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IP Addressing

IP Address

IPV 4 IPV 6

1t octet 2" octet 3" octet 41 octet

HlEEEEEEEEEEEEEEEEEEEEEEEEEE .

8 bit 8 bit 8 bit 8 bit




Classes of IP Address and range

Class 1%t octet 2" octet 3" octet 41 octet
Class A |[N/N|N|IN/N|N/N/N/H/H/H/HIH|/H/H/HH/H/H|H/H/H/HH|H|H/HH|H
Leading bit
pattern
0O|0j0O|O0O|O|O|0O]O
15HIP
O|1 (1|11 ]1|1]1
Last IP
ClassB IN/N/N|N|/N|N|NINJN/N N N/ N/N N N|HHHHHHHH[HHHHH
Leadingbit | 1 |0
pattern
1/0|0|0|0|0]|0]O
13 IP
1101|112 1]1]1]1
Last IP
ClassC IN|/N|[N|N|N|N|NINJN/N/N/ N N N N/N|N/N/ N NN N N NJH/H|/H HH
Leading bit
pattern
1/1(0|0|0|0]|0]|0O
13t IP
1/1(0|1 (212|111
Last IP
D RECERVED FOR MULTICASTING
E RESERVED FOR EXPERIMENTAL, USED FOR RESEARCH

Private Address Space
Class A 10.0.0.0 to 10.255.255.255

Class B 172.16.0.0 to 172.31.255.255 Class C 192.168.0.0 to 192.168.255.255




Q1: Address Class Identification

Address Class Address Class
10.250.1.1 - 150.10.15.0 -
192.14.2.0 - 148.17.9.1 -
193.42.1.1 - 126.8.156.0 -
220.200.23.1 - 230.230.45.58 -
177.100.18.4 - 119.18.45.0 -
249.240.80.78 - 199.155.77.56 -
117.89.56.45 - 215.45.45.0 -
199.200.15.0 - 95.0.21.90 -
33.0.0.0 - 158.98.80.0 -
Net ID & Host ID
IP Address
Net ID Host ID
o oo [ PosbleTumer ST eens, , [ Nearts | Postble numbers of s

Class A

Class B

Class C

Q2: Network & Host Identification

Circle the network portion of these addresses:

177.100.18.4
119.18.45.0
209.240.80.7/8
199.155.77.56

Circle the host portion of these addresses:

10.15.123.50
171.2.199.31

198.125.87.177

223.250.200.222




Circle the network portion of these addresses: | Circle the host portion of these addresses:
117.89.56.45 17.45.222.45
215.45.45.0 126.201.54.231
192.200.15.0 191.41.35.112
95.0.21.90 155.25.169.227
33.0.0.0 192.15.155.2
158.98.80.0 123.102.45.254
217.21.56.0 148.17.9.155
10.250.1.1 100.25.1.1
150.10.15.0 195.0.21.98
192.14.2.0 25.250.135.46
Network Address

Net id stays as it is and host id bits gets all zero.
Eg:- consider 198.168.12.55 IP address and find the network address it belongs to

IP Address
1%t octet 2" octet 3" octet 4" octet
198 168 12 55
NN EEEEEEEE EEEE.
Network Address
HEEEEEEEEEEEEEE e EEEE EEEE.
Host Address

Host id stays as it is and net id bits gets all zero.
Eg:- consider 198.168.12.55 IP address and find the host address of it

IP Address
1% octet 2" octet 3" octet 4™ octet
198 168 12 55
HEEEEEEE NN NN EEEEEEE

Host Address

ENEEEEEEEEEEEEEEEEEEEEEEEEEE

10



Default subnet mask / Subnet Mask
Net id gets all ones and host id gets all zero

Eg:- consider 198.168.12.55 IP address and find it’s default subnet mask

IP Address
1% octet 2" octet 3" octet 4™ octet
198 168 12 55
HEEEEN ] ] HE

Default Subnet Mask

Q3: Using the IP address and subnet mask shown write out the network address:

188.10.18.2

255.255.0.0

10.10.48.80

255.255.255.0

192.149.24.191

255.255.255.0

150.203.23.19

255.255.0.0

10.10.10.10

255.0.0.0

186.13.23.110

255.255.255.0

200.120.135.15

255.255.255.0

27.125.200.151

255.0.0.0

199.20.150.35

255.255.255.0

28.212.250.254

255.255.0.0

11




Q4: Using the IP address and subnet mask shown write out the host address:

