£47%5 F 18 it ' N I E 20214F 1 1
Vol.47  No.l Computer Engineering January 2021
HAEMREIENA- XEH S : 1000-3428(2021)01-0312-09 THRARERD A HE S %S TP391

E T Kubernetes = F S RIEEMBEB A RIZITS LM

EMR HEL ORERN EEMW W
(1.FE T RE(LRERAR) IWAE TR PO (FEZEEITEFE R 0) IR A AL L E S 908 %, BF R 2500003
2. [Al % K2 B R A TR bR, B 201804)

T OB B BORT 2k 5577 3K B FLAR 20 {4 42 AL 37 (9 7 R SRR, AR 3R SE AR 7 IR AR il T AR AR R oIk 5 T
SRS W AR A il A5 5 0T 0L ) R P B U 7R 4R B R AL T sl AR AR Ak T I [ B DR 2 R S R T A R £k B kAR b
BRI BE o M Pz n) 8, 33 F — P 36 F Kubernetes 2 - 5 B9 S (P 45 07 %8 o % 7 4838 18 4 % Prometheus Wi #5 R 48
K A& XARbR 5 R BN S48 bR , IF 45 G HPA VPA SE A, SE B AL 3% 378 SCHE bn FUAS [ 48 B 4 4 5 VA AR 45 & W i
S A Ty o i 3 4R K Grafana DU T 7S R4 S A A SIS I A A A (b 4 RS R AR DL R i 4 TS T e L LA
S B LN B A RS (AT R B I A B T . SEEGAE A A AN TR s 2 sk A 4
J7 58 FLAT WA 2 3G B AR FERLRE (0 1 L e A 3 v I AR SE R AY S T R D .

X 4§28 . =FH ;Kubernetes 3 A ; #YE i 45 ; Prometheus 3 4t ; HPA 4H {

FF i B 2 (R IR AR 55 )#5 £ 85 (0OSID):

R

33| AR Ao SR A, BN, 25 3L T Kubernetes z F- &5 (9 37E 47 % 590 BT 5 WL T /R,
2021,47(1):312-320.

#5| A3 : SHAN Pengrong, YANG Meihong, ZHAO Zhigang, et al.Design and implementation of elastic scaling
scheme based on Kubernetes cloud platform[]] .Computer Engineering,2021,47(1) :312-320.

Design and Implementation of Elastic Scaling Scheme . Based on
Kubernetes Cloud Platform

SHAN Pengrong', YANG Meihong',ZHAO Zhigang'sLI Zhipeng®, YANG Lina'
(1.Shandong Provincial Key Laboratory of Computer Networks, Shandong Computer Science Center(National Supercomputer
Center inJinan) , Qilu University of Technology(Shandong Academy of Sciences) ,Jinan 250000, China;
2.School of Electronic Information Engineering, Tongji University , Shanghai 201804, China)

[ Abstract] Container technology can provide independent application resources for multiple service requirements and
their dependent components. In the real production scenarios, the online loads of application resources are always in
change along with the continuously changing service requirements in the container, so the fixed resource capacity
planning fail to meet the changing requirements of online loads.In order to solve the problem, this paper designs an
elastic scaling scheme based on the Kubernetes' cloud platform. This scheme integrates the Prometheus monitoring
system to customize the indicators and collect service indicators, and combines Horizontal Pod Autoscaler (HPA) ,
Vertical Pod Autoscaler (VPA) and other components to realize the optimal elastic scaling method that is capable of
both customizing indicators and scaling in different dimensions.Furthermore, by integrating Grafana page display, alarm
and other components, this scheme realizes the real-time view of elastic scaling state changes and early warning function
for scaling, so as to observe the health state of the cluster in real time, making the cluster operations more friendly and
easy to maintain. Experimental results show that under different pressure measurement and tests, the elastic scaling
scheme is capable of increasing the cluster size along with the increase of loads, and can enhance the high availability of
the application cluster.
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Table 1 Analysis and comparison of each Pod CPU(cores,m) allocation values in Web-test cluster
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Table 2 Analysis and comparison of each Pod memory allocation values in Web-test cluster
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Table 3 Statistical results of Pod distribution and

node memory utilizationin in Web-test cluster

RiP Pod % it P AFIMi I 1%
Nodel 6 32672 74
Node2 5 74 341 77
Node3 5 65 683 68
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