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The Algorithm of Efficient Core Selection Estimation for the Multicast
Delay Variation Problem and Minimum Delay Variation
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Abstract

With the development of the muliicast technology, the redifime strategy among the group applications using the muiticast
roufing is gefting more Important. An essential factor of these redl-ime application is to optimize the Delay- and delay
Variation-Bounded Multicost Tree (DVBMT) problem. This problem is fo satisfy the minimum delay variation and the end-fo-end
delay within an upper bound. The DVBMT problem is known as NP-complete problem. The representative algorithms for the
problem are DVMA, DDVCA, and so on. In this paper, we show that the proposed algorithm outperforms any other algorithm. The
efficiency of our aligorthm is verified through the perfoomance evduation and the enhancement is up to about %% fo 29% in
terms of the multicast delay variation. The fime complexity of our dgorithm is O(mn?).

= Keyword : DVBMT E-A(Defay- and delay Variation-Bounded Mutticast Tree Problem), Adse](delay variation), DDVCA
(Delay and Delay Variation Constraint Algorithm)
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1 if c=s
I if Pm € Pls,c), where "mEM
MODE(c) = i if 7s € P(m,c),where "mEM
IV if I and IO
v otherwise

I(dscore+ma‘x~d6la’y)—dsmkl if z is IT or III or IV

dv e otherwise

, where core= MODE '(x) ,
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Proposed Algorithm (G{V.E), M, s, 4)
Input; A divected graph GV, B}, M is the multicast group with m = [},
a source node §, a end-io-end delay bound A.
Output: The multicast tree T such that ¢n(P(s,m;)) < 4,
YP(s,m;) € T, "my € M, and has a small multicast delay variation.

01. Begin
02. dbpun = o0; core = candidate = ; compare = co; T=@;

J* condidate : candidates of a core node ¥/

J* compare  messure for the 5 modes ¥/
3. For Yo, ¢ V Do
0t ds, =min{ep(P) | YP € (2", )}
05.  dspred, = vst {v,1;) € P(s,¢;) with ds,;
06. For Ymy € M Do
O ppdime,) = min{do(P) | YP € (2% o)}, Tu € V;
08.  dest.pred{my,v;) = vsi. (v,v;) € P(myg, v;) with ppd(my, t3). “v; € V3
09. For “y; € V Do
10, maz; = maz{ppd(my, v;) | Ymy € M};
1. min; = mex{ppd(my,v;) | Ymy € M};
12, dvy, = maz; — min;
13. If duy, < dumin and dsy, +maz; < A
4. then dvnm = duy,: core =14
15. Ifcore=¢ then AT
16. For Yy, € V Do
17, If duy, = Gvcore a0d ds, + maz, < 4
18. then condidotc = candidate v,
18. For Y¢ € candidate Do
20.  IfCMP(MODE(c)) < compare
21. then compare = CMP(MODB(c)); core = ¢;
22. For Ymy € M Do
23. T =TuP(core,my);
24, T=TuU P(s, core);
25. Return T
2. End Algorithm.
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Graph Genervation Algorithm

A is an incident matrix

r is a simple variable

random() is a function producing uniformly
distributed random values between 0 and 1

01 Begin

02 A=Ay 1=A,3=A3,=1

03 For ;=4 to 5 Do

M y=(i—Dxrandom() +1

B A,=4,,=1

06 For ;=1 to 4—1 Do

07 For j=(;+1) to » Do

08 ¥ P, random() then4 ; ;= A
09 End Algorithm.
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