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IP:Internet Addressing 

Introduce 
 
-Addressing is a critical component of the Internet abstraction. To give the 
appearance of a single network, all host computers must use a uniform addressing 
scheme, and each address must be unique. Although each computer has a MAC 
address, such addresses do not suffice because the Internet can include multiple 
network technologies and each technology defines its own MAC addresses. 
To guarantee uniform addressing, IP defines an addressing scheme that is 
independent of the underlying MAC addresses. IP addresses are used as destinations 
in the Internet analogous to the way MAC addresses are used as destinations on a 
LAN. To send a packet across the Internet, the sender places the destination’s IP 
address in the packet, and passes the packet to IP protocol software for forwarding. 
IP protocol software uses the destination IP address when it forwards the packet 
across the Internet to the destination computer. 

IP:Internet Addressing 

The advantage of IP addressing lies in uniformity: an arbitrary pair of application 
programs can communicate without knowing the type of network hardware or MAC 
addresses being used. The illusion is so complete that some users are surprised to 
learn that IP addresses are supplied by protocol software and are not part of the 
underlying network. Interestingly, we will learn that many layers of protocol software 
use IP addresses. 
 
 
To summarize: 
 
To provide uniform addressing in the Internet, IP defines an abstract 
addressing scheme that assigns each host a unique protocol address; 
applications use IP addresses to communicate. 
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The IP Addressing Scheme 
 
The IP standard specifies that each host is assigned a unique 32-bit number known 
as the host’s Internet Protocol address, IP address, or Internet address†. When 
sending 
a packet across the Internet, the sender must specify its own 32-bit IP address (the 
source address) as well as the address of the intended recipient (the destination 
address). 
To summarize: 
An Internet address (IP address) is a unique 32-bit binary number assigned 
to a host and used for all communication with the host. 
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The IP Address Hierarchy 
 
- Analogous to the hierarchical addressing using with WANs, each 32-bit IP address is 
divided into two parts: a prefix and a suffix. 
 -Instead of identifying a packet switch, an IP prefix identifies the physical network to 
which the host is attached. 
-An IP suffix identifies a specific computer on the network. That is, each physical 
network in the Internet is assigned a unique network number. 
- The network number appears as a prefix in the IP address of each computer 
attached to the network, and each computer on a given physical network is assigned 
a unique suffix. 
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The IP Address Hierarchy 
 
To guarantee uniqueness, no two networks in the Internet can be assigned the same 
network number and no two computers on a given network can be assigned the 
same suffix. For example, if an internet contains three networks, they might be 
assigned network numbers 1, 2, and 3. Three computers attached to network 1 can 
be assigned suffixes 1, 3, and 5, while three computers attached to network 2 can be 
assigned suffixes 1, 2, and 3. The assigned values do not need to be contiguous. 
The important point is that the IP address scheme guarantees two properties: 
 
•Each computer is assigned a unique address (i.e., a single address is never assigned 
to more than one computer). 
•Although network number assignments must be coordinated globally, suffixes can 
be assigned locally without global coordination. 
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The IP Address Hierarchy 
 
The first property is guaranteed because an IP address contains both a prefix and a 
suffix. If two computers are attached to different physical networks, the prefixes 
assigned to their addresses will differ. If two computers are attached to the same 
physical network, their addresses have different suffixes. Thus, the address assigned 
to a computer is unique. 

IP:Internet Addressing 

Original Classes Of IP Addresses 
 
The original scheme, which is known as classful IP addressing, divided the IP address 
space into three primary classes, where each class has a different size prefix and 
suffix. 
 
The first four bits of an address determined the class to which the address 
belonged, and specified how the remainder of the address was divided into prefix 
and suffix. Figure 21.1 illustrates the five address classes, the leading bits used to 
identify each class, and the division into prefix and suffix. The figure follows the 
convention used in TCP/IP protocols of numbering bits from left to right and using 
zero for the first bit. 

-A Class is used for networks which contains 16 million users.First octet represents 
network and other three octet are for users. 
-B class addresses 2 bits of 4 bits.First 2 bits are always “10”.Adresses  are used 
between 128 and 191 
-C Class address is used for small networks up to 254 users. 

IP:Internet Addressing 
Dotted Decimal Notation 
 
Although IP addresses are 32-bit numbers, users do not enter or read the values in 
binary. Instead, when interacting with a user, software uses a notation that is more 
convenient for humans to understand. Called dotted decimal notation, the form 
expresses each 8-bit section of a 32-bit number as a decimal value and uses periods 
to separate the sections. Figure 21.2 illustrates examples of binary numbers and the 
equivalent dotted decimal notation. 
 
 
Dotted decimal notation is a syntactic form that IP software uses to 
express 32-bit binary values when interacting with humans. Dotted 
decimal represents each octet in decimal and uses a dot to separate 
octets. 
 



15/05/2015 

3 

The IP Datagram 

TCP/IP protocols use the name IP datagram to refer to an Internet packet. 
Surprisingly, an IP datagram has the same general format as a hardware frame: 
the datagram begins with a header followed by a data (or payload) area. Figure 
22.1 illustrates the datagram format. 

-A packet sent across a TCP/IP internet is called an IP datagram. 
Each datagram consists of a header followed by data area, which is 
known as the payload. 
-The size of a datagram is determined by the application that sends 
data. Allowing the size of datagrams to vary makes IP adaptable to a 
variety of applications. 

The IP Datagram Header Format IPv6 
-IPv6 Features 
• Address Size. Instead of 32 bits, each IPv6 address contains 

128 bits. The resulting address space is large enough to 
accommodate continued growth of the world-wide Internet 
for many decades. 

• Header Format. The IPv6 datagram header is completely 
different than the IPv4 header. Almost every field in the 
header has been changed; some have been replaced. 

• Extension Headers. Unlike IPv4, which uses a single header 
format for all datagrams, IPv6 encodes information into 
separate headers. A datagram consists of the base IPv6 
header followed by zero or more extension headers, 
followed by data. 

IPv6 

• Support For Real-Time Traffic. IPv6 includes a mechanism 
that allows a sender and receiver to establish a high-quality 
path through the underlying network and to associate 
datagrams with that path.Although the mechanism is 
intended for use with audio and video applications that 
require high performance guarantees, the mechanism can 
also be used to associate datagrams with low-cost paths. 

• Extensible Protocol. Unlike IPv4, IPv6 does not specify all 
possible protocol features. Instead, the designers have 
provided a scheme that allows a sender to add additional 
information to a datagram. 

• The extension scheme makes IPv6 more flexible than IPv4, 
and means that new features can be added to the design as 
needed. 
 

IPv6 

-IPv6 Datagram Format 
 
• An IPv6 datagram contains a series of headers. As Figure 24.2 illustrates, 

each datagram begins with a base header, which is followed by zero or 
more extension headers followed by the payload. 
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IPv6 Base Header Format 

Although it is twice as large as an IPv4 header, the IPv6 base header contains 
less information. Figure 24.3 illustrates the format. 
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