Hadoop & R 704K
IS H ] R Hive SR S2HHL




158 AL e 2024 4F
" .
% HEAPT BT EEDEES AL 55 47 ) 2
A 7N 7N
= = i s =
L I
%R S 17 L
. | [ 1 i[F
& L o L
"
e Febe -4
fi
)= ODS DWD DWS DM
A B A S
IT R
g [ [ B
> 25 B3R R 42 e S Rt
| #® — i - ¥
pr= 7 =Ty v S ™
> " 3 ,
I [ e ][ ezt ][ Sl R ) [ PEAIE TS ] [ SR ]
Vi

7

E 5 HiERE
Fig.5 Data flow of the data center

FH I G — B AT T B TR R,
K B EEARB ALY . N WA
FHUE R, XEE B EEE O AR R —
Yedpr, SHAMRELFES R DR B S, k4 RG]
I FRE R OO EHEE AT I RE, T
[52) 4 JE BA B S 30 J B AS e R S [R]85

HGHE 1R Y6 0 Gt — 2 O 3 A 55 5 HLY
HTHERY, HAm AR X 255 R G B s R X
—BG M Ea . Bl . B A
TS5 e SOHEHE,  JF 38T bR IR B s 3477
Ve, SR JE B EIFRHERAR A7 )2

B o B P R AR R et —
B SRS, NEEEET AR AR, Hrr
RIS 7 V5T AW B, SCBL R R R
FRARAL B, T R ot & HR IR P A S Tt o
4.5 HiER%

HHE R 55 J2 0 9 BOA ) R 2 A R At I 55 1
e, I FE L = T HAE b T H O B2
%5 N FH R S R AR R B SR

iR L= T BILT TPRI-DMP P&, Xfoh a4t
BnHs AR O 2 Ak =05, ok

http://rifd.cbpt.cnki.net

B T Bl [ 25 S R R 3 A N
ol A SO AR s (725, s~ & 7 B RA
| S B K T O S S BRI T TS
PRARRS I R T B, TR RN R BT 75
SHIEHE AP PR AR R, [FII S 41 APL XI5
BEELT AP 482 11426 A WA S RN M s, B0
APL JEM . BUBREEH]. HECEZEThRE, SCEixoh
Kl APL 14—

HHE T TR ERE (BD JBR. HIE
SCHRERFD AL b, BRI I AR Qs
B EEE AT AR, SCRmlk 4 A T DR
75 A OIS AT TR . R, IREE A N
B SR A, DAE R S LS
o)L REENES] . BARE S A SRR,
SEPUEHRE ORI BT RRE BTN, 2%
HHRE TR,

5 MAE

51 ZEXH —kE
TR — kKB KRG TEHE L, B
B AE RS =R EHEEARIEE, R




H2M S 55 HT 2T B RS Bl ot TS5 N 159

TEHE . AKSCH TR S MRS . I fig . JF 5.2 EEREIRE

WHFRIT SR CEMIERY TR, % =4k B 7 Sl PR G, R A e A B RO
AFRE I RE T I, AT VERMZERT IR A R T, mmﬁﬁﬁﬁﬁﬁm,ﬂﬁmT§
PRI B0 L EAE R by DI sy SR RIS BRI, SRS
AW WIFR SIBITHREE MR EHE. NGE  SHnEEEs, SIS A R sEgr=. Wtk
O, B (G RAHAR A — N ESCEM Z 24 e e, SRR TR T, SR
a2, FmanE 6 . X A= R e A PR KPR,

K02 onk s
HSANSBBIR e o

WA REm s S

=y

SR F R _

N L L
A Hb 725 4% R 5% FA 4%
CFCRRESE

ORFEANE

O 7 S 7L 2 '

é'ﬁhj&,‘ﬂl‘ﬁf‘

| 2202217212 22014 17220

17215 22033
B2l Wi # fE o fE
1 _Q
17208 22030 =Tk "
3505 22019 2015 & O ST B E A

3 4125 7 5 i 2

3502 22024 22020

E 6 T|XY —iKE
Fig.6 Digital map of the open mine

= T

2023-11-29 101123 RERE-42 95k

3500 v
3213 58

! H \'.bu(xxn f

B 7 EERBIEHe
Fig.7 Management cockpit

5.3 B2t DRI . RO . KRt ) R RESERR

%?ﬁﬁ¢ﬁﬂ'%iﬁ”ﬁﬁ%ﬁ%ﬁ% T PR B 5 SRR TR AR AR
HRBERR, BORAETAERG LI T NEE R R FAL 3B AF FE L HE R R AR R
http://rlfd.cbpt.cnki.net




