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Enhanced Tree Routing Algorithm
(ETRA)

Input: A Network graph G=(N,L), VPN
access routers  AR=(aryar,,...,ar,)cN,

residual bandwidth constraints B on L, and
a VPN setup request VI =(Iy,l,...,Ip).
Output: A minimum cost VPN tree VTyc
for vr;, on which all leaf nodes are VPN
access routers arj with ri>0.

Algorithm:

1.  VTyc =09;

2. For each veN

3. {T,:= BFS_Tree(G,v);

4. PT,:=Prune_Tree(T,, vr;);

5. Compute_RS(PT,, vry);

6. if(Cost(PT,)<Cost(VTmc) ) VTue:=

PT,; }
if (Cost(VTyc) = )
{Reject(vr;); Return @;}
else{
0. For each link l,eVTyc {B(ly) =
B(1)-RS(l);}
11. Accept(vry); Return(VTyc);}
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C.2 Greedy Backup Path Heuristic
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Input: A Network graph G=(N,L) and a

VPN tree, vt, that connects some VPN

access routers in AR.

Output: A set of bandwidth-efficient

Backup paths, BP={bp,,bp,,...bpy}, for vt

such that vt can tolerate any single link

failure.

Algorithm:

1. BP=0;SP:=0;

2. For each link I (leL(vt)) {cbp(l):=
s}

3. For each distinct node pair (U,V)
(u,veN(vt))

4.  {spy:=Compute_Shortest_Path(u,v);

5. if (spy#9) SP:=SP U spyy; }

6. Repeat {

7.
bp:=Select_Minimum_Cost_Path(SP)

8. For each lecover(bp) { cbp(l):=
bp; }

9. PB(bp):=Max_RS(cover(bp));

10. BP:=BPu bp; SP:=SP-bp;

11. For each bp (bpeBP)
{Update_cost(bp);}

12.  } Until (all chp()#@, leL(vt) );

13.  Output(BP);

D.1 Experimental Simulations
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