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Automatic monitoring of IT equipment system operation status
based on random forest algorithm
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Abstract: Addressing the issue of low accuracy in monitoring results due to the influence of external noise on the operation of IT equipment
systems, a method for automatic monitoring of IT equipment system operation status based on the random forest algorithm is proposed. By
analyzing the external noise variance of IT equipment system operation signals, corresponding probability density functions are constructed.
Combined with wavelet transform processing, the external noise in the operation signals is removed. Fourier transform processing is then
utilized to analyze the amplitude spectrum of the denoised signals. The decision tree structure of the random forest algorithm is built, and
through the algorithm's self-learning process, automatic monitoring results of the operational status are obtained. Test results indicate that
the PR curve of the proposed method is closer to the upper right corner of the graph, proving that this method can improve the accuracy of
monitoring results and possess a higher level of application performance, making it more valuable for practical applications.
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Fig. 1 Decision tree structure of random forest algorithm
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Fig.2 Schematic diagram of random forest algorithm
2 WM AT

2.1 ITERESK

DA i DX P4 B0 R BT AR R O TT 345 32 58 W ARFC T
JBIT 545 RGEAs AT ARAS W A 52 el s 86 o i 50l
O IT B4 R G005 20 £ EEAY &, oG S n sh g f
K3 s

IZRREA SR

s g &

Bl Ktk

SNBRLE Q B o0 2 1A% M 45 NG &
SeHL IR i, N e Y

WAMRSG a1 WARGS2 WSS ARG A4

B3 ITiRFRGEHING

Fig. 3 IT equipment system topology structure
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Tab.1 Network switch equipment parameters
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Tab.2 Parameters of layer 3 core switch equipment
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Tab.3 Parameters of link load balancing equipment
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Fig.4 Regression training of random forest algorithm
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Tab.4 Parameter settings for random forest algorithm

ZHI S E
PR E 180
TR fe KR B 50
PN R B R INFEAR R 2
A S SRV AR B 15
I KAFAESL log, 50
Kb L R
FEATab 3 5
REAILFPTF(E 2
A 0.05
fe R A 500
0.075
0.050
0.025
=
m 0
g
-0.025 -
-0.050 -
-0.100 L

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
5[] /s

ES5 ETESHEER
Fig.5 Signal processing results during operation
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Fig. 6 Frequency spectrum of operating signal amplitude
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Fig.7 Comparison of monitoring results using
different methods
g BRTIR AR SO AR IT B s 22 5 00 52 B v,
RS AS S v B S A RS M 45 R, B T
B A RE K SF , BN (5

%&bk

ASSCH ) 1T 3 5 R GEAE L BRIV B 755K, f i 1
FETREHLAR AR L 1Y 1T B R GLas AR A 3 i 5
ko AT AR S BN I B VF 2 07 R B T
(O VERE , S v B i, (AR AP e — SR 2 Ak I
HH A AR TZ07 W AR AL B 255 I n] B h T 4R Y
B, B S BO T A 2R BN A R SR Y R BT, AT

W

HOBVERENAS . R, 755 Z2 M TF 58 TAE 3B/ B X 1T
W RGBT 5 P B AT IR AN, B A1
YRR S RE S BRI A, DLORIE D T X s AT R
R A IT , AT 8 — 200 i v DR 285 M 00 ) o B

%% Xk

[1]ZHONG S, ALI R. Joint self-attention mechanism and residual network
for automated monitoring of intelligent sensor in consumer electronics
[J]. IEEE Transactions on Consumer Electronics,2024,7(1) :1302-1309.

(2] %80k, B4%iE. HT IEC61850 By At A8 i b iR 45 18 T RS HR 52
WD Tk [J]. TR 53, 2024, 41(5) :96-100, 137.

[3THARH, mtE, XIRSE, & JE T 9IRSl A% s 1 v ) sk
ST EAT AT LT ] SR AS, 2024, 60(4) :83-91.

[4]FE# PUMBS B A S RGOt (7], AR
5N, 2024, 43(4) :134-137,168.

[STAME, 22008, #/NaL. JETHRTFRAES K - WEEF K &iE
FPRETMAFE[T]. AR SHPUR, 2024(3) :193-199.

