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Abstract

There are many computing nodes in the edge service system, and the resources of the computing
nodes are changing, and these resources are divided into static resources and dynamic resources.
In order to better utilize the performance of the edge service cluster system, make full use of the
resources of each node, and improve the reliability and stability of the system, it is necessary to
build a monitoring and early warning system for cluster system resources. At present, many cluster
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monitoring systems are very distinctive, but the new monitoring underlying tools provide great
convenience. This paper uses the existing advantages of Prometheus, Grafana and Cloud Alert to
extract the respective advantages of the three functions. At the same time, using the integrated
middleware designed in this paper as a regulator, an integrated middleware monitoring and early
warning system is constructed, through which the monitoring and early warning system supports
the realization of resource monitoring of the edge service system. The experimental results show
that the monitoring and early warning system can accurately detect and timely alarm the abnor-
mality of the system, which ensures the security of the service system and makes it run stably.
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Figure 1. System overall function design
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Hh B R R 1K) HTTP 42 R 3 i E AU RE IR PR PR A B SRR I d 48 hn s IR 4abn M BaE f2 it i
Prometheus [T 7 24 FEAR B TSDB (Time-series Database)5¢ i, 2 @ A7 B 42 50040 -3 JE s 1] 7 71)
H) 7 RAFAEAE ARG P A1k RAYEHE 2/ SQL 2B48L, Prometheus tH /N & T ¥4 A& 115 5 PQL
(Prometheus Query Language), A2ttt (6] 741 845 + 5 &, REULBBIZHIEEI[16].
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Figure 2. Data flow interface diagram
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7. End if
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Table 1. Hardware monitoring object
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Continued
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8. End if
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Figure 3. Schematic diagram of MWP protocol
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MWP Y PLFLIC 40 M (M_node, M_source, M_content, M_status, M_value)#& 7~ ] DATA FBi%
O NN T EAL SRR . . M_node 3% IP Hiubik; M_source fRFRTEIHIIA, 3R BT I5FN A A B2 U5 5
M _content fRE N, WRFEBITIRE. IRSMWHE . CPU FIHFEESE; M status fRFIRES, 7 1EH
REE T AWML RS IEE . MBSV FIRZCARES: M_value K ISR EAARME . BT s
TRPMRIE LR KRG S AME, AR RFrFEAE S e, /e BB e R EAE R
S L

TR, 1% R BRI S5 A8 TR BT R, W4k 2 FoR. B P T ARTE IX L HAE A
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Table 2. Summary table of cluster server resources

*2. REMRSHERRDEE
CPUMEM  WAEME  SXMAE  B#SER EHSA %0 b At vE

LA (%) (%) (%0) (MBs) (MBs) (Mbps) (Mbps)
node01 54.80 52.92 58.25 0 1.22 78.14 170.60
node02 57.72 66.12 17.30 0 6.96 102.18 175.86
node03 28.33 51.03 22.85 0 10.50 34.94 34.00
node04 2.52 37.77 56.20 0 0.09 628.36 355.15
node05 71.84 70.95 80.98 9.76 18.16 208.02 166.70
node06 71.11 44.23 81.09 6.20 16.80 172.99 98.14
node07 69.73 43.92 80.81 5.66 15.45 151.79 99.43
node08 32.78 28.79 16.05 0 19.27 113.47 124.91
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Figure 4. Integration between visualization and warning
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Figure 5. Flow chat of Grafana integrated with Cloud Alert
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Table 3. Server configuration information

=3 REFMERER
i & [=RERSS
Intel Core 17-4790CPU@3.60GHz/

CPU Intel Xeon CPU E3-1230 V2@3.30GHZ 8 1%
RS Centos7.0
WAZ R A Liniux version 3.10.0-862.14.4.e17.x86_64
Wt 16GB/24GB/32GB, DDR4
GPU NVIDIA Geforce GTX 1080/

NVIDIA Geforce RTX 2070 SUPER

FEMR T, BERFIRSS RSG5 AU (AR BOEAE AR B T s FI3E, AN R, SRR Al i
B R G — BAENA Hn IS RIS RA N RE S TSRS EE, NEHRS 2RAM <k
G E AT EEMESR AR LR

A ELRYE AR RIAT AL R G5, IS5 IMA ) Nagios [23]F1 Zabbix [248EHE 535 R G00
Ho. XAMEREIRIE RALd TRARDUE, BREGERMTGEN RGBTSR, B2 Maimm LIEwE R
ITHER IR RSG, B SMAL 2. 28, T EWAE S ERRER%, HIX
SR RAMERET RE S &%, MNASCRESLPRITH R H MR KRG IR AT

1) BRI Mo 22 4R IR U ) Al 55 2 B IR IR 55 e R B B B 2

2) W R[] s S8R R] 4R 2R 0 R 5% 2R A B AR e BN G R D AU ) 5 2 3 R P e (] ] «

3) REGHRTHFE: AL RGN I BHRE SR I KA TIR(NAFE . CPU 45). IRIUE el o B, 4t
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Figure 6. Monitoring rate comparison
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Figure 7. Response time comparison
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Table 4. Resource consumption comparison table

4. FIRHFRBRIER

CPU “FHFI % (%) AT HRI A (%)
M55 k2% 55 1B JIe 55 2k 2% Je 55 IEH
Zabbix 20.8% 19.9% 15.2% 14.9%
Nagios 21.1% 19.1% 15.6% 15.1%
ALRG 17.2% 18.1% 13.2% 13.0%

AL P BB, AR SCBET B B P 1) 4 B 42 T 2 00 e AL 00 R B I 41 8 30 G IR 55 SR R 4 H LAY
S, RN TE— B LR RGERIHAE, DREE 7RSS R e, MEHAREEIT.
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