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1. The primary functions of the network layer include

A. move traffic from sending host to a receiving host

B. forward traffic from a router’s input link to its output link

C. coordinate the forwarding action of each router

D. all of the above

2. Network layer protocols can run in

A. every host

B. every router

C. the network edge and core

D. all of the above

3. The forwarding tables that determines the forwarding behavior of a router can only be config-
ured by a routing protocol.

A. True B. False

4. With longest prefix matching (the forwarding table is shown in the below), a packet with des-
tination address 11001000 00010111 00010110 10100001 will be forwarded to link interface

A. 0 B. 1 C. 2 D. 3

Now let’s further suppose that our router has four links, numbered 0 through 3,
and that packets are to be forwarded to the link interfaces as follows:

Destination Address Range Link Interface

11001000 00010111 00010000 00000000
through 0

11001000 00010111 00010111 11111111

11001000 00010111 00011000 00000000
through 1

11001000 00010111 00011000 11111111

11001000 00010111 00011001 00000000
through 2

11001000 00010111 00011111 11111111

otherwise 3

Clearly, for this example, it is not necessary to have 4 billion entries in the router’s
forwarding table. We could, for example, have the following forwarding table with
just four entries:

Prefix Match Link Interface

11001000 00010111 00010 0
11001000 00010111 00011000 1
11001000 00010111 00011 2

otherwise 3

With this style of forwarding table, the router matches a prefix of the packet’s desti-
nation address with the entries in the table; if there’s a match, the router forwards
the packet to a link associated with the match. For example, suppose the packet’s
destination address is 11001000 00010111 00010110 10100001; because the 21-bit
prefix of this address matches the first entry in the table, the router forwards the
packet to link interface 0. If a prefix doesn’t match any of the first three entries, then
the router forwards the packet to interface 3. Although this sounds simple enough,
there’s an important subtlety here. You may have noticed that it is possible for a des-
tination address to match more than one entry. For example, the first 24 bits of the
address 11001000 00010111 00011000 10101010 match the second entry in the
table, and the first 21 bits of the address match the third entry in the table. When
there are multiple matches, the router uses the longest prefix matching rule; that
is, it finds the longest matching entry in the table and forwards the packet to the link
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Figure 1: Forwarding table (with longest prefix matching) for question 4

5. A router’s switching fabric is almost always implemented in hardware whereas the management
and control plane are usually implemented in software.

A. True B. False


