
NUMERIC SYSTEMS

USED IN 

NETWORKING



Decimal - Binary - Hexadecimal Table



ASCII Code

128 64 32 16 8 4 2 1

0 1 0 0 0 0 0 1

The Letter A



Data Units



Base 10 Numbering System



Base 2 Numbering System



Decimal to Binary Conversion

128 64 32 16 8 4 2 1

Number Divide Result Remainder

192 / 2   = 96 0

96 / 2   = 48 0

48 / 2   = 24 0

24 / 2   = 12 0

12 / 2   = 6 0

6 / 2   = 3 0

3 / 2   = 1 1

1 / 2   = 0 1



Binary to Decimal Conversion

128 64 32 16 8 4 2 1

1 1 0 0 0 0 0 0

1 0 0 1 1 0 0 1

1 1 1 1 1 1 1 1



Dotted Decimal Notation



IP Address Classes



IP Address Classes

255                  0                 0                 0

/8

255                 255                 0                 0

/16

255                 255              255             0

/24



Address Classes



Binary to Decimal Conversion

128 64 32 16 8 4 2 1

0 1 1 1 1 1 1 1

126.10.15.0



Binary to Decimal Conversion

128 64 32 16 8 4 2 1

1 0 1 0 1 0 1 1

171.10.15.0



Binary to Decimal Conversion

128 64 32 16 8 4 2 1

1 1 0 0 0 0 0 0

192.10.15.0



IP First Octet Address Ranges



201.20.20.0



What class address

How many subnets do you need

How many bits do you have to borrow

Add the bits you borrowed to find the subnet 

mask

128 + 64 + 32 + 16 + 8 + 4 + 2 + 1

How many bits are left for host addresses

Count host bits to find number of hosts per 

subnet

128  64   32   16   8   4   2



11111111.11111111.11111111.00000000/27

SUBNET MASK 255.255.255.224

YOU MUST BORROW AT LEAST 2 BITS

YOU MUST LEAVE AT LEAST 2 BITS

YOU MUST BORROW 2 MORE BITS THAN YOU NEED

Borrowing 3 

Bits will give 

me 8 subnets



SUBNET ADDR BROADCAST 

ADDR

Range of first subnet (canôt 

use)

0

First Usable Subnet

Second Usable subnet

Third Usable subnet

etc



201.20.20.32 201.20.20.64 201.20.20.96

201.20.20.128

255.255.255.224

201.20.20.160

201.20.20.0



CLASS B SUBNETTING



11111111.11111111.00000000.00000000/24

You have an address of 185.15.0.0

You need 250 networks

You need 250 hosts 

SUBNET 0

185.15.0.0 

185.15.0.1

185.15.0.2

185.15.0.3

185.15.0.1

185.15.0.5

185.15.0.~ 255

SUBNET 1

185.15.1.0 

185.15.1.1

185.15.1.2

185.15.1.3

185.15.1.4

185.15.1.5

185.15.1.~ 255

SUBNET 2

185.15.2.0 

185.15.2.1

185.15.2.2

185.15.2.3

185.15.2.1

185.15.2.5

185.15.2.~ 255

The last address will be 185.15.255.255



11111111.11111111.11111100.00000000/22

You have an address of 185.15.0.0

You need at least 60 subnets

You need at least 1000 hosts 

Subnet 0

185.15.0.0  to 255

185.15.1.0  to 255

185.15.2.0  to 255

185.15.3.0  to 255

Subnet 1

185.15.4.0  to 255

185.15.5.0  to 255

185.15.6.0  to 255

185.15.7.0  to 255

Subnet 2

185.15.8.0  to 255

185.15.9.0  to 255

185.15.10.0  to 255

185.15.11.0  to 255

Subnet 3

185.15.12.0  to 255

185.15.13.0  to 255

185.15.14.0  to 255

185.15.15.0  to 255

The last address will be 185.15.255.255



11111111.11111111.11111000.00000000/21

You have an address of 185.15.0.0

You need at least 30 subnets

You need at least 2000 hosts 

Subnet 0

185.15.0.0  to 255

185.15.1.0  to 255

185.15.2.0  to 255

185.15.3.0  to 255

185.15.4.0  to 255

185.15.5.0  to 255

185.15.6.0  to 255

185.15.7.0  to 255

Subnet 1

185.15.8.0  to 255

185.15.9.0  to 255

185.15.10.0  to 255

185.15.11.0  to 255

185.15.12.0  to 255

185.15.130  to 255

185.15.14.0  to 255

185.15.15.0  to 255

Subnet 2

185.15.16.0  to 255

185.15.17.0  to 255

185.15.18.0  to 255

185.15.190  to 255

185.15.20.0  to 255

185.15.21.0  to 255

185.15.22.0  to 255

185.15.23.0  to 255

The last address will be 185.15.255.255



11111111.11111111.11110000.00000000/20

You have an address of 185.15.0.0

You need at least 10 subnets

You need at least 4000 hosts 

Subnet 0

185.15.0.0  to 255

185.15.1.0  to 255

185.15.2.0  to 255

185.15.3.0  to 255

185.15.4.0  to 255

185.15.5.0  to 255

185.15.6.0  to 255

185.15.7.0  to 255

Subnet 0

185.15.8.0  to 255

185.15.9.0  to 255

185.15.10.0  to 255

185.15.11.0  to 255

185.15.12.0  to 255

185.15.130  to 255

185.15.14.0  to 255

185.15.15.0  to 255

The last address will be 185.15.255.255



11111111.11111111.11110000.00000000/20

You have an address of 185.15.0.0

You need at least 10 subnets

You need at least 4000 hosts 

Subnet 1

185.15.16.0  to 255

185.15.17.0  to 255

185.15.18.0  to 255

185.15.19.0  to 255

185.15.20.0  to 255

185.15.21.0  to 255

185.15.22.0  to 255

185.15.23.0  to 255

Subnet 1

185.15.24.0  to 255

185.15.25.0  to 255

185.15.26.0  to 255

185.15.27.0  to 255

185.15.28.0  to 255

185.15.29.0  to 255

185.15.30.0  to 255

185.15.31.0  to 255

The last address will be 185.15.255.255



11111111.11111111.11110000.00000000/20

You have an address of 185.15.0.0

You need at least 10 subnets

You need at least 4000 hosts 

Subnet 2

185.15.32.0  to 255

185.15.33.0  to 255

185.15.34.0  to 255

185.15.35.0  to 255

185.15.36.0  to 255

185.15.37.0  to 255

185.15.38.0  to 255

185.15.39.0  to 255

Subnet 2

185.15.40.0  to 255

185.15.41.0  to 255

185.15.42.0  to 255

185.15.43.0  to 255

185.15.44.0  to 255

185.15.45.0  to 255

185.15.46.0  to 255

185.15.47.0  to 255

The last address will be 185.15.255.255





11111111.11111111.00000000.00000000/24

You have an address of 185.15.0.0

You need 250 networks

You need 250 hosts 

SUBNET 0

185.15.0.0 

185.15.0.1

185.15.0.2

185.15.0.3

185.15.0.1

185.15.0.5

185.15.0.~ 255

SUBNET 1

185.15.1.0 

185.15.1.1

185.15.1.2

185.15.1.3

185.15.1.4

185.15.1.5

185.15.1.~ 255

SUBNET 2

185.15.2.0 

185.15.2.1

185.15.2.2

185.15.2.3

185.15.2.1

185.15.2.5

185.15.2.~ 255

The last address will be 185.15.255.255



HEX LAB

HEXIDECIMAL


