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Broadcast-and-select (B&S) DWDM optical network is very attractive for the network scales of
metropolitan-area network (MAN) or long-haul network because it can provide the full transparency of optical
signal transmission from transmitter to receiver with relatively low system cost. For a network that has relatively
long links, the fiber dispersion and the Kerr effect become main sources of signal distortion. In This thesis, we
study the optimal dispersion compensation unit (DCUs) placement algorithm for overcoming the fiber
dispersion, and the wavelength assignment (WA) algorithm for reducing the influence of Kerr effect.

For the optimal DCUs placement, our algorithm can be used for both non-slope-compensated (NSC)
and slope-compensated (SC) DCUs. Our method is also efficient for saving the network cost because the
obtained solution will gives the minimum number of DCUs required for the network. For validation of our
algorithm, we assign wavelengths to four different B&S sample networks following the ITU 25-GHz-grid
recommended wavelengths. The single-mode fiber (SMF: G.652) with dispersion of 16.5 ps/km/nm and its
slope of 0.05 ps/nmz/km both at 1550 nm is assumed for signal transmission. By employing our algorithm, the
minimum numbers of the DCUs for both types appears to be equivalence.

For the WA algorithm, Our WA will find the maximum summation of channel spacing (SCS ) between
two neighbor channels in each link. Since the SCS relates to the group-velocity mismatch between the two
pulses. therefore; the inter-channel crosstalk induced by Kerr effect can be reduced owing to maximum
group-velocity mismatch. We perform the numerical simulations of WDM signal transmission in B&S sample
network which consists of 6 stations and 4 passive star couples. In comparison at identical path-averaged
signal power of 1.4 mW, we can achieve the Q factor greater than 7 for all 5 channels by using our WA. On

the other hand, without using our WA, only 4 channels can achieve ) greater than 7.





