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Research on Link Backup Method Based on Generalized Network Temperature

FU Luqi, WANG Changda
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Abstract: Link failure is a network failure problem caused by factors such as hardware and software failures, which makes the nodes unable
to communicate with each other and affects the network service quality. To achieve rapid recovery of fault links, avoid link congestion, and bal-
ance network loads, this paper proposes a link backup method based on Generalized Network Temperature (GNT) , termed LBM-GNT (Link
backup method based on generalized network temperature ). The method comprises three main steps. Firstly, it calculates node importance us-
ing GNT and betweenness centrality, and categorizes nodes based on their importance. Secondly, it classifies links based on the categorized
node types. Lastly, it constructs backup paths using a multi—objective optimization model and a Backup Path Selection (BPS) algorithm. Ex-
perimental results demonstrate that the LBM—=GNT method reduces the mean bandwidth utilization by 2.58% and 2.67% compared to the
known IML and FLR methods, respectively. Additionally, the sum of link backup path lengths of the LBM=GNT method is lower, which is bet-
ter than that of the IML and FLR methods.
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1. functuon Backup_path_selection

2. For link in LinkTypeSet

3 IF link = idel
4 Backup = Reactive (link)
5. ELIF link = normal
6. Gremove (Link_left, Link_right)
7 Backup = KSP (G, Link_left, Link_right)
8 IF 1<= Backup.len <=k
9

Backup.constraint

10. IF Backup.len<l

11. Linkleft = BCnode (Linklefi ,G)

12. Backup = KSP (G, Link_left, Link_right)
13. Backup.sort

14. I¥ Backup.len<1

15. Linkleft = BCnode (Linklefi , G )

16. Backup = KSP (G, Link_lefi, Link_right)
17. Backup.constraint

18. Backup.sort

19. Linkbackup = Backup[O: 1]

20. Link type l[i]=1

21.  ELIF link = overload

22. Gremove (Link_left, Link_right )

23. Backup = KSP (G, Link_left, Link_right)
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24. IF 2<= Backup.len <=k

25. Backup.constraint

26. IF Backup.len<2

27. Linkleft = BCnode (Linkleft ,G)
28. Backup = KSP (G, Link_left, Link_righ,t)
29. Backup.sort

30. IF Backup.len<2

31. Linkleft = BCnode (Linkleft ,G)

32. Backup = KSP (G, Link_left, Link_right )
33. Backup.constraint

34, Backup.sort

35. Linkbackup = Backup [0:2]

36. RETURN Linkbackup

37. END function
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