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Research on dynamic recovery strategies for edge-coupled
interdependent networks

GAO Yanli, XIONG Zhihao, CHEN Shiming
(College of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: To cope with the extensive structural damage or even collapse of the networks caused by a minor fraction of
edge failures in edge-coupled interdependent networks, this paper proposes a cascading failure repair model for edge-
coupled interdependent networks based on mutual boundary edges, dynamically integrating the repair process with the
cascading failure process. And according to the features of edge-coupled network, a selective repair strategy based on
compound excessive degree (SRCED) and an improved SRCED (ISRCED) are introduced. Simulation studies on Erdos-
Rényi random network (ER-ER) and scale-free network (SF-SF) edge-coupled interdependent networks are conducted
under random failure and deliberate attacks. Comparative analysis with the randomly repair strategy (RR) and the select-
ive repair strategy based on edge betweenness (SREB) is performed to find the optimal repair strategy. The research re-
veals that the optimal repair strategy in different structured edge-coupled interdependent networks changes depending on
the initial edge retention ratio and the type of failure. Moreover, the repair strategy, capable of restoring the network to

its initial state at a higher initial attack ratio of edges, does not necessarily have the least number of iterations.
Keywords: edge-coupled interdependent networks; cascading failure; recovery model; optimizing strategy; random fail-

ure; deliberate attack; Erd6s-Rényi random network; scale-free network
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Table1 The R, value of the network under different re-

cover strategies under different recover ratios of

ER-ER interdependent networks under random

faults (Ap=0.003)
BB X EEZ X E SREB SRCED ISRCED RR
1=3%
0.596  0.598 0.488  0.472
Pr=[0.33,0.36]
2=5%
0.581  0.544 0377  0.359
Pr=[0.32,0.35]
2=20%
0.643  0.634 0386 0372

Pg=[0.29,0.32]

F2 BEVIHIET SF-SFEEKMEZEAREEELFTARE
EESRIETMEMRAE ( Ap=0.003 )

Table 2 The R, value of the network under different re-

cover strategies under different recover ratios of

SF-SF interdependent networks under random

faults (Ap=0.003)
BE W JkEE X SREB SRCED ISRCED RR
1=3%
0.754  0.673 0.199  0.354
Pgr=[0.34,0.40]
1=5%
0.754  0.661 0.202  0.351
Pr=[0.31,0.40]
1=20%
0.812  0.729 0.118  0.419

Px=[0.25,0.35]
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Fig. 6 When 4=3% under deliberate attack, the curves of the giant component size and the number of iteration steps in the
steady state of the interdependent networks under different recover strategies
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®3 BEWEHTERERBENEREEELSH TARE

EERIETMEMR A ( Ap=0.003 )

Table 3 The R, value of the network under different re-
cover strategies under different recover ratios of

ER-ER interdependent networks under deliber-

ate attacks (Ap=0.003)
BE IHI KREEIXE] SREB SRCED ISRCED RR
1=3%
0341 0318 0.434  0.326
Pr=[0.37,0.39]
1=5%
0.429  0.424 0.484  0.397
Px=[0.36,0.39]
2=20%
0.718  0.722 0.736  0.605

Px=[0.34,0.36]

&4 BEIWE T SF-SF &M% R EEE L6l TR E
EERBETNEMRAA (Ap=0.003)

Table 4 The R, value of the network under different re-

cover strategies under different recover ratios of

SF-SF interdependent networks under deliberate

attacks (Ap=0.003)
BE B KEE X SREB SRCED ISRCED RR
1=3%
0.531  0.550 0.451  0.513
Pr=[0.50,0.52]
1=5%
0.563  0.554 0323 0.407
Pr=[0.49,0.51]
2=20%
0.746  0.667 0244  0.421

Pr=[0.44,0.48]
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