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Minimum Cost Multicast Routing Algorithm with end-to-end
delay and delay variation constraints
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ABSTRACT

The delay-constrained heurlstics for multicast routing algorithms capable of satisfying the Quality of Service
requirements of real time applications are essential under distributed network environments. However, some of
these heuristics may fail to provide a low cost tree as they assume that network links arc symmetric.
Furthermore, the time required constructing such a tree might be prohibitive, especially for large networks, as
they employ a brute-force approach to search for low-cost delay-bounded paths among the route candidates. In
this paper, we propose a new efficient algorithm that provides rapldly generating low-cost multicast tree subject
to both end-to-end deley and delay-variation constraints with the total cost minimization scheme of multicast tree.
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INPUT

N(V.E) = network, s = source node, G = set of destination nodes, A= delay bound,
8 = delay variation bound, D{.) = lnk delay function, C(.)= link cost fuction

OUTPUT
T = Multicast Tree spanning [s}UG

DVDMR

0. Call Dijkstra‘s algorithm to compute LD tree and Pioftu] /P [u] points u's parent

Compute the average delay Delay(T)
Cost[s] <0, Delay[s]¢ 0
For each U5 do

N~

Costfu] <= oo, Delay[u] ¢ oo, P[u] < NIL //P[u] points u's parent

T ¢, AV
While A0 and G-Tw¢ 4o
u¢-next node, T T U{u}
for each adfacent node v € Neighbor{u]

o SN A

if Costfv]>1,)Costfu]+Cost(u,v)

10. Costfv] « I,(u) CP[uvjostfu]+Cost(u,v),

11. if G-T*¢

12, for each u€ G-T do

13, cdelay « 0 p «P,;[u]
14, while u#s

15. Plu] & p, cdelay & cdelay + Delay(p,u) T T U{u}
16. if Delay[p]+cdelay < A and |Delay(T)-Delay[p]-cdelay |< &

17. go to 12
18. u —ppePylul,

19. call Pruneleaves(T) to prune off non-destination nodes

if (Delayfu] + Delay(u,v))<A, and |Delay(T)-Delay[u]-Delay(u,v)|<8 and veT

T8 2. B8] Y W vl

1 1
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() 7 Y EX= 9 DDMC (b) QDMR &z

ag 2. B3] 74 9y vz
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