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Elastic Scaling Strategy Based on Kubernetes Application

CHEN Yan, HUANG Jia-Xin
(School of Computer Science, Southwest Petroleum University, Chendu 610500, China)

Abstract: Autoscaling is a key feature of cloud computing. It can expand computing resources in time according to
application workload and achieve load balancing under high concurrent requests. Container-based micro-services should
also have the function of autoscaling so as to have stably performance under ciifferent workloads. The elastic scaling
algorithm of Kubernetes, a widely used container layout tool, has unsatifactory ﬂexibility. Pod will expand frequently to
deal with sudden traffic, and the scaling degree can not meet the cilirent load requirements, which will make a system
instability. To solve this problem, an automatic scaling meghanism is proposed, which combines the response expansion
with the elastic scaling tolerance, and ensures the reliability of the system. Our method greatly improves the flexibility of
the system, and is also competent when facing high application load. Experiments results show that when the system meet
with heavy traffic and high eoncurrent requests, the failure request rate can decrease by 97.83% after carrying out the
proposed method. So our method can ensure the stability of the system and realizes the load balancing of the application
well.
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B & U SBR[ EFT AR, AR 48 i R IEAE AR 77, T BLIE 5 B INAR e 22 4, S TSP IX AN W 3
BRI 2%, MESCRFEZ M . HaRMTHHE e KEFR, AR SR s Ee Mgt =

O e H: BEARPIAEGHEFEEETE (61503312)
Foundation item: Young Scientists Fund of National Natural Science Foundation of China (61503312)
AR 8] : 2019-03-14; BN 8): 2019-04-04, 2019-04-18; SR H]: 2019-04-23; csa TELK HiAR S 18]: 2019-10-15

Software TechniquesAlgorithm FPF47 R %% 213

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/7106.html
http://www.c-s-a.org.cn/1003-3254/7106.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.007106
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20194F 5528 % %5 103

THERLR — Pl (0 25 T B B v 55 077 AN B Y5 R A -
&, MR DT ESR U, “ TR Rl W 455 e KR
I EAEAE 2 6 IS A 2 R SR T R LR AT A7 1
L TG, B Ab B 45 A P i — Rt s

REME & TSRS A, A% Gt R AL R S AR A
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MR R 48, Bi% Docker™ i IR, 2 8 B IEAE N
FIAL AR N I E PP B %5, Docker #2& HL4% @ AR
BAE R G LR EIME, B BRE A ERE RS, S
2. fFH Docker LS H REHIHL (VM) #6832 M H 5
MR, RGHITTAH D, Bels B A ROt SR IR 7
i %40, H AT, Docker 25 8% CL7E = 25 ik 42 Ky vh 13
)z #E, U0 Amazon Ec2 Container Service,
Google Container Engine, Rackspace, Docker Data
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£ X+ Kubernetes 5#VEY & (11 FE 5 1%, Casali-
cchio 2%t CPU # £ AL ) TAE 713K, #2 it KHPA-A
Sk, IR P 0t B R bR R A R DL, A6 I 44
X FE AR R A 25 4 AR 4 FO 28 Pod MEE, #
AR AR AR FEAE W E BIE LR . Al-Dhuraibi % 7E
Docker JZ i ELASTICDOCKER 5%, Z5H k2
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T HE 1S EI B ASE; cR (current Replicas) N2 A( 1
RIAS SR, BRI A I 2 1 B A 5 & M (current
Metric value) 44§ % B U8 b5 FI1E, tan CPU
FIFHZ, WAAE 5 ; dM (desired Metric value) A
SE1 Pod HIAS IR AR IOE; ceil R NEUK T 8%+ 3t
Bl — SRR

HPA 1 Pod 7K~ 55 248 i S 3 i ik 7 HH4C 1
2 if) Pod FRES CBRINES IS (]2 30 ) @ =X (1) T
S AEREAS R I 1], 45 ) 25 8 B AR AR AR B HPA &
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Inputs:

TMetric: HER FIAT A8 b (135048 FH 2
AvgMetric: KrlFabs i) T {5 F %
ActPod: [ETEIZAT I Pod B4,
DisredPods: #%2 Pod %
Tolerance: BB AL,

UpSetup: B K

T 58 BARC I I [R].

run Application(s)
init ActPod = 1
while true do
if [AvgMetric > (T,,e1ic + Tolerance)] {
if (ActPod = = 1){
DesiredPod = ActPod + UpSetup
ActPod = DesiredPod

}

}

else{ -
DesiredPod=Ceil[ ActPod*(AvgMetric/ Tmt‘ztriz)vL UpSetup)
ActPod = DesiredPod § !

) g B

wait(T)

end while
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i
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Inputs:

TMetric: H1EE RN FRBRIFF 348 F 5
AvgMetric: T $RFR P15 £ H] 5
ActPod: TETEIZAT Y] Pod B4 -
DisredPods: H1H8 ,,Poa_ 3

Tolerance: 1% E’;ﬁ?}@f

Down}igtup: e iR N

T € SHEC I ()

run Application(s)

init ActPod = 1

while true do

if [AvgMetric < (Tmetric-Tolerance)] {
if (ActPod = = 2){
ActPod =2
}
}

else{
DesiredPod = ActPod -DownSetup)
ActPod = DesiredPod

}

wait(T) T\
end while L

EFfmqsz‘zﬁa@aﬁl‘m 615G 5 min P, {25 REG0H
B, K BB I A T .

3 SERAE R 550
3.1 SLEIEE

ESLE N T IR P KA B RE, LR B R
H 2 Z 1A ) Kubernetes SLEG RO LL, —&
Kubernetes S50 PR35 48 A 5T A= 3 A 48 50925, o bE sz
5K P K48 2 2 5% Kubernetes SEIG A B4 /& 1
/™ master 7 A1 2 > node i £, Kubernetes it 1.11.3,
docker WAN 17.03.3-ce. 7ESE 56 i F 1 F1 52 T & 4n
R 1R

* 1 EIRIAENE

RHIE 0S  CPU(s) CPU (MHz) W (MB) & (Mbps)
Master 15 5 CentOS 7.2 4 2600x4 8192 1000
Node i 5 CentOS7.2 4 26004 8192 1000
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A~ deployment FFEEEEAT I A8 3K, AL H FAE R i
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XN 30 s, EARATT LUK A WAL IR] B 48 78 Dy B A RIS (],
R K LV B 30 s AT RLYS /D38 A5 It 5 A B0 & 1
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FiJ A (min) _
K2 Pod HaKaE LA
A

L R AESERERINR

ﬁ?iw%{ﬂﬂﬁﬁﬁéi RWGE Ak R EREE RS AsT A

KA W () RE(D) () I 8] (ms)  FEI ] (ms)
125 85234 60 585936 21.32 0.174
250 53552 108 93395 26.58 0.106
500 41368 162 12091.82 4116 0.082
1000 378.66 342 131894 75.90 0.076

A TAE A E R IR 1 AMEK, Pod IR 2R
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—— NE R
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AL EFPEY 1 Pod HYVEREML T K, £
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