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Key technologies of data warehouse for coal mine safety monitoring
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(1. CCTEG Changzhou Research Institute, Changzhou 213015, China; 2. School of Computer Engineering,
Jinling Institute of Technology, Nanjing 211169, China; 3. School of Information and Control Engineering,
China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Due to the adoption of operational data storage method, the coal mine safety monitoring system
can't use massive data effectively and the data analysis capability is poor. In order to solve the above problems,
this paper proposes the key technologies of data warehouse for coal mine safety monitoring. According to the
business requirements of coal mine safety monitoring, the functional structure of coal mine safety monitoring data
warehouse is proposed. Moreover, the five business subjects are designed, including overrun analysis, calibration
analysis, abnormal data analysis, measuring point network interruption analysis and personnel management
analysis. The logical model of coal mine safety monitoring data warehouse is established by using the fact
constellation model. The fact table and dimension table are designed by subject. The physical model of data
warehouse is established by using SQL Server. According to the characteristics of coal mine safety monitoring
data warehouse, data extraction, conversion and loading strategies are proposed. The different data extraction rules
are used to extract data by subject. The data from different sources are processed through format conversion,
cleaning and sorting. In the process of data loading, pre-loading, loading and post-processing operations are

carried out.
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Fig. 1 Structure of data warehouse
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Table I  Subjects of coal mine safety monitoring data warehouse
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monitoring data warehouse

B, “HRGIEE R, e Ed i R,
A A S BRI A T A R, R T PR R
B, B2 AR B

7 BR 73 B 2 A e S B PR JEE Al R A
SRR RN 5322 AR O AT o VRIS 3 B 2 AT S B A
S HERS 43T
22 FHEBELHEA

BB A i R, 2 AR R AR A —
R AR Y, BB . SR IR B
HH BRI RRE N, U 30 oA 3 M 2 ) B S, s
FEIRAR R el /NG o Kb 5 AR A mT RE S BB %
BIRTIE, R 2 2 W AR B SO E B .
PRI, A7 6 BT FUST ok B2 S o it oo A A, AR
FUST A B2 AR A R, R BT B2 S s 4R BB K
N AT SR R S R AR S R PR S

PR S
S8 B0 AT S AT SR S TR A R
BT

2.3 LB W AP A A
TR T 226 R AL AR, SR AR B i il
1 P 248 A% H 22 b T AR 55 A AT A A S s o i SRl



.34 .

5 8k % 48 %

{5 100 45 s B e, O W Kl e vk b A% 2 s, 1
N E HETEG LI R T aFE . NI, A2
S22 e g A A, AR IO A 1) 26 BT £k Y I
() | 455 BRI [0 | P 52 I [1) B 32 00 A TG A S A
(FER 2

N0 00 2% v W 23 A R AT S B e R R R A
BT D AT 3 0 53 0 2% B R 1 23
24 AREHESMEMR

BT 2 A P R G AT T ORI B TR
B, AL R A B | o 2 A S p AL B L X AR
ARG A ZES 25 o 3B X e X ek B B T AR
T R AEAE B AL RS, PG AR5 4% B3 TR TAERE T, LY
51 51 9 T AR IR 0 SR, Tl 9 A8 K SF-, DA
AR 2 42 A2 77, il D U IR = 51 R B Sl A
1, AN NG AT A, D MER ol A R
P b PR

N GG BB S AT SE A R AR R 1 43 B R
TAERRTT 3 HT

3 By ReBEHECERERT

3.1 BB

Bl PE B AR BT B OC /AR AL . B
PR B BT B AL A T AR Y | R RS A
SR PRI A

R AR 2 e M 2 KOOI A 2R )5 A, AR SR
FELR R TR, B BB 1A
Sk, FUKREA A SUEEMIL YR, K2 A
IR R

O PR R ARG T R BT B R (LR s
FRAEFE RO 1 ZAL, U5 A BB Zi kg p 1
B4 A M PR O PR 2 B R AN &) 3— &1 7 7R o

FR
ESTE
4 Sk
T I
B e IR
Wi R b
e w4 e
Tifr Wi PRI
‘ K CE
I S 1 7 L sn
AT TELIF A ]
p R R BNG
) PN G
- i jyee
?é‘,j%{/ﬁéﬁfg{’ R FLE T A] %
: Hhi
BelEgR S . R
B4 B TAERES

P3RS E A ARTY

Fig. 3 Logical model of overrun analysis subject

KLl
S 5 2 A G
W4 i TR
s ™~ wu LT
A AL B
ESd i
Bl
i ) 4 JFHA ] TIEAT
P | gﬁ,g)
N o \\\\Aii%
48 15F ) 3
fif m*.ﬂﬂﬂ il
o : WK
i TAERED

4 JRE M J A AR

Fig. 4 Logical model of calibration analysis subject
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Fig. 5 Logical model of abnormal data analysis subject
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Fig. 7 Logical model of personnel management analysis subject
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Table 2 Fact table of overrun analysis subject

TBAAR TBAR Hmeny
MineName e Varchar(20)
TpName 5= Varchar(10)
Location b Varchar(20)
Type FAI% Varchar(10)
StartTime B R TT A3 s 1] datetime
EndTime F BREE U ] datetime
MaxValTime PR R (B R] datetime
MaxVal R R K AE real
LastTime AR ] real
AverageVal PR real
Data el Varchar(500)
Reason R PR Varchar(500)
Staffnumber (B INAE 25 Real
Operation e Varchar(500)

3 RTINS
Table 3 Monitoring point dimension table of

overrun analysis subject

FEAFR FBAR piceit]
MineName [ Varchar(20)
TpName W E = Varchar(10)
Location HUPSE VAL Varchar(20)
R4 RSP BRI R

Table 4 Type dimension table of overrun analysis subject

FBAAR F B el
Typebh Pt e Int
Type eI Varchar(10)
WarnGate T TR real
AlarmGate AR real
MaxR R K real
MinR R/ ME real
Units LD Varchar(10)

F 5 BRI SRR R

Table 5 Reason dimension table of overrun analysis subject

FEAK FEAR iG]
Reasonbh e e Int
Reason SRR 2R Varchar(20)
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Table 6 Operation dimension table of overrun analysis subject

FEATR FEAk Bueny
Operationbh (A Int
Operation BAEZIR Varchar(20)

RT OB EETAEA AR

Table 7 Personnel dimension table of overrun analysis subject

FRAATR FBR iG]
Peoplebh UNGE 2 Int
Name 4 Varchar(10)
Department #BI Varchar(10)
Title FR Varchar(20)
Capacity TAERES Varchar(50)
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Fig. 8 ETL realization flow of coal mine safety

monitoring data warehouse
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