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Analysis of Spare Capacity Ratio in Optical Internet using Cut-Set
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Abstract This paper studies network recovery method using logical multiple ring architecture embedded in
WDM optical Internet environment. The multiple ring-based recovery method provides fast and simple network
restoration operation, and performs local recovery that is detouring the failed link. The multiple ring architecture
can provide higher resource efficiency by sharing the backup routes and reducing the number of spare
wavelengths. This paper calculates the required spare capacity ratio using Cut-Sets in the given network
topology and performs simulation for comparative analysis.
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Table 2. Spare Capacity Overhead Ratio for

various M
Network Topology Capacity Overhead (%)
No. | == | 83 | 2% | M=1 | M=2 | M=3 | M~4
1 10 22 | 440 | 919 | 50.0 | 394 | 363
2 11 23 418 | 826 | 63.0 | 55.1 | 554
3 12 21 300 | 905 | 595 | 683 7.0
4 14 28 373 | 964 | 571 54.8 59.8
5 20 32 320 | 938 | 50.0 | 56.3 65.6
6 28 47 355 | 979 | 628 | 589 62.7
7 20 31 310 | 968 | 71.0 | 699 67.7
8 30 59 393 | 932 | 534 | 452 51.2
9 53 79 298 | 987 | 5.3 | 768 80.3
10 | 100 | 180 | 400 | 100 | 52.2 | 415 | 561
Bt 92 | 594 | 566 | 610
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Table 3. Spare Capacity Calculation using Cut-

Set
Topology Spare Capacity Calculation
No. M=2 M=3
No. 2 | (Ix6) + (1/2x17) | (1x6) + (2/3x3) + (1/3x14)
(11 ==, |= 145 (Ui Z) | = 1266 (H g Z)
2 99) | 14523 = 63.04% | 12.66/23 = 55.07%
No. 10 | (1x8) + (1/2x172) 8;;:144; s
(100 ==, | = 94 (R Z) - 466 (M)
180 =) | 94/180 = 52.22% : o
74.66/180 = 41.48%
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