
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

Subnet  Mask



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

ADDRESS

HOST ADDR

RANGE

BROADCAST

ADDR

201.20.20.0 201.20.20.1 ~ 

201.20.20.30

201.20.20.31

201.20.20.32 20120.20.33

201.20.20.62

201.20.20.63

201.20.20.64 201.20.20.65

201.20.20.94

201.20.20.95

201.20.20.128 201.20.20.129

201.20.20.158

201.20.20.159

201.20.20.160 201.20.20.161

201.20.20.190

201.20.20.191

201.20.20.192 201.20.20.193

201.20.20.222

201.20.20.223

201.20.20.224 201.20.20.225

20120.20.254

201.20.20.255

201.20.20.96 201.20.20.97

201.20.20.126

201.20.20.127



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



185.15.0.0 (Class B Address)

10100000.00001111.00000000.00000000

We need 60 subnets

Borrow 6

10100000.00001111.11111100.00000000

Count 2 4 8 16 32 64

64 Subnets

Subnet Mask Add the Bits you borrowed

128+64+32+16+8+4=252

255.255.252.0

Remaining Host Bits = 10

Count 10 bits 2 4 8 16 32 64 128 256 512 1024

1024 addresses on each subnet

Class B Subnets



Problem

• You have 1024 

addresses on each 

subnet 

• The largest number 

you can assign to a 

host is 255 

• How do you number 

the rest of the hosts?

Class B Subnets



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



VLSM

VLSM

Variable Length Subnet Mask



9.1.5.1 Traditional Subnetting Wastes Addresses



Variable Length Subnet Masks (VLSM)



NNNNNNNN.NNNNNNNN.NNNNNNNN.NNNHHHHH

• Using Classful addressing we would borrow 3 bits for the networks 

which would give us 8 subnets (we only need 5)

• The remaining 5 bits would be turned into host addresses giving us 32 

addresses on each subnet

• This is a waist of addresses because we do not need 32 address on 

each subnet



A: must support 14 hosts

B: must support 28 hosts

C: must support 2 hosts

D: must support 7 hosts

E: must support 28 host

NNNNNNNN.NNNNNNNN.NNNNNNNN.HHHHHHHH

A 14

B 28

C 2

D 7

E 28

VLSM

HOSTS ON EACH SUBNET



A: /28 (255.255.255.240) mask to support 14 hosts 

B: /27 (255.255.255.224) mask to support 28 hosts 

C: /30 (255.255.255.252) mask to support 2 hosts 

D*: /28 (255.255.255.240) mask to support 7 hosts 

E: /27 (255.255.255.224) mask to support 28 hosts

NNNNNNNN.NNNNNNNN.NNNNNNNN.HHHHHHHH

A 14

B 28

C 2

D 7

E 28

VLSM

HOSTS ON EACH SUBNET



B: 204.15.5.0/27 host address range 1 to 30 

E: 204.15.5.32/27 host address range 33 to 62 

A: 204.15.5.64/28 host address range 65 to 78 

D: 204.15.5.80/28 host address range 81 to 94 

C: 204.15.5.96/30 host address range 97 to 98

NNNNNNNN.NNNNNNNN.NNNNNNNN.HHHHHHHH

A 14

B 28

C 2

D 7

E 28

VLSM

HOSTS ON EACH SUBNET

NNNHHHHH

NNNHHHHH

NNNNHHHH

NNNNHHHH

NNNNNNHH







NNNNNNNN.NNNNNNNN.NNNNNNNN.HHHHHHHH



NNNNNNNN.NNNNNNNN.NNNNNNNN.HHHHHHHH



http://vlsmcalc.net/

201.15.5.0

https://subnettingpractice.com/vlsm.html





HEX LAB

HEXIDECIMAL



Binary and Hexadecimal System

Only need 4 Hex positions:

4096 256 16 1



Converting Binary to Hexadecimal



Example: 

4F6A = 

(4 x 163)

+ (F[15] x 162)

+ (6 x 161)

+ (A[10] x 160) 

= 20330 (decimal)



3* 4096 =12288

F* 256 =3840

4* 16 =64

B* 1 =11

=16203

Convert hex 3F4B to a Decimal

(Work right to left)


