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Calculation of IP address. 
 
First Address The first address in the block can be found by setting 
the 32 - n rightmost bits in the binary notation of the address to Os. 
The first address in the block can be found by setting the rightmost 32 
- n bits to 0s. 
UExample19.6 
 A block of addresses is granted to a small organization. We know that 
one of the addresses is 205.16.37.39/28. What is the first address in the 
block? 
Solution 
The binary representation of the given address is 11001101 00010000 
00100101 00100 I 11. If we set 32 - 28 rightmost bits to 0, we get 
11001101 000100000100101 0010000 or 205.16.37.32. 
This is actually the block shown in Figure 19.3. 
Last Address The last address in the block can be found by setting the 
32 - n rightmost bits in the binary notation of the address to Is. 
The last address in the block can be found by setting the rightmost 32 
- n bits to Is. 
UExample 19.7 
Find the last address for the block in Example 19.6. 
Solution 
The binary representation of the given address is 11001101 
000100000010010100100111. If we set 32 - 28 rightmost bits to 1, we 
get 11001101 00010000 001001010010 1111 or 205.16.37.47. 
This is actually the block shown in Figure 19.3. 
Number of Addresses The number of addresses in the block is the 
difference between the last and first address. It can easily be found 
using the formula 232- n. 
The number of addresses in the block can be found by using the 
formula 232- n• 
UExample 19.8 
Find the number of addresses in Example 19.6. 
Solution 
The value of n is 28, which means that number of addresses is 232- 28 
or 16. 
UExample 19.9 
Another way to find the first address, the last address, and the 
number of addresses is to represent the mask as a 32-bit binary (or 8-
digit hexadecimal) number. This is particularly useful when we 
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are writing a program to find these pieces of information. In Example 
19.5 the /28 can be represented as 11111111 11111111 11111111 
11110000 (twenty-eight Is and four Os). Find 
a. The first address 
h. The last address 
c. The number of addresses 
Solution 
a. The first address can be found by ANDing the given addresses with 
the mask. ANDing here is 
done bit by bit. The result of ANDing 2 bits is 1 if both bits are Is; the 
result is 0 otherwise. 
Address: 
Mask: 
First address: 
11001101 00010000 00100101 00100111 
11111111 11111111 11111111 11110000 
11001101 00010000 00100101 00100000 
b. The last address can be found by ORing the given addresses with 
the complement of the mask. ORing here is done bit by bit. The result 
of ORing 2 bits is 0 if both bits are Os; the result is 1 otherwise. The 
complement of a number is found by changing each 1 to 0 and each 0 
to 1. 
Address: 
Mask complement: 
Last address: 
11001101 00010000 00100101 00100111 
00000000 00000000 00000000 00001111 
11001101 00010000 00100101 00101111 
c. The number of addresses can be found by complementing the mask, 
interpreting it as a decimal number, and adding 1 to it. 
Mask complement: 
Number of addresses: 
000000000 00000000 00000000 00001111 
15 + 1 =16 
UNetwork Address Translation (NAT) 
The number of home users and small businesses that want to use the 
Internet is ever increasing. In the beginning, a user was connected to 
the Internet with a dial-up line, which means that she was connected 
for a specific period of time. An ISP with a block of addresses could 
dynamically assign an address to this user. An address was given to a 
user when it was needed. But the situation is different today. Home 
users and small businesses can be connected by an ADSL line or cable 
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modem. In addition, many are not happy with one address; many 
have created small networks with several hosts and need an IP 
address for each host. With the shortage of addresses, this is a serious 
problem. 
A quick solution to this problem is called network address translation 
(NAT). NAT enables a user to have a large set of addresses internally 
and one address, or a small set of addresses, externally. The traffic 
inside can use the large set; the traffic outside, the small set. 
To separate the addresses used inside the home or business and the 
ones used for the Internet, the Internet authorities have reserved three 
sets of addresses as private 
addresses, shown in Table 19.3. 
 

 
 