[6]5KZEAN, XM, 2%, B2k BOR T 2 i & s T IR A2 g ik
I BN E, 2023, 40(12) :123-127, 144.

[7T0aEPY, W25, X0, 55, JE T Hankel S5 K 4544 19 GIS %
FIB PR Ty 1 [T ] M SR Eh 4, 2022, 42(5): 159-
164, 233.

[81FT, FHIEEE, XA, R REREPLRE R N 2% B AR B0 85 (4
SIVEHLHI Y o EBUERR A B TTIRSTEAG [ T]. W TR, 2022,
37(15) :3794-3804.

(91, s, FET RHUR o B i el 15 &R 48 S e A kA )
[J]. o2k, 2023, 44(12) :167-172.

[10J4W0F, 25, 4. GIS TFITI & SUBHLA SRR G5 1 TR A
REZWIIE[V]. miHHLAR, 2023, 59(12) :36-47.

[ 1] AL, BRE], £44, 4. HT Mask R-CNN a1 ) st s 44
PO PRSI [T]. H Tt T AR, 2024,32(5) : 100-103,108.

[12] 0, AN, BT REGEZ 5 09 B ANE (5 R GO A RS 7
[J]. ARRl2ARA, 2023, 45(5) :136-139.

(13002, 258, JE oo #0028 11 Al s AL B 1 i W ik
[J]. BT¥H TR, 2023, 31(10) : 167-171.

[14]5846Y. FETRENUARMIT L 315 A 3 BRI & s A7 8 3 ) oy
ELI]. AEe SRR, 2023(1) : 178-183.

[15]Z8M 5, BRElT, AR, 5. Bl ) R B AOIRZS I 5l o
BWHEEGES  RBERR SRR[T]. BT RG A Sk, 2024, 48(6)
83-95.

(#5582 11)

(311, k5. BABE ) SO, Bilk I F AR B FT ke[ 1], Ui
ZY5IRR,2022(12) :5-10.

R =G o ST 3 e I 1 o I et S SRR R L 3
FRE SR A [ T]. B TR ,2024,42(2) :144-151.

[S1KZ2E , i, T30, 45, SRR bealk & 0TS S HE et [ 1] it
PEF AR 2023, 29(10) : 1-16.

Lo ]k, B A, ol i, 3 T HAZ 0 10 & v ) 0 S0 BRIk A 3 W
R[], kAR 50 ,2024,43(3) :57-61.

(710674 RS oR , ZE 4 4. A SRR SHR S h = S LB B o Bl
WFFELT]. A5 R4 T,2023,52(6) :23-29,38.

[8TRT 2L, JFINI KBTS , 5. KABEIN 36 BUAS R B BE SO5 46 J7 32k 14 X6F
FeAFSE[T]. BRACAL T, 2023 ,43(9) :227-230.

(9] BR7KHR. SO, > 4-HT 7 e SO5 Mk i B FIWFSE[ T]. REVR 5 FREE,
2023, (4) :125-127.

[10]Z=FbE. FET I8 — A WO RIBOE ISR 19 SO, M 1 2
Btk [T]. B H#EOE,2023,43(12) :133-138.

[ 113 SEbR. BT o 2D AMEOE I IBOL G 9 CH, v BER AT [ T].
Fa8F,2022,45 (4) :1004-1008.

[12]Z4R, et , ¥ PRI, 45 JET° 8. 309 wm QCL AR AL W Be T B
SR I IERTFELT ], ek 8 AR ,2024,32(4) :467-477.

[13] 8, iR, ATBR, 45, JET TDLAS AR S M 3 I ek 1 8 3 16 1F
k1] Ot 5441 ,2024,54(2) :208-213.

[14]40IlipE, 255, 327 4%, 45, 5T TDLAS [/ I A H 5 2347
(1. H RS AR ,2024,51(4) :35-39.

[15]LI JD,DING YJ,LI Z, et al. Simultaneous measurements of SO, and
SO; in the heterogeneous conversions of SO, using QCL absorption
spectroscopy [ J|. Applied Physics B,2022(128) :61.



