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Resource Optimization of Deployment Working Nodes in Container Orchestration Tools

XIE Zhao-Xian, ZHANG Wen-Jing, XU Ya, WANG Ruo-Bing, NI Bing-Xue
(School of Cyber Science and Engineering, Qufu Normal University, Qufu 273165, China)

Abstract: As cloud computing rapidly develops, container technology, represented by Docker, ha§ been gradually paid
attention to. At present, three common container orchestration tools are Kubernetes, Docker Swarm, and Rancher.
However, when the total capacity of all working nodes exceeds the limit, the existing container orchestration tools will
have problems such as long response time and large resource oceupation. Thérefore, the least space unused (LSD)
algorithm and least recently used and space unused (LRU-SD) algorithm are designed in this study and applied to three
kinds of orchestration tools. When the total capacity exceeds the upper limit, the non-working nodes are deleted and new
working nodes are added. In practice, the LSD algorithm deletes the working node with the least remaining space, while
the LRU-SD algorithm first considers (ieleting the longest unused node. When there are multiple qualified nodes, the
working node with the 1east"remaining space is deleted. In the experiment part, the impacts of different algorithms on
three container orchestration tools are analyzed and compared in terms of response time, CPU, and memory. The
experimental results show that the LSD algorithm, the LRU-SD algorithm, and the LRU algorithm can not only improve
the response time of the orchestration tools but also increase the utilization of resources. At the same time, the LRU-SD
algorithm is the most effective in improving CPU utilization.
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ANEom 1,

14. )

15.  else

16. hash.insert(node) /B4R A\ 1 TAE 15 i S REH5, s |
Hon 1

17. } L J g )

18. End list3 %

19. Function put(key, value) |
20. node= hash.get(kegl)
21.  if (key !=null){

25. else
26. return null;
27. End put

28. Function re(key)

29.  All.remainder //F| F 3 (2) SR H T 5 65 B2 F 70 452 2 8]
30.  Allleast /FI =R (3) ik 5D F 43 25 18] 1975 45 key;
31. return least

32. End re
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22. Node.value = value;
23.  return node; Kr, IF HIN RIS 28 FE R O(1), 45 % S LRU-SD Hi%
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803 3. LRU-SD $3k
i N\: LRU-SD(key, value, hash, list4, Max)
/R 7 key; BUIRE value; B8 ZH 45 map; F03E M bR 6 N\ 4

list4; fx K% & Max; node 77 s,
Hii: LRU-SD 45 F4 4k Tree

1. Procedure list4(key, value)

2.4

3. node=get(key, value);

4. /HF get A, EHEIRIE T AT, B AALER R AR LGS Stk
5. if exist (node != null){ a3 "

6. hash.delete(node) /% node 57 5, 9 A AN 1

7. hash.insert(node) /i A\ node 17 13 AT, 15 300 1

8. telse {

9. node = Node.create(key, value) /5E SL—-#1 I Node;

10 Allsum /R (1) TR L ETEER T8 num;

11. if (num>Max){

12. if (nodes.num>1){// 2 i e A AL H 1T G 24

13. nodeF=re(hash);//#% 24§l & A A8 FH AT 20 3 4 25 1)
I R

14. node.delete(nodeF) //HIFk keyF 55, —1;

15. node.insert(ndoe) //7E MR AL B _E 3 NBT A, +15)

16 else{// A — AN EARME T A, EHMERZAT A

17. hash.delete /B k& TAET &, —1;

18. hash.insert(node) /4 A\ F7 I TAETT s 2R, +1;) )

19. else

20. hash.insert(node) //H 4 N BT I TAE 1 SO REHE, 1 A
o 1;

21}

22. End list4

23. Function put(key, value)
24. node = hash.get(key)
25.  if (key !=null){

26. Node.value = value;

27. return node;

28. } "
29. else $ \
30. return null; " ="
31. End put -

32. Function re(key) ©.

33, VAlLremainder /38 (2) 3Kt 45 A0 L8] 4252 )
34.. Allleast /R (3) ik b TR AT A key;
35.  return key;

36. End re
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