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Abstract: Low-Cost Shortest Path Tree is a commonly-used multicast tree type, which can minimize the
end-to-end delay and at the same time reduce the bandwidth requirement if possible. Based on the low-cost shortest
path tree algorithm DDSP (destination-driven shortest path) and through improving on the search procedure, a Fast
Low-cost Shortest Path Tree (FLSPT) algorithm is presented in this paper. The Shortest Path Tree constructed by the
FLSPT algorithm is the same as that constructed by the DDSP algorithm, but its computation complexity is lower
than that of the DDSP algorithm. The simulation results with random network models show that FLSPT algorithm is
more effective.
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2.1 HEXITEREZEARR
DDSP S OEARAIF 15 Y515 A2 o R AT 1 3R 365 SV 00 K S () i 4% 38 H 101 s 2 1)
L RUAT g A 1 6 47 R ARG A A 1Y) A5V R DDSP Ak A IS L
1)  BIAFE CST,rCST R S.CST(u) 7311 A1 w FNPET AL s M5 B AR KL rCST(u) R 81 2w 32 i
T a0 H 070 s ARS8 (u) A 1 UERZRT A u OB T, A IR 7R w MR T
2)  WlE i CST,CST A ST G AT R AL w,S)WAE D 0,40 FATFFEWE T 5 s B 550 0 1932,
B CSTu)AN rCST(u)WAH h 312 (5,u) IAUE costls,ul, 75 WIAE oo HTEE AL A2 B T LAVR S 5 s A FiAR
F1 55, CST()F rCST(s)WAE K 0,S(s)WUAE M 1.
3)  EEA w3
CST(u)=min{CST(w)|1<w<n,S(w)=0}.
L S(uy=1.JERENT 15 p VE R A u (AT B A1 A p Wi
CST(u)y=CST(p)+cost[p,u] H rCST(u)y=rCST(p)+cost[p,u].
TR w A —AN H I 2L B rCST(u)=0, 300 15 A1 w 7 I B4 b T
4)  RTAEET R v, R S0)=0 H. cost[u,v]<oo fE UL KU CST(v)M rCST(v)fE. 1R
CST(u)+cost{u,v]<CST(v),

-4
CST(v)=CST(u)+cost[u,v], rCST(v)=rCST(u)+cost[u,v];
iV IRTES
CST(u)+cost[u,v]=CST(v) H. rCST(v)>rCST(u)+cost[u,v],
TS

rCST(v)=rCST(u)+cost[u,v].

5)  ERLEHINDE 4, HBPTE H BT A OIS B LR T EA k.

BSLVER I Dijkstra ST B A0 A AR T 454 DDMC STV H 070 s L s A 1 75 vk, il
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i ST L AR T 15 AR R AR A 2 P 4R
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AT R R AL B/ CST() R rCST () H T RAE A LA KA S DL 75 207 1) A 740 1A RE 4R AL
WA, FEOH I ER.
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RN, SR G SRR Y AR i JR s A A TR A0 R B D) ] A6 e b 0 Y R ST bR THUA
TR M RSN A B S S 6 S B ST 7 o S N B S T 8 Bl T DN R o & S D



EH F RN R RS 6 Peik Fik 663

FEAT RN o e AR P (RN B3 H I Y R (R AR 2w v SR AR AT A8 SO, i AR M B ST b
RS 1E 5 THUAR H ) 22 (H 30T U1 5751 o 2 S5 30 R UG FLSPT Sy vk 545t i de J B A2 ME 6 5 DDSP §77%
—FEER SR LE DDSP SA S .
2.2 ik

S B G={V,E}, 1 il s 23R s, H 1 s RA 0 DRE DL s AR 5 B3 BT H B e 00 R
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5|3k 3 AN ) & Dist,Mist F1 Parent.Dist[u] 37 24 7 ¥ 2R 2 A0 AIETT A s B 5w BB B2 K S  Parent[u]
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FLSPT Algorithm(G,s,D)

1. Initialize tree T with source node s and clear Q;

2. Forall weV Do IERER AR

3. If weADJ(s) Then

4. Dist[w]«—C(s,w); Mist[w]<«C(s,w); Parent[w]<s;

5. 00U {w};

6. Else

7. Dist[w]<—o0; Mist[w]<—o0; Parent[w]<—nil;

8. End If

9.  End For

10.  Dist[s]<0; Mist[s]<0; Parent[s]<nil; JJRAT 5N 1A TS A
11. While there exists a node in D that has not been added to tree 7 Do

12. Select node u from Q which statisfies Dist[u]=min{Dist[m]jme Q};

13. If u is a destination node Then SNSRI H R AR e R AR N B T
14. Establish shortest path from source node s to node u;

15. Mist{u]<0; TE BT R TR Mise ) i %
16. End If

17. For all weADJ(u) Do

18. If Dist{w]=c Then Q«-QU {w} End If

19. If Dist[u]+C(u,w)<Dist{w] Then JIR NS R R e AR
20. Dist{w]«—Dist[u]+C(u,w); Mist[w]<«Mist[u]+C(u,w); Parent[w]<u;

21. Else If Dist[u]+C(u,w)=Dist{w] Then IR AR AN —

22. If Mist[u]+C(u,w)<Mist[w] Then /R A

23. Mist[w)<Mist{ul+C(u,w); Parent[w]<—u; //iC AT

24. End If

25. End If

26. End For

27. End While

Fig.2 FLSPT algorithm
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600 Ff,DDSP 4530 R FLSPT S35 (14 U1 S5 it (] il (975 s H 7840 1 ity 2 o 50905 (10 U S50 8 [R) S5 B 1L (04 4
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Fig.3 Curves of computation time variety
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