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Multi-Path Routing: Motivation

Route the traffic via multiple parallel links or paths:
� Inverse Multiplexing (ATM and MPLS)
� Ethernet “Link Aggregation” (Bundling) of 2-8 

channels (in IEEE 802.3ad) 
� VCat (Virtual Concatenation) in ngSDH/SONET 

and OTN networks (with LCAS for protection)
� Network coding (Security + Resilience)
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Improved version of the Multi-Path 
Protection resilience scheme
� Linear Program (LP): the demand is routed and protected 

using multiple paths
� We are able to avoid branching of the flow between the end-

nodes
� Network transformation model to handle SRLG scenarios

(node-disjointness as well) without integer variables
� Solving the dedicated path protection problem with Multi-Path 

Protection
� Fewer variables and constraints in the LP formulation
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Multi-Path Protection: Example
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Modeling Shared Risk Link Groups

Optimal allocation, where the edges in SRLG 
are connected at least one node
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Linear Program of Improved MPP
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Properties of IMPP

� LP instead of ILP!
� Low complexity
� Disjoint paths
� Handle a group of SRLG scenarios
� Fewer variables and constraints: common 

variable for working and protection capacities
� The number of the paths can be controlled
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Networks used for simulations

� COST 266 Large topology and derived 
topologies (37 nodes, 57 bidirectional edges)

� USA networks
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Simulation Results

� Trade-off
� Properties of the paths
� Dedicated Path Protection (DPP) problem
� Different SRLG scenarios



Networks 2008, Gyarmati, Cinkler, Sallai: SRLG-Disjoint Multi-Path Protection: When LP meets ILP 11/15

Trade-off between the
bandwidth, the number 
and the length of paths 
as the density of the 
network grows
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Properties of the paths
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Dedicated Path Protection 
Problem
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Results at different SRLG scenarios
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Conclusion

� IMPP formulated with LP -> polynomial 
runtime

� Disjoint paths, avoid flow branching between 
the end-nodes

� IMPP can handle a group of SRLG scenarios 
optimally

� The number of paths can be controlled
� Applicable in multi-domain environtment


