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Research and improvement of resource scheduling strategy based on Kubernetes
YU Zechuan, ZHANG Na, BAO Ziqun, SU Hongbin

(School of Information Science and Technology, Zhejiang Sci—Tech University, Hangzhou 310018, China)

[ Abstract] Aiming at the problem that the Kubernetes scheduling strategy cannot consider the global characteristics of the multi—
task scheduling process when scheduling multiple Pods, resulting in the inability to ensure the overall load balance of the cluster, this
paper designs an optimized static resource scheduling strategy Ku-PSO. It incorporates the particle swarm algorithm ( PSO) to
improve cluster load balancing efficiency. First, by establishing a multi—Pod scheduling model, the cluster load balance degree is
used as the adaptation function, and constraints are set to ensure the normal operation of the cluster. Then, by improving the inertia
factor, individual learning factor and social learning factor of the particle swarm algorithm with the weight optimization, the particle
swarm has excellent global search ability the in the early optimization process. In later optimization process, the local optimization
ability is improved, and it can converge quickly. When applied to cluster resource scheduling, it can quickly find the optimal
allocation scheme of resources. Experiments show that the use of the Ku-PSO algorithm for Kubernetes resource scheduling
significantly improves the cluster balance of the default scheduling strategy, and can effectively reduce the deployment time
compared with the PSO algorithm and achieve better balanced scheduling.
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Tab. 1 Configuration of cluster nodes

Node 2 Fx BAERSE CPU /%% MAE/GB 25345 55/ Mbps Tk 4% 10/ Mbps
Master Cent0S7 2 2 100 100
Nodel Cent0S7 2 4 50 100
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Node3 Cent0S7 2 2 100 100

TR Pod liik : A YR e IO 137 5 B ol
P28 IR 55 web 1T, 200 FHASE ] SpringBoot JF
K AEZ SRR, WA 100 2 1 KB Rt
B IFEPRIR AT M T 4 R AT R PR AR
SEIUT  AFRRHE A SR A R 2l (0] 45 i 3
web W T4 4 Docker 8514 , 1% Pod & PRI test—
forpso,,

AR G yaml SCUFSEAT SO, 15
TEFAAT BLAR A PERLI, 454> yam] SCIF P& LAY Pod
i/ CPU | NAF W8 BRI R & L3R 2,

*®2 Pod RRERE

Tab. 2 Resource requests for Pods

PRI HY R i
CPU(#%%0) 0.2
PIf7/MB 100~200
[ 4%/ Mbps 5
Tl 4%/ Mbps 24

test—forpso HPEE R R 5 4, KUK IE 2 50 1,
BV BEAE SR TR B[RS BB 588 Y Pod , 185
ISR B ]

S BRI R BE 51, PSO R Ku=PSO 7>
BIHEATICE , X as AT A

3.2 XWERS
WIS 7 W SE T test—forpso AN [a] 0 E A £k
F R RE . S5 RAE 1 Ps ,

TaR i

5 10

15 20 25 30 35 40 45 50
Pod B2 B

1 G HEEXLL

Fig. 1 Comparison of changes in load evaluation
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