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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 5 OEARAF 15 P55 B A2 5 o I AT 1 3R 365 SV 00 K S 1 i A%l o H 101 a2 1)
L RUAT R A Y 6 47 R ARG A A 1) A5V R DDSP Ak A IS L
1) GIAIE CST,rCST M S.CST(u) K787 s w BIEHT 5T s B 5 0 AR S BE,r CST(u) 3R 7 19 AL w B 2E i
T a0 H 071 s AR S(u) A 1 UERZR T AL u O T, & WR7R u 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 00 1932,
¥ CST(u)R rCST(u) WA A3 (s,) KIBUE costls,ul, 75 WIRAE Ay oo HILAAL A2 b T LR 5 s S Hoi
F1 25, CST() K rCST(s)WAE K 0,S(s)WAE M 1.
3)  EEA w iR
CST(u)=min{CST(w)|1<w<n,S(w)=0}.
A S(u)=13EFETT A p AR w A S5 AHA 75 5 p W2
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].
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AL EOTE R

H T B AT R A, R SCHE DDSP SHE B SR B4t FLSPT 500 FE AR A w5075 sy ) 4%
T I T SR A ORI T ) e R AR P R e T IR R R, D) [ IR S AT T R R AT RURR AR A
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PR e ) i R B A PR (R B P s B R R =2 O R AT A8 5, P DA IR I 50501 b
YU A TR ) T U S A R A A R L FLSPT S v 545t ) ds R B AR P e 55 DDSP $i%

— BB HBCR L DDSP 798 .
2.2 EEid

4 B G={V.E}, 1 ni s A ZHRIET nd, H T SR G0 DA BL s AR il HAS 5 DT B AR i o L

Tt TABGE XS AR B AFAE 13 () HABUE N Cu,w)>0.

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]
KIRTE FLSPT FIEJRIEREM it a2 Lo w BUAT— A0 S Wt 2 e B A B W T Bl w AT
RuMistlu)l R T L E T8 R H R 5207 8w BRI ADJ(u)R -5 8w FIAREE T 45,0 h—

AN R R AR K 81 A7 LA TR L R S I 80 2B B T 1
FLSPT Algorithm(G,s,D)
1. Initialize tree T with source node s and clear Q;
For all we ¥ Do IIEEHIIRA
If weADJ(s) Then
Dist[w]«C(s,w); Mist{w]«C(s,w); Parent[w]<s;
00U {w};
Else
Dist[w]<o0; Mist[w]<—o0; Parent[w]<nil;

End If

e A o 4

End For

-
4

11.  While there exists a node in D that has not been added to tree 7 Do

Dist[s]<0; Mist[s]<0; Parent[s]<nil; JJRAT 5N 1A TS A

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

13. If u is a destination node Then TR R UK d R B AR I B T
14. Establish shortest path from source node s to node u;

15. Mist[u]«0; AT 4 Mist ) 2 2%
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 R
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 I 5 L g A AN

22. If Mist[u]+C(u,w)<Mist[w] Then 1795 B B A2 A5

23. Mistw]«Mist[u]+C(u,w); Parent[wl<u; //iC%mAQTT 14

24. End If

25. End If

26. End For

27. End While
Fig.2 FLSPT algorithm
&l 2 FLSPT ik
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i n BB G P AEH e FoRITT AN S H ,dw)3RmT5 8 u AT S E.

FOEI IR A [ 2% BE A Ti=0(n).

SRR WA R AT MR O HIE B IR A TG AT N — YR R eI — ) S T A
2 B R BOHE 2540 50 I B S M A B2 oUE e . MR WA LB R A B S5 DB A R T ST 8 O
3% B Fibonacci HE,JU A Q 8 Y £t /N5 s 2538V 7 LAZE O(logn) N 8] Y 58 e A — AN i 2 A 741 O n—
UCAERG LT A N B B i A O R ERCHS I ELARAS I — B0 05w BAE RO LS T BT ) d(u) A u K40
AT S ARG SPT i 28 n A1 ST LUV IE SPT IN IR 52 2% BE

BE]
=N
HH

T, = nlogn+zn:d(V,)=O(nlogn+e).

i=1
VI R ) 52 2 3
T=T,+T, =0(n)+O(nlogn+e)=0(n+nlogn+e)=0(nlogn+e).

‘Bt DDSP HE IS ] 52 4% % O(elog n) ZEAK.
24 HATHERE DT

FLSPT S3kRR T #EAT B A2 LAAM B T ZE 3 AN n AN S — 4 m 1 — A F R R AU R T
TR (0 e A SR T A R T RUAR T e 2 A B AN L TR SR L AR R A4 7 X FLSPT S 2 ) &2 0%
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FLSPT 5% 5 DDSP 5L AR EE, D T — AR iR fUE A5 28 v S0 (0 i) B S0 00 T — A AR 1Y i 4k
750 O, & S FFF O Al S TR A O(n) TR, 5 SR FAH 5] 1R 74k 5 =X A7 % L FLSPT 3281 DDSP &
IR 3 ) S 20 PR AR A

3 MEXERSH

N T B AR A ST S TE W R R R 22 A BE ML I 4 A TR 4T S 56 B DDSP 9%l FLSPT
VL= 2 1) B J s AR DA R VT BT ) BRATT e B, A T AT ) BEATL I 45 A 2 e DDSP 415 F FLSPT S35 7= 2k (1
AR P e — FEAGL(H FLSPT &34 #1501 ) 32 /- DDSP &y,

h T AR B S 2 R A 1D R L P 45 L BRATT SR R SBR[ 8]+ 14 7 1 s BE AL A3 A A B AL R R 1A
(u,v) 53 A lE 2R

P(u,v) _ ﬂefd(u,v)/La ]

XL d(u,v) T 8w Ay Z W) Euclid BRES,L AT W15 AR B K BE 25, o B2 T 715 I S R AE 1 S 8L
5L o8, A 2R SR 320 11 A9 3R K 5 L 0, R R T 2 B . R 3 o0 g DL AR A [ 2 BT B AL
P 2% 4] A 2 BE 3 S o 1) 45Ok T 1 e (R 0, SR 5 SCER[81AH R 1K 2 4 0=0.4, =04 A 3C v i A5 19 47 2L 5K
Y70 A0 800MHz, A7 256M ¥ THELHL B 58 k.

K 3(a) 2 H 07 S 80E 2 4 100 I ,DDSP &03E A1 FLSPT 5435 10 T 45 I A B 99 25 =15 5 850 H A2 Ak 1) ith 25, 16
ARFR Ay 4 2615 B GAAR R kg TS ) (BT sms). A T R AT L, 2 B Y U8R H [ e B, DDSP 84 F1 FLSPT 4
T R U B I ) B 5 0 4 5 S50 B PR B8 0N T 384 b (. FLSPT S50 B K BE 4 /N BT 3(b)J2: I 45 74 A0 8 [ i Ay
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
I B 488 o 7 484 B A6 FLSPT 4 vk B 8 s 132 2652 /)
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Fig.3 Curves of computation time variety
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