CSC358: Tutorial 8

Principles of Computer Networks
Tutorial 8

Problem 1. Forwarding Table:

Consider the network below.
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a) Suppose that this network is a datagram network. Show the forwarding table in router
A, such that all traffic destined to host H3 is forwarded through interface 3.

b) Suppose that this network is a datagram network. Can you write down a forwarding
table in router A, such that all traffic from H1 destined to host H3 is forwarded
through interface 3, while all traffic from H2 destined to host H3 is forwarded
through interface 4? (Hint: this is a trick question.)

c) Now suppose that this network is a virtual circuit network and that there is one
ongoing call between H1 and H3, and another ongoing call between H2 and H3.
Write down a forwarding table in router A, such that all traffic from H1 destined to
host H3 is forwarded through interface 3, while all traffic from H2 destined to host
H3 is forwarded through interface 4.

d) Assuming the same scenario as (c), write down the forwarding tables in nodes B, C,
and D.

Problem 2. Longest Prefix Matching:

Consider a datagram network using 32-bit host addresses. Suppose a router has four links,
numbered 0 through 3, and packets are to be forwarded to the link interfaces as follows:

a) Provide a forwarding table that has five entries, uses longest prefix matching, and
forwards packets to the correct link interfaces.

b) Describe how your forwarding table determines the appropriate link interface for
datagrams with destination addresses:

11001000 10010001 01010001 01010101
11100001 01000000 11000011 00111100
11100001 10000000 00010001 01110111
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Destination Address Range Link Interface

11100000 00000000 00000000 00000000
through 0
11100000 Q0111111 11100101 1111111

11100000 01000000 00000000 00000000

through 1
11100000 01000000 11111111 11111111
11100000 01000001 00000000 00000000

through 2
11100001 01111011 11110011 1

otherwise 3

Problem 3. Address Rang:

Consider a datagram network using 8-bit host addresses. Suppose a router uses longest prefix
matching and has the following forwarding table:

Prefix Match Interfoce

1 0

10 1
11 /i
3

oifierwise

For each of the four interfaces, give the associated range of destination host addresses and
the number of addresses in the range.

Problem 4. Subnet IP addresses:

Consider a subnet with prefix 128.119.40.128/26. Give an example of one IP address (of
form xxx.xxx.xxx.xxx) that can be assigned to this network. Suppose an ISP owns the block
of addresses of the form 128.119.40.64/26. Suppose it wants to create four subnets from this
block, with each block having the same number of IP addresses. What are the prefixes (of
form a.b.c.d/x) for the four subnets?



CSC358: Tutorial 8

Problem 5. Datagram Fragmentation:

Suppose datagrams are limited to 1,500 bytes (including header) between source Host A and
destination Host B. Assuming a 20-byte IP header, how many datagrams would be required
to send an MP3 consisting of 5 million bytes? Explain how you computed your answer.

Problem 6. Link State Routing Algorithm:

Consider the following network. With the indicated link costs, use Dijkstra’s shortest-path
algorithm to compute the shortest path from x to all network nodes. Show how the algorithm

works.




