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Review of Previous Class

Background About Addressing

 IP Addresses/ Logical Addressing

 Types of IP Address

IPv4 Address    
 Address space

 IP address Notation                   

 Logical Operation of IP address

Course Content :

Types of IPv4 Address

 Classful Addressing

Classless Addressing

o Classful Address in details

Classes, level of addressing, subnet, network

o Classless Address in details

Variable length block, Address allocation, 
subnet, network, 

o Special Address

IPv6  Address
 IPv4 Issues

 IPv6 Address Representation

 IPv6 Types



Campus Network IP Address



Classful Addressing

Comparison of subnet, default, and supernet mask



Classless Addressing

 Subnetting and supernetting in classful addressing did not

really solve the address depletion problem.

 With the growth of the Internet, it was clear that a larger

address space was needed as a long-term solution.

 The short-term solution still uses IPv4 addresses, but it is

called classless addressing 1996.



Classless Addressing

Variable-Length Blocks

 In classless addressing, the whole address space is divided into variable length blocks.
 Theoretically, we can have a block of 2  addresses. 
 The only restrictionis that the number of addresses in a block needs to be a power of 2.
 An organization can be granted one block of addresses.

0.0.0.0 through 255.255.255.255
00000000 00000000 00000000 00000000
.
.
111111111 111111111 111111111 111111111



Classless Addressing Two-Level Addressing

In classless addressing, the 
prefix defines the network 
and the suffix defines the 
host. 
All addresses in the block have the same prefix; 
each address has a different suffix.

The prefix length in classless addressing can be 1 to 32. 



Classless Addressing

Slash Notation
In classful addressing, the netid length is inherent in the address. Given an address, we know the class 

of the address that allows us to find the netid length (8, 16, or 24). 

In classless addressing, the prefix length cannot be found if we are given only an address in 

the block. The given address can belong to a block with any prefix length. 

In classless addressing, we need to know one of the addresses 

in the block and the prefix length to define the block. 

10.28.0.0/29

The slash notation is formally referred to as classless interdomain routing 
or CIDR (pronounced cider) notation.



Classless Addressing

Network Mask
The idea of network mask in classless addressing is the same as the one in classful

addressing. 
A network mask is a 32-bit number with the n leftmost bits all set to 1s and the rest 

of the bits all set to 0s. 

255.255.255.248Network Mask/Subnet Mask

10.28.0.0/29 n=29Network address 

1111111 1111111 1111111 11111000
29                               32-29=3 



Classless Addressing
The following addresses are defined using slash notations.

a. In the address 12.23.24.78/8, the network mask is 255.0.0.0. The mask has

eight 1s and twenty-four 0s. The prefix length is 8; the suffix length is 24.

b. In the address 130.11.232.156/16, the network mask is 255.255.0.0. The mask

has sixteen 1s and sixteen 0s.The prefix length is 16; the suffix length is 16.

c. In the address 167.199.170.82/27, the network mask is 255.255.255.224. The

mask has twenty-seven 1s and five 0s. The prefix length is 27; the suffix length

is 5.



Classless Addressing (Extracting Block Information)

An address in slash notation (CIDR) contains all information we need about the block:

the first address (network address), the number of addresses, and the last address. 



Classless Addressing

One of the addresses in a block is 110.23.120.14/20. Find the number of addresses,

the first address, and the last address in the block.

Solution
The network mask is 255.255.240.0.

a. The number of addresses in the network is 232 − 20 = 4096.

b. To find the first address, we apply the first short cut to bytes 1, 2, and 4 and the

second short cut to byte 3. The first address is 110.23.112.0/20.

c. To find the last address, we apply the first short cut to bytes 1, 2, 

and 4 and the second short cut to byte 3. The OR operation is applied 

to the complement of the mask. The last  address is 110.23.127.255/20.



Classless Addressing

Block Allocation
The ultimate responsibility of block allocation is given to a global authority called ICANN 

For the proper operation of the CIDR, three restrictions need to be applied to the allocated block.



Internet Address Allocation



Classless Addressing

An ISP has requested a block of 1000 addresses. The following block is

granted.

a. Since 1000 is not a power of 2, 1024 addresses are granted (1024 = 210).

b. The prefix length for the block is calculated as n = 32 −

log2
1024 = 22.

c. The beginning address is chosen as 18.14.12.0 (which is

divisible by 1024).

The granted block is 18.14.12.0/22.

The first address is 18.14.12.0/22

The last address is 18.14.15.255/22.



An organization (or an ISP) that is granted a range of addresses may divide the range into several 
subranges and assign each subrange to a subnetwork (or subnet).

1. The number of addresses in each subnetwork should be a power of 2.

2. The prefix length for each subnetwork should be found using the 

following formula: 

Following steps need to be carefully followed to guarantee the proper operation of 

the subnetworks.

3. The starting address in each subnetwork should be divisible 

by the number of addresses in that subnetwork. This can be 

achieved if we first assign addresses to larger networks. 

