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facing a street called Main Street and another facing a different street called
Broadway. In this situation an [P 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 ofa house rather than to the house
itself. For a computer with a single network interface (typically called a hosi), we
can safely think of the IP address as the identity of the host.

An IP address has a fiIed length of 32 bits. 'fhe address structure was origi-
nally defined to have a two-level hierarclry: Eetwork ID and host lD. The network
ID i{e_n1!!qlth9 gg!yg1! llrq tqrt i9 csnnected 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 florward packets based on the
network lD only, thereby shortening the size of the routing table significantly.
The network ID is assigned by the Internet Network Information Center
(fnreiNlet T,GloaaID i-1 assigned bJ the rierworkzdministiatoi at'tt"-iocat
sitg. when TCP/IP is used oniy within an intranet (an internil and pr]vaG inGr-
net). the local netrvork gdqilrEltlor'may wrs\ to assign the nerwork ID on its
own. Howcver. thehddress witftgfibe recognized by a host on the global Inteinet.
The lormats of the "classful" IP address aie shown in Figure 8.5. The bit posiiion
shows the number of bits from the most significant bit.

The IP 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 l6 bits for
host IDs, allowing about 16,000 networks and about-64,00Ahosts for each net-
work. Class C addresses have 2l bits for network IffiB bits for host IDs,
allowing about 2 rnillion negsorks 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.
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FIGURE 8.5 The five classes of IP addresses
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