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A Disjoint Multipath QoS Routing Algorithm in an End to End Network
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Abstract Disjoint multipath routing algorithm is aimed at selecting multiple paths for a flow in an end-to-end network,
which are mutually disjoint w. r. t. bottleneck links. In this paper, the proposed Disjoint Multipath QoS Routing
(DMQR) algorithm is based on both Dijkstra Shortest Path and Shortest Widest Path (SWP) algorithm, and can dy-
namically find paths mutually disjoint w. r. t. bottleneck links, Each path is the shortest among the widest ones and its
QoS is guaranteed. In many important multimedia applications such as video over IP in teleconference, telemedicine and
teleeducation, theé application- and network-layer must collaborate in order to provide some necessary QoS guarantee,
such as end-to-end bandwidth, delay and packet loss rate, etc. In this paper, we mainly focus on a scenario of one
source and one destination and design the Disjoint Multipath QoS Routing algorithm to achieve certain QoS level at the
application-layer. Simulation results and performance analysis demonstrate that the algorithm converges, offers lower
end-to-end packet loss rate and higher throughput as network traffic grows.
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1: Bi=Min_Bandwidth; Dy=Max_Delay;

2: P=Max_paths; My=Num_multipaths; H,=Max_hops;

3: for (i=0;i< Myi++)

4: foreachnodeuin G

5 for (h=0;h< Ho;h ++)

6 for (j=0y< Poyj++)

7: if u=S

8 bandwidth[S, i jl=c0;delay[S, h,j]=0;

9 path[S, 4,/1=S; label[S,h]="t";
ingress(S,h)=1;

10: else

11: bandwidth[,k,f]= 0; delay[u,h,j]= co;

12: path[u,h,j}="";label[u,h}="";
ingress(S,h)=0;

13: for (h=0;h< Hy;h++)

14:  for each u in Up(h)

15: If label[z, h)="1t" and u#F

16: for each path j ingressing at node u

17: V={ v:ve No(u) andve patu,h, j) };
18: for each node vin V

19: g=ingress(v, h+I)+1;

20: blv,h+1,gl=min(b[u,h,j],b[zv]);

21: d[vh+1,g)=d[u,h j]+d[u,v];

22: If blwh+1,g1>Bo and d[u,h+1,8] <D,
23: bandwidth[v,h+ 1,g)= blv,h+1,8];
24: delay[v,h+1,g]= d[v,h+1,8];

25: path[v,h+1,g)= path[u,h,j] { v;
26: label[vh+1)="t";

27: ingressing(v, h-+1)=g;

28: label[w, h]="p";

29: P={ p:pe path{F,,]};
30: P'={ p:peP, bandwidth[F,,] =

max pe pbandwidth(F,, p] };
31: p'={ p:pe P*,delay[F,,]:.

min pe prdelay[F, ,pl ;
32: foreach (u,v)inp’
33: blu,v]= blu,v] - bandwidth[E, p'] ;
34: Multipath[i]=p";
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Algorithm path output Bandwidth | Delay | Hops
DMQR (1) pathl: 179 4M 10ms 2
pathl: 179 4 M 10ms 2
DMQR (2)
path2: 12569 2M 8ms 4
pathl; 179 4 M 10ms 2
DMQR (3) path2: 12569 2M 8ms 4
path3: 1789 2M 10ms 3
Dijkstra path: 12569 2M 8ms 4
SwWP path: 179 4 M 10ms 2
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