188.10.18.2
255.255.0.0

10.10.48.80
255.255.255.0

222.49.49.11
255.255.255.0

128.23.230.19
255.255.0.0

10.10.10.10
255.0.0.0

200.113.123.11
255.255.255.0

223.169.23.20
255.255.0.0

203.20.35.215
255.255.255.0

117.15.2.51
255.0.0.0

199.120.15.135
255.255.255.0

191.55.165.135
255.255.255.0

48.21.25.54
255.255.0.0

Q5: Write the correct default subnet mask for each of the following addresses:

177.100.18.4

119.18.45.0

191.249.234.191

223.23.223.109

12




10.10.250.1

126.123.23.1

223.69.230.250

192.12.35.105

77.251.200.51

189.210.50.1

88.45.65.35

128.212.250.254

193.100.77.83

125.125.250.1

1.1.10.50

Subnetting

IP Address before subnetting

Old Net ID bits Old Host ID bits
IP Address after subnetting
Old Net ID bits Subnet ID bits borrowed | Old Host id bits after
from old host ID borrowed
| |
I I
I I
I I
I I
I I
I I
New net ID New host ID

Determining number of subnets and hosts

Number Of subnets - 2 number of subnet bits

Number of hosts per subnet = 2 new hostidbits

13



For each subnet

Network ID

15t usable IP

Last usable IP

Broadcast ID can be identified

E.g. 01 :-
Class C Address unsubnetted:

195. 223 . 90 . 0

/195.223500 to 195.223.50.255

Class C Address subnetted (2 bits borrowed):

Notice that the subnet and
broadcast addresses match.

195.223 .50 .0 0|0 © ©O OMI
IP Range /95 223500

to 1959.22350.63

/195. 223 .50 .0 /|0 © © 0 O © subnet 2

IP Range /95.223.50.64 “*to

199 . 2232800237

195.223 .50 . 1 0|0 © © © © © subnet 3

IP Range /95.22350./28 to

192 .£83.90.071

195.223 .50 . | 1|0 © © © © O subnet 4
IP Range [195.22350.192 €to 195.223.50.255

E.g. 02 :- Number of needed subnets 14
Number of needed usable hosts 14

Network Address 192.10.10.0

Address class C

Default subnet mask 255 .255 .255 .0

Custom subnet mask 255 .255 .255 240

Total number of subnets

/6

Total number of host addresses

/6

Number of usable addresses

/4

Number of bits borrowed

4




Nomber of

256 /128 64 32| /6 8 4 2 = Hoests
Naumber of
Subrets - 2 4 8 /6| 32 64 /128 256
/128 64 32 e | 8 4 2 /= Bf'mar«f values
/192 .10 ./10. O ©C © © O O O ©O
) / 28 /6 Observe the total number of
Add the binary value 64 hosts
numbers to the left of the line to —_ 2
create the custom subnet mask. 3 2 ———— Subtract 2 for the number of
+ /6 f4 usable hosts.
240
E.g. 03 :- Number of needed subnets 14
Number of needed usable hosts 14
Network Address 192.10.10.0
Address class C
Default subnet mask 255 .255 .255 0O
Custom subnet mask 255 . 255 .255 240
Total number of subnets /6
Total number of host addresses /6
Number of usable addresses /4
Number of bits borrowed ¥
Workings
Namber of
256 /128 64 32| l6 8 4 2 — Hosts
Number of
Subrets - 2 4 8 /6| 32 64 128 256
128 64 32 le | 8 4 2 /! - Bf'marvf values
/122 . /10 ./10. © © © © © O © ©O
) / 28 fé Observe the total number of
Add the binary _value 64 hosts.
numbers to the left of the line to — 2
create the custom subnet mask. 32 ﬁ Subtract 2 for the number of
+ /6 usable hosts.

240



Q6: Find the followings

A. Number of needed usable hosts 60
Network Address 198.100.10.0

Address class

Default subnet mask

Custom subnet mask

Total number of subnets

Total number of host addresses

Number of usable addresses

Number of bits borrowed

B. Number of needed subnets 250
Network Address 101.0.0.0

Address class

Default subnet mask

Custom subnet mask

Total number of subnets

Total number of host addresses

Number of usable addresses

Number of bits borrowed

16




