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Elastic Container Resource Management Framework for Online Payment
REN Ming, CHEN Chen, SHI Yue-Yue, LU Yi-Ding |
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Abstract: With the large-scale application of online payment business, system operations staff need more convenient server
resources management mechanism to meet the demand for system scaling. In this paper proposs a lightweight and elastic
resource management framework based on the technology of container. It also proposes the application service performance
diagnosis method and the cluster dynamic adjustment method. Experimental results show that this approach is effective

under typical data processing applications for online payment.
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Algorithm expand_cluster(C;): check if the cluster should be
expand and add a service to it if needed.
Input: the cluster to expand
1. /*check if the cluster is in bottleneck state™/
2. if check_bottleneck(C;) = true
3. /*construct a service using the application, config and
resource vector need */
4. construct a service SR: application + service config +
resource vector
5. /*calculate KS'; and fill the state sections™/
for each S;in Slaves do

&

7. calculate KS’; using SR resource vector and S;

20 %i2-%54 Special Issue

resource usage vector
if  ssize(S)==0

9. add S;to candidate_set,

10. elseif 50<KS;<90

11. add S;to candidate_set,

12. elseif 30<KS:<50

13. add S;to candidate_set;

14. elseif KS:<30

15. add S; to candidate_set,

16. end if

17. end for

18. /*find the server from normaé set{’*/

19. if candidate_set; not empty

20. S = ssize(S) is the smallest in candidate_set,

21. end fvf

22\ /*indthe sub-idle set */

2‘3 if candidate set; not empty

24. S = ssize(S) is the largest candidate_set;

25. end if

26. /*find the server from idle set™/

27. if candidate set,not empty

28. S = ssize(S) is the largest candidate_set,

29. end if

30. /*return the server has not service yet*/

31. if candidate set; not empty

32. S=anyS € candidate set,

33. end if

34. if S#null

35. /*do the deploy action™/

36. deploy service SR to server S

37. /*reset the load balance refiirect list and let the
new service to take load*/ \ ‘ \ :

38. reset theload balance redireét list

39, end if -

40. endif!
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Algorithm select_cluster_service(C;): select a service from the idle
cluster to shutdown

Input: the cluster name to expand

Output: the service to shutdown

1. /*divide the sections by serverstate*/
2 for each C;in Cluster C; do

3 m = server(Cy) '

4. if KS, 1= 120

5. add S, to candidate_set,
6 else if XS, <30

7 add S,, to candidate_set,
8 else if KS,, <50

9 add S,, to candidate_set;
10. else

11. add S,, to candidate_set,
12. end if

13.  end for

14.  /*find from bottleneck set*/
15. if candidate_set; not empty

16. return the service SR: server(SR)=S, , S, €

candidate_set,, and KS,, is the largest
17.  endif
18.  /*find from the idle set*/
19. if candidate set,not empty

20. return the service SR: server(SR)=S, , S, €
candidate_set,, and ssize(S,,) is the smallest
21. endif

22.  /*find the server sub-idle set*/
23. if candidate set;not empty

24, return the service SR: server(SR)=S, , S, €
candidate_sets, and ssize(S,,) is the smallest
25. endif

26.  /*find the service from norm-set*/,

27. if candidate set,not empty

28. find'S, : KS,, is the largest

29. ifKS>100

30. return the service SR: server(SR)=S; , S, €
candidate_sety

31. else

32. return the service SR: server(SR)=S, , S, €
candidate_set,, and ssize(S,,) is the largest

33. end if

34, endif
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