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ABSTRACT 246741

We propose a method for placing optical phase conjugators (OPCs) in optical wavelength-
division multiplexed (WDM) fiber network. Our method is transparent to network topologies, therefore, it
can be applied for both broadcast-and-select (B&S) network and wavelength-routed networks, such as
ring network and mesh network, and can be extended for all such the networks that faces a single-link
failure, protected by shared path protection. Moreover, our method can give the number of OPC
needed in the networks less than using the OPC in the middle of each link, for which the number of
OPC is maximum.

For a given range of wavelengths that intend to be used for signal transmission in a network,
according to the restriction that the OPC usable ranges of all traffics in a shared path must be
overlapped, we derive a useful parameter, which denotes R parameter, to determine whether the
network can employ OPC using our algorithm, or it can only employ OPC in the middle of each link. The
R parameter can alcso be used for scaling a network size to be suitable for which our algorithm can be
applied. We demonstrate our algorithm with scaling the network size using R parameter to 1 sample of
the B&S network and 3 samples of the mesh networks; OPEN, ERNet and NARNet. The results, from all
the sample networks, show that our proposed algorithm can efficiently help reducing the number of
OPC to be less than using the OPC in the middle of each link.

Next, we investigate the elimination of such limitation manifested through the R parameter by
finding the suitable range of wavelength, as well as the suitable range of dispersion values, that can be
used in the network without scaling down the size of the network. Again, we demonstrate our analysis
on the ERNet and the NARNet. For the ERNet which consists of 42 links and 15 nodes, the suitable
range of wavelengths is 1220.21-1248.51 nm with the necessary number of OPC is 10. On the other
hand, we show that, for the NARNet which consists of 48 links and 17 nodes, the suitable range of
wavelengths is 1220.20-1237.50 nm with the necessary number of OPC is 10. As a result, we can

significantly reduce the number of OPC as much as 32 and 38 for the ERNet and NARNet, respectively.

Key Words: Optical fiber communication, optical fiber network, wavelength-division multiplexing,
wavelength-routed network, broadcast & select network, optical fiber dispersion, dispersion

compensation, optical phase conjugator



Executive Summary
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