160 kAL R

2024 4

BT, FE BN R R T, FERSTA]
I LB YRR E TS, SR B, A
FRIHREIRIBIRER, KU SRR L A i)
S A S R AR
5.4 BREDHN

BT AL T TR, BEREET T 2D IRN
BREHT, QARSI AR BEA LR PR 1%
xR ZERLIRBEAT TN 0% ; >R Topsis SHEHEAT 1
REZEAT AW 24T Ry, AT IF
D HEFP s IR R RSP EES L, R FP Growth
RIBFUFIETER T R G R Bk i

64 %

AR CAAPHEER RN Hdls O A i D sl
Il T ET RS ST G I E R B o 2R K
Yy N o A2 e B s R T A R
MRS R TS, G — R T
a. EHREHTE . WS EEP L. FERIEMZ
ZAEMHUT, SSHLT AR P2 D R,
IR T AR R AT T E, SEBL T3+ K%K
B rhC A 55 B PT AR R BB AL B ik 3
Y55 R G TUE SRR B e b, SR
BURREIRAL . SEmFPREmIN, SHBLE B, 1RT)
GEaEEHEEES. HinzEdE O SRR
FR RS RIA BN, AR KR RED 1L B
AN Z%.

(& % 3 #]

(1] BZE, XIouhl, ERE, 55 8 EE R LR ek
BRFFI]. o EER, 2021, 47(1): 27-34.

ZHAO Hongze, LIU Yuanxu, WANG Qun, et al. Study
on the planning and development path of intelligent
open-pit mine[J]. China Coal, 2021, 47(1): 27-34.

(2] NETH, REBER:, D% B8 S0 L@ R s ot
FU[I). M LFE, 2021, 53(2): 191-196.

SUN Chunsheng, SONG Xiaobo, GONG Haijun.
Construction strategy of intelligent coal mine[J]. Coal
Engineering, 2021, 53(2): 191-196.

(3] kEaHr, BIH, BLAFE, F BEERI LERELR

MESE KAk Rt [J]. BERFHFHE A, 2019, 47(10):
1-23.
ZHANG Ruixin, MAO Shanjun, ZHAO Hongze, et al.
Framework and structure design of system construction
for intelligent open-pit mine[J]. Coal Science and
Technology, 2019, 47(10): 1-23.

(4] ZEiE, xERE. ET TV HRMEE G LRy
Weit[3]. HEE R, 2021, 47(2): 59-65.

LI Shoubin, LIU Daoyuan. Research and design of
intelligent mine based on industrial internet[J]. China
Coal, 2021, 47(2): 59-65.

http://rlfd.cbpt.cnki.net

[5] FEkid, HJGHE, ASL. mdthREER TR H—%

W EU R SN[ BER SEEER, 2021,
19(7): 1-8.
CHEN Yongji, BAI Guanghui, ZHOU Ling. Research
and application of unified data platform for hydropower
plant under cloud-edge collaboration system[J]. Electric
Power Information and Communication Technology,
2021, 19(7): 1-8.

(61 xRz K IR RGE LM FEARGAR[]. P HE
EUIRHY, 2020(14): 13-14.

LIU Zhongjian. Research on safety protection technology
of secondary system in hydropower plant[J]. China High
and New Technology, 2020(14): 13-14.

(7] ki, BORERE, XIER, 5. 2T RKEIRWET a6k 5%
EEF IR #J1kH, 2021, 50(9): 72-79
ZHANG Bo, ZHAO Yaozhong, LIU Yue, et al.
Development of coal mine integrated business
management platform based on big data[J]. Thermal
Power Generation, 2021, 50(9): 72-79.

(8] Mg, REE, T, & Fael) A EHRGH
N AT S SEEL]. # Ik, 2019, 48(9): 120-124.
LIU Congrui, WU Jianguo, WANG Shen, et al. Design
and implementation of mobile application for smart
power plant production management system[J]. Thermal
Power Generation, 2019, 48(9): 120-124.

(9] FEMEYG, XUHEA, BFF, 55 RREr U TR s
MBS SEE]. #4070 H, 2017, 46(12): 40-43.
XUE Hanguang, LIU Congrui, ZHAO Xuan, et al.
Design and implementation of work order mobile
management: practice of intelligent power plant[J].
Thermal Power Generation, 2017, 46(12): 40-43.

[10] B&, 12, 8, & W] | ZNEBEEERSERS)
I FF R SRR [J]. #4077 H, 2018, 47(6): 137-142.
LUO Rui, XU Yan’an, WANG Yi, et al. Development
and application of mobile terminal in plant-level
supervisory information system for power plant[J].
Thermal Power Generation, 2018, 47(6): 137-142.

[11] FHER. ZT VMware RERUL A KA BE F1oe

Ha) 3 Je 22 4 ) JEAE S [D]. W 4% 2% [R] 22 4, 2021, 12(3
F 2): 37-42.
WANG Minghao. Research on enterprise data center
construction and security based on VMware
virtualization technology[J]. Cyberspace Security, 2021,
12(Suppl.2): 37-42.

[12] Z=55H, Xk, EFIL, & ET@ERE & RMRRE

KA B o0 Jo N SCHEBRM [, 58 KRB HOR,
2022, 37(3): 18-21.
LI Hongchao, LIU Yong, WANG Yujiang, et al. Data
center and application support architecture of super large
open-pit mine based on hyper converged infrastructure
[J]. Opencast Mining Technology, 2022, 37(3): 18-21.

[13] ki, BOMERE, XK, & ZEVSEERARRTE
R AT R [I]. #J1KH, 2021, 50(12): 59-65
ZHANG Bo, ZHAO Yaozhong, LIU Yue, et al.
Construction and development of container platform for
integrated business management and control system[J].
Thermal Power Generation, 2021, 50(12): 59-65.

[14] £¥, BIERE, HeNl, 55 meem A g BTy




5% 2 W]

S 55 HT 2T B HED Bl w7 S N

161

[15]

[16]

[17]

[18]

[19]

[20]

BRI I3k, 2019, 48(9): 115-119.

WANG Tao, SHAN Zhengtao, DU Jingang, et al.
Research and development of production management
development platform for intelligent power plant[J].
Thermal Power Generation, 2019, 48(9): 115-119.

Bi%. BT Kubernetes A& 2% =T & @& [J).
FL{E P, 2021(1): 12-16

XIA Chang. Construction of enterprise container cloud
platform base on Kubernetes[J]. Telecom Letters,
2021(1): 12-16.

MR, 8RR EH AL T K EE -7 & o i R [3].
PRIV & B AME B4k, 2023, 13(5): 81-82.

CHEN Chen. Application of data collection technology
in industrial big data platform[J]. Modern Industrial
Economy and Information Ization, 2023, 13(5): 81-82.
A, FT ok R SRR Y R 0 TR A K B e R A
JHEN]. HEb S GERMIGEER, 2023(6): 93-96

LI Xiaobin. Real time power hybrid big data acquisition
method based on improved decision tree[J]. Automation
& Instrumentation, 2023(6): 93-96.

MrRigt, 5%, R, 55 BT REIE-F A K/KBEILA
RAS B4 A 8 M 0 5T [J]. K H 58T B VR, 2019,
33(11): 42-47.

CHEN Hong, LE Yi, WU Xiaocui, et al. Condition data
processing framework of hydropower units based on big
data platform[J]. Hydropower and New Energy, 2019,
33(11): 42-47.

W, £EFHE, EW. ET P 6 Bk R E o
W7 ZR T[] K E 57K B RE, 2018, 4(6): 23-29
XU Dan, WANG Yanguo, LI Feng. Research on the
solution of hydropower data center based on cloud
platform[J]. Hydropower and Pumped Storage, 2018,
4(6): 23-29.

AR5, SRBEHE. LA ML AR R ol 3 B hr v 1
WA AR [I]. BRI T, 2022, 42(1): 21-24.

REN Guoqi, ZHANG Hejie. Design and application of

[21]

[22]

[23]

[24]

[25]

http://rlfd.cbpt.cnki.net

master data standard for group enterprise in chemical
industry[J]. Modern Chemical Industry, 2022, 42(1):
21-24.

SRR, 2=, MR, .5 OREUE bR HEAL AT A [J].
5 EEAR SR, 2023(6): 67-70.

ZHANG Chaochao, WANG Lan, LIN Wei, et al.
Research on the standardization of mine big data[J].
Information Technology & Standardization, 2023(6):
67-70.

ReEZE, ARMHE, FEW, 5 —FPIET Spark TH5H
B R VAL VR[], VRZEHEER, 2023(7): 65-66.
LIANG Guohao, ZHU Meiging, WEI Tongming, et al. A
data quality assessment method based on spark
computing[J]. Auto Electric Parts, 2023(7): 65-66.
g, B, kR, & B GIS IR IS Bt
[]. BAEESEERAR, 2021, 19(3): 107-111.

LIU Haitao, DUAN Jing, ZHANG Dong, et al. Research
and design of grid GIS middle platform[J]. Electric
Power Information and Communication Technology,
2021, 19(3): 107-111.

ERY, BRE, BBk, & HT B/S ZEMMELINIG
#& R WebGIS R4 M &[] &JEH 1L, 2021(5):
56-64.

WANG Dongming, YANG Tianhong, XUE Pengzhan, et
al. Establishment of Web GIS system of Fushun west
open-pit mine based on B/S framework[J]. Metal Mine,
2021(5): 56-64.

o, FdERE, BT, R R S RO BOR
B Reg s [J]. B #24, 2020, 51(10): 298-304
HE Shuai, WANG Haiyang, ZHAO Li. Key technology
and intelligent management and control concept of
intelligent construction of open-pit coal mine[J]. Safety
in Coal Mines, 2020, 51(10): 298-304.

(FU{EwiE HEH)




