8.2 The Internet Protocol 551

facing a street called Main Street and another facing a different street called
Broadway. In this situation an IP address is usually associated with the network
interface or the network connection rather than with the computer. Thus, in our
analogy, an address is assigned to each door of a house rather than to the house
itself. For a computer with a single network interface (typically called a host), we
can safely think of the IP address as the identity of the host.

An IP address has a fixed length of 32 bits. The address structure was origi-
nally defined to have a two-level hlerarEhy network ID aund host ID. The network
ID identifies the network the host is connected tc. Consequently, all hosts con-
nected to the same network have the same network ID. The host ID identifies the
network connection to the host rather than the actual host. An implication of this
powerful aggregation concept is that a router can forward packets based on the
network 1D only, thereby shortening the size of the routing table significantly.
The network ID is assigned by the Internet Network Information Center
(InferNIC). TWID is assigned by the network administrator at the local

-site. When TCP/IP is used only within an intranet (an internal and private inter-

net) the ]ocal networkgc_im;mstrator may Wxsh\ to assngn the network ID on its

The formdts oI the “classful” IP address are shown in Figure 8.5. The bit posmon
shows the number of bits from the most significant bit.

The 1P address structure is divided into five address classes: Class A, Class B,
Class C, Class D, and Class E, identified by the most significant bits of the
address as shown in the figure. Class A addresses have seven bits for network
IDs and 24 bits for host IDs, allowing up to 126 networks and about 16 million
hosts per network. Class B addresses have 14 bits for network IDs and 16 bits for
host IDs, allowing about 16,000 networks and about 64.00Q hosts for each net-
work. Class C addresses have 21 bits for network IDs and 8 bits for host IDs,
allowing about 2 million setworks and 254 hosts per network. Class D addresses
are used for multicast services that allow a host to send information to a group of
hosts simultaneously. Class E addresses are reserved for experiments.

Bit
position 0 l 23 8 16 v s 31

Class A

Class B

Class C

Class D

Class E

FIGURE 8.5 The five classes of IP addresses