Classless Addressing (Subnetting)

The total number of addresses granted to the organization is N, the prefix length is n, the assigned number of
addresses to each subnetwork is Nsub, the prefix length for each subnetwork is nsub, and the total number of
subnetworks is s



Address Aggregation
One of the advantages of CIDR architecture is address aggregation. ICANN assigns a
large block of addresses to an ISP. Each ISP in turn divides its assigned block into smaller
subblocks and grants the subblocks to its customers; many blocks of addresses are
aggregated in one block and granted to one ISP.

Classless Addressing



An BTCL is granted a block of addresses starting with 190.100.0.0/16 (65,536

addresses).

The ISP needs to distribute these addresses to three groups of customers as follows:

❑ The Dhaka group has 64 customers; each needs approximately 256 addresses.

❑The Barishal group has 128 customers; each needs

approximately 128 addresses.

❑ The Khulna group has 128 customers; each needs approximately 64 addresses.

We design the subblocks and find out how many addresses are still available after

these allocations.

Example

Classless Addressing



Solution
Let us solve the problem in two steps. In the first step, we allocate a

subblock of addresses to each group. The total number of

addresses allocated to each group and the prefix length for each

subblock can found as

Figure 1 shows the design for the first hierarchical level. Figure 2

shows the second level of the hierarchy. Note that we have used the

first address for each customer as the subnet address and have

reserved the last address as a special address.

Classless Addressing



Solution to Example  first step

Classless Addressing



Classless Addressing



SPECIAL ADDRESSES

In classful addressing some addresses were reserved for special

purposes. The classless addressing scheme inherits some of these

special addresses from classful addressing.

All-Zeros Address  : The block 0.0.0.0/32

All-Ones Address: Limited Broadcast Address
The block 255.255.255.255/32

Loopback Addresses

The block 127.0.0.0/8 is used for the loopback address, which is an address used to test 

the software on a machine

Transport layer

Application layer

Network layer

Process 1 Process 2

Destination address:127.x.y.z

Packet



Unicast Multicast and Broadcast



Private Addresses/Local Address
A number of blocks are assigned for private use. They are not recognized globally.

224.0.0.0/4 is reserved for multicast communication.

SPECIAL ADDRESSES

Multicast communication



Special Addresses in Each block

Network Address

The have already discussed network addresses. The first address (with the suffix set 

all to 0s) in a block defines the network address. 10.28.0.0/29

Direct Broadcast Address

The last address in a block or subblock (with the suffix set all to 1s) can be used as a 

direct broadcast address. This address is usually used by a router to send a packet to 

all hosts in a specific network. 

SPECIAL ADDRESSES



Important Notes

https://www.auvik.com/resources/subnet-calculator/



Quiz



Designing an Address Plan IPv4

The following table shows the host allocation for each part of that campus

The University has
the following address
space: –
172.16.0.0/16 IPv4
Address block



Designing an Address Plan IPv4
add a column to show the subnet sizes for each function



Designing an Address Plan IPv4

assign address blocks accordingly



IPV6 Addressing

IPv4 Issues

IPv6 Address Representation

IPv6 Types



Why not IPV5



Notation -Hexadecimal

Hexadecimal



Why IPv6
 IPv6 is designed to be the successor to IPv4.

 Depletion of IPv4 address space has been the motivating factor for moving to IPv6.

 Projections show that all five RIRs will run out of IPv4 addresses between 2015 and 2020.

 With an increasing Internet population, a limited IPv4 address space, issues with NAT and an Internet of 
things, the time has come to begin the transition to IPv6!

 IPv4 has a theoretical maximum of 4.3 billion addresses, plus private addresses in combination with 
NAT. 

 IPv6 larger 128-bit address space provides for 340 undecillion addresses.

 IPv6 fixes the limitations of IPv4 and includes additional enhancements, such as ICMPv6.



Why IPv6



IPV6



IPV6 Shortening



IPV6 Shortening



IPV6 expanding



Finding the IPV6 Prefix



Finding the IPV6 Prefix



IPV6 Configuration in CISCO Router



IPv6 Address Types

There are three types of IPv6 addresses:

 Unicast

 Multicast 

 Anycast.

Note: IPv6 does not have broadcast addresses.



Types of IPv6 Addresses

IPv6 Unicast Addresses

Unicast
 Uniquely 

identifies an 
interface on an 
IPv6-enabled 
device.

 A packet sent to a 
unicast address is 
received by the 
interface that is 
assigned that 
address. 



Types of IPv6 Addresses

IPv6 Unicast Addresses (cont.)



IPv6 Multicast Addresses

Assigned IPv6 Multicast Addresses

• IPv6 multicast addresses have the prefix FF00::/8

• There are two types of IPv6 multicast addresses:

 Assigned multicast

 Solicited node multicast



Thank You

It Feels Good When You can Design a 
Campus Network


