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How to Calculate Networ k and Broadcast Address

If you are going to set up a network, then you have to know how to distribute the devices on that network.
Knowing how to calculate network and broadcast addresses if you have the | P address and subnet mask is
essential to setting up a...

Method 1 of 3:

Using Classful Network

subnet mask 0 (I128]192|224|240| 24% |252 | 954 | 155

No. of bits used
for Subnetting (n) of1)12(3(4 |5 | |7 &
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Deter mine the total number of bitsused for subnetting. For a classful network total bitsis 8. So Total
bits =T, = 8. The total bits used for subnetting (n) is determined by the subnet mask.
1. Subnet masks can be 0, 128, 192, 224, 240, 248, 252, 254 and 255.
2. The number of bits used for subnetting (n) to their corresponding subnet mask is as follows: 0=0,
128=1, 192=2, 224=3, 240=4, 248=5, 252=6, 254=7, and 255=8.
3. Subnet mask 255 is default, so it'll not be considered for subnet masking.
4. For example: Let's assume the |P addressis 210.1.1.100 and Subnet mask is 255.255.255.224. The
total bits= T, = 8. The number of bits used for subnetting for subnet mask 224 is 3.
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Number of bits left for host
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Determine the number of bitsleft to host. The equation to determine the number of bits left to host is
b

(m) =T, - n. From the previous step, you got the number of bits used for subnetting (n) and you know the
total bits used " T, =8". then you can get the number of bits Ieft for host by subtracting 8-n.

1. Using the example above, n=3. The number of bitsleft for host is (m) = 8 - 3 =5. 5 isthe number of
bits you have l€eft to host.

Number of subnets 2”

Value of last bit used for subnet masking :A‘-‘Q_m
Number of host per subnet ° 2'“..2
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Calculate the number of subnets. The number of subnetsis 2". The number of hosts per subnet = 2M - 2,
1. In our example, the number of subnetsis 2" = 23 = 8. 8 is the total number of subnets.



Number of subnets : 2“
Value of last bit used for subnet masking :A=2m

Number of host per subnet * 2'“..2
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Calculatethe value of thelast bit used for subnet masking. The value of last bit used for subnet
masking is (?) =2M.
1. In our example, the value of last bit used for subnet masking is ? = 2° = 32. The value of the last bit
used is 32.
5. Calculatethe number of hosts per subnet. The number of hosts per subnet is represented by the formula
2m. 2
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Separ ate the subnets by the value of last bit used for subnet masking. Now you can find previously
calculated number of subnets by separating subnets each having value of last bit used for subnet masking
or 2. In our example, ?=32. So we can separate | P addresses in increments of 32.

1. The 8 subnets (as calculated in previous step) are shown above.

2. Each of them has 32 addresses.



QIU.l-I.D- 1‘0.‘-],32- 210, 1. |.(4 - 210.1.1,96"
2000130 |2004.1.65 | 20045 | 2127
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network address
broadcast address .
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Determinethe network and broadcast addresses for the | P addr esses. The lowest address in a subnet
isthe network address. The highest address in a subnet is the broadcast address.

210.1.).0- | 210.1.1.32~ | 219.1- . 2.1, 1, 9-
2100130 [210.1.0. 67 | 2N, 1i°:i:‘-;l§li=

210.1.1.128-| 210-1. \. [ €0-| & 1142 [ 240, 1.1.224

210.1.1.159 [ 2]0.1.). (41 | 2\ 2> [a0l2ss

8. 210.1.1.100
network address = 210.1.1.96

broadcast address = 210.1.1.127
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Deter mine the broadcast address for your | P address. The lowest address of the subnet your 1P address
fallsin isthe network address. The highest address in the subnet your |P address fallsin is the broadcast
address.
Our example IP address 210.1.1.100 fallsin the 210.1.1.96 - 210.1.1.127 subnet (see the previous
step table). So 210.1.1.96 is network address and 210.1.1.127 is broadcast address.

Method 2 of 3:

Using CIDR
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Writethe bit-length prefix in bit format. In CIDR, you have a I P address followed by bit-length prefix
separated by slash(/). Now you can start to convert bit-length prefix to quad-dotted by separating the bit-
length prefix in increments of 8 and adding the final bit number.

1. Example: If the bit-length prefix is 27, then writeitas8+ 8+ 8 + 3.

2. Example: If bit-length prefix is 12, then writeitas8+4+0+0.

3. Example: Default bit-length prefix is 32, then writeitas8 + 8 + 8 + 8.

Jisya @I NG O 28

07- &+H+H+3

G\.lncl E

dotted 0 129|192 |224[240 (249 152 764|255

pit-length | o[y |23 |4 |3 |CG[F]B

Convert the bit-length prefix to quad-dotted format. Convert the corresponding bit according to the
above table and represent in quad-dotted decimal format. For example, bit-length 27 is represented by
8+8+8+3. This convertsto 225.225.225.224.
1. Using another example, the IP addressis 170.1.0.0/26 . Using above table, you can write the bit-
length prefix 26 as 8+8+8+2. Using the chart above, this convertsto 225.225.225.192. Now the IP
addressis 170.1.0.0 and subnet mask in quad-dotted decimal format is 255.255.255.192 .



3. Determinethetotal number of bits. The total number of bitsis represented using the following equation:
T,=8.
b

example...
170.1.0.0/26

G“;;i; 2] 0 [\2% (192 [224[246]249 11GY| 264 | 265

pit-length | o |y | 23 |4 |3 |C]|F|B

Deter mine the number of bitsused for subnetting. Subnet masks can be 0, 128, 192, 224, 240, 248,
252, 254 and 255. The table above gives you the Number of bits used for subnetting (n) to their
corresponding subