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Abstract

In this paper, we present a methodology for fast segment restoration under multiple simultaneous link failures in
mesh-type MPLS networks. The salient feature of the methodology is that both resilience and QoS constraint conditions
have been taken into account for fast segment restoration. For fast restoration, a sufficient condition for testing the
existence of backup segments with guaranteed-resilience has been derived for a mesh-type MPLS network. The
algorithms for constructing backup segments which can meet both resilience and QoS constraint conditions are then
presented with illustrating examples. Finally, simulation has been done to show the efficiency of the proposed segment

restoration algorithms.
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Algorithm: Count_(MPLS Configuration, Segment S, k—protection);
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Begin
For each Ri in R Do {
Step (1) Get the associated link configuration from S to R; ;
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Step (2) Count the minimal number of link failures, ¢;(S)
ie, using Equation (1);
Step (3) Sum up all the counted numbers in Step (2) so

m

that C(S) = 3, C,(S)

v=1
Until (All the elements in R are covered)}
Return ((S);
End
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Algorithm:  QoS_Guaranteed_Backup_Segment_  Construct
(MPLS Configuration, QoS constraint conditions)
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= A AIHEE AAeitts/
Begin
Step (1) Sort the set of disjoint failed segments {S,, Su1,
-+, 81} in the decreasing size with IS > IS4l for
i = 0, 1, ., n blocking probability = 0;
path_resilience = 0;
Step (2) For i = n To 1 Do {k=ISil;
/x QSE BAAstE UlAl NIMESES 84 #/

MPLSZOIM QoS E& MIHE =5 S
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Step (2-1) While (
resilience & TZAE
7} EA St/
Step (2-2) If there exists a backup segment with
minimum bandwidth of the segment > BW)
Step (2-3) Then { Insert the backup segment for the
segment into the set of QoS-guaranteed
backup segments;
Go to Step (3);
Step (2-4) Else ki=ki-1; /#resilience. 7% delv|E k
S ERIck/
If k=0Exit (“Bandwidth-guaranteed backup segment is
not available”);}
Step (3) path_Resilience = path_Resilience + k;
/* Path Resilience A4t #/}
If path_Resilience is greater than k
Then Exit (“Resilience-guaranteed backup segment is
not available”); }
Step (5) Return (QoS-guaranteed backup segments);
End
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Algorithm Hybrid_Path_Management (MPLS network
configuration, Total Number of Link Failures, Resilience and
QoS 87x1s);
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