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Deployment method of dockers in cluster for dynamic workload
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Abstract: Aiming at the problem of frequent migration of containers triggered by dynamic changes of cluster workload ,
a container deployment method based on resource reservation was proposed. Firstly, a dynamic change description
mechanism of single-container resource demand based on Markov chain model was designed to describe the resource demand
situation of single container. Secondly, the dynamic change of multi-container resource was analyzed based on the single-
container Markov chain model to describe the container resource demand state. Thirdly, a container deployment and
resource reservation algorithm for dynamic workload was proposed based on the multi-container Markov chain. Finally, the
performance of the proposed algorithm was optimized based on the analysis of container resource demand characteristics. The
simulation experimental environment was constructed based on the domestic software and hardware environment, and the
simulation results show that in terms of resource conflict rate, the performance of the proposed method has the performance
close to the optimal peak allocation strategy named Resource with Peak (RP), but its number of required hosts and container
dynamic migration number are significantly less; in terms of resource utilization rate, the proposed method has the number of
hosts used slightly more than the optimal valley allocation strategy named Resource with Valley (RV), but has less dynamic
migration number and lower resource conflict rate; compared with the peak and valley allocation strategy named Resource
with Valley and Peak (RVP), the proposed method has better comprehensive performance.
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Fig. 1 Resource demand of

dockers varying with time
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Fig. 2 Schematic diagram of docker deployment
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Tab. 2 Resource demand stationary distribution of

dockers with three states
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Tab. 3 Resource demand stationary distribution of

dockers with two states
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Tab. 4 Distribution of docker resource demand
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Tab. 5 Relationship between PM and R

R PM
RV RP RVP MULTI
3 63 68 63 63
4 63 83 64 67
5 66 102 71 80
6 79 124 83 99
7 91 145 97 117
R6 MIGHERHMIXF
Tab. 6 Relationship between MIG and R
R MIG
RV RP RVP MULTI

3 0 0 1 3
4 8 0 13 5
5 61 0 29 7
6 130 0 42 7
7 194 0 44 6
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Fig. 4 Relationship between CVR and R
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Tab. 7 Relationship between PM and P

P PM
RV RP RVP MULTI
0.2 64 79 64 72
0.4 64 82 64 74
0.6 64 88 65 76
0.8 65 94 68 78
1.0 66 102 71 80
®8 MICHEPHIXF
Tab. 8 Relationship between MIG and P
P MIG
RV RP RVP MULTI
0.2 44 0 66 6
0.4 47 0 57 7
0.6 49 0 47 7
0.8 50 0 35 7
1.0 61 0 29 7
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Tab. 9 Distribution of Resource Demand with fixed P

Rl RZ R}
2.3 3~12 12~21
2-5 5~10 10~15
2~7 7-8 8~9

SEH 4 BYAERUNE 6 P/, 8 I R 5 25 i 0 A A
HO AR R O AR I A RO O, 0B i A o 2
AR R R ST BT B AR R AE K

ZE LTI, SCH 1R BT A AR BT IR AR SR 23 A1 A ST B T

B AR, 25 2 3 PR Oy Y T AR TR R 2
A3 B 77 22 FFWRTE T E RS A 2R AR, T — 7 T 6k
T0) (1) ((12) G5 Ry AT FEvE . I i 2R TR 7 A
TR SR 1) B KL A TE T RE RS R 8 S RS U RN i 5 R 4
R E— /NI L
®10 PMSRHIZFR
Tab. 10 Relationship between PM and R
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RV RP RVP MULTI
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Tab. 11 Relationship between MIG and R
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5 61 0 29 7
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