PAGE  

Exercise for IP over optical networks

Kalle Ylä-Jarkko

5.12.2000

Exercise 1. Compare the costs of 250 km long haul WDM system when using a) IP over SDH/SONET and b) IP over Gigabit Ethernet. Calculate the costs of a systems described in Fig. 1 a) and b). Give the results in terms of $/(km/wavelength) or as total system costs. System has 4 wavelengths. Assume the following additional costs.

Table I. Installation costs

Fiber cable: $6 per meter

Installation of fiber: $15 per meter

Repeater huts: $50K/50 km
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Figure 1 a). Major cost components of long haul IP over WDM systems (SDH/SONET). Bidirectional system. 
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Figure 1 b). Major cost components of long haul IP over CWDM systems (10). 

Exercise 2. Consider a SDH/SONET operating over the optical layer shown in Fig. 2 Trace the path of the connection through the network and show the termination of different layers at each network element (i.e. the path through the different layers of the network).
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Figure 2. A combined SDH/SONET-WDM network for problem 2.

Figure 3. A SDH/SONET network with underlying optical layer. 

Exercise 3. Consider the internetworking of an IP network and connection-oriented network (for example ATM and MPLS networks are packet-switched connection oriented networks) in Fig. 4 under two different routing schemes: 1) separated and 2) integrated routing . With separated routing interworking the three gateways store the routing information of both networks but do not propagate information about one network into the other. With integrated routing scheme the three gateways store the routing information and also propagete the information about one network to the nodes of the second network. Calculate the shortest paths from R2 to R7 and in both cases.

[image: image4.png]



Figure 4. Internetworking of an IP network and a switched connection-oriented network.
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