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Heuristics for Selecting Nodes on Cable TV Network
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Abstract

The cable TV network has delivered downward broadcasting signals from distribution centers to
subscribers. Since the traditional coaxial cable has been upgraded by the Hybrid Fiber Coaxial(HFC) cable,
the upward channels has expanded broadband services such as Internet. This upward channel is vulnerable
to ingress noises. When the noises from the children nodes accumulated in an amplifier exceeds a certain
level, that node has to be cut off to prevent the noise propagation. The node selection problem(NSP) is
defined to select nodes so that the noise in each node does not exceed the given threshold value and the
sum of profits of selected nodes can be maximized. The NSP has shown to be NP-hard. In this paper, we
have proposed heuristics to find the near-optimal solution for NSP. The experimental results show that
interval partitioning is better than greedy approach. Our heuristics can be used by the HFC network

management system to provide privileged services to the premium subscribers on HFC networks.
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Fig 1. NSP Example
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if (j < @)
if (node i is a leaf)
D = {(p;, n)}s
else {
let iy, 2, ......, ik be the children of node i;
for (j = 1;j <= k; j++) NSP_Heuristics(i;);
D1 = {(pi, l’li)} U {(p+pi, l’l+l’li) I
(p, n) € F((Diy, Dis, ......, Dix, ¢y )
D = SelectPairs(D;)
}
else D; = {};
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SelectPairs (D)
{

Di" = Sort(Dy;

let DV = {(pi", i), (p2’, n2), .. , (o), ng))
A=p' /1

Dy, = %

left = 13

for (k = 1; k <= r1; k++)
if (the number of unexamined pairs

in D’ <= left) {
move the unexamined pairs in Di’ to Dy
break;

}
else {
find the max profit pair (p;’, n)
in the interval ((k-1)*A | kxAl;

D= Di U {(p, )k
left——;
}
return ( D; );
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SelectPairs (D)

{
Dy’ = Sort(Dy);
let D' = {p/,
Di, = {},
for (k = t-r+1; k <= t; k++)

Di=D U {(pk/, nk’)};

return ( D );

n1/), (pz/, nz/), ...... , (pt/,
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Fig 4. SelectPairs(D) for Heuristic G
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Table 1. Number of wins, ties and loses between
heuristic | and heuristic G

n=40 n=121 n=364 n=1093

r=d | 634,13 | (55,06 | (79,0 1) | (80,0 0

r=2d | 48,1814) | (68,48 | (684,8 | (79,0, 1
r=4d | (22,3622 | (64, 16,11) | (85,19, 6) | (64 10, 6)
r=8d | (3,70,7) | (40,2812 | (43 33, 4) | (55,19, 6)
r=16d | (0,80, 0) | (17,4419) | (33 40,7) | 40, 38 2
B | 13620856 | 2549186 | 2789626 | 3186715
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Table 2. Comparison of the near optimal solutions of
heuristic | relative to
the near optimal solutions of heuristic G

n=40 n=121 n=364 n=1093
r=d 1.119 1.377 1.426 1.692
r=2d 1.105 1.224 1.419 1.481
r=4d 1.014 177 1.219 1.431
r=8d 1.001 1.115 1.160 1.415
r=16d 1.000 1.005 1.041 1.186
ya 1.044 1.180 1.253 1.421
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Table 3. Comparison of the execution times of heuristic
| relative to the execution times of heuristic G

n=40 n=121 n=364 n=1093
r=d 1.142 1.334 2.003 2.557
r=2d 1.293 1.277 1.804 2.
r=4d 1.180 1.377 1.484 2.997
r=8d 0.986 1.591 1.814 2.342
r=16d 1.003 1.168 1.850 1.693
¥z 1121 1.350 1.791 2.460
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Table 4. Comparison of the near optimal solutions of
heuristic | on various r values

n=40 | n=121 n=364 | n=1093 g
r=d 1.000 1.000 1.000 1.000 1.000
r=2d 1.037 1.036 1.006 1.004 1.021
r=4d 1.058 1.055 1.009 1.006 1.032
r=8d 1.067 1.059 1.010 1.006 1.036
r=16d | 1.068 1.062 1.010 1.007 1.037
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Table 5. Comparison of the execution time of
heuristic | on various r values

n=40 | n=121 | n=364 | n=1093 Er

r=d 1.000 1.000 1.000 1.000 1.000
r=2d 1.789 3.633 4.567 5.815 3.951
r=4d 4.223 12.285 19.874 27.403 15.946
r=8d 9.11 29.847 | 55.568 118.562 53.272
r=16d 11152 | 84.840 | 134965 | 498.974 18248
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Table 6. Comparison of the near optimal solutions of
heuristic G on various r values

n=40 | n=121 | n=364 | n=1093 b= s
r=d 1.000 1.000 1.000 1.000 1.000
r=2d 1.063 1.154 1.01 1.078 1.077
r=4d 1177 1.238 1.184 1119 1.180
r=8d 1.201 1.316 1.274 1.136 1.232
r=16d 1.203 1.463 1.434 1.397 1.374
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Table 7. Comparison of the execution times of
heuristic G on various r values

n=40 | n=121 | n=364 | n=1093 Er
r=d 1.000 1.000 1.000 1.000 1.000
r=2d 1.546 3.720 4.743 5.391 3.850
=4d 4.216 11.131 26.346 19.275 14.992
r=8d 10839 | 23.731 52.027 103.350 47.494
r=16d | 12842 | 94.715 | 121242 | 596.909 206.427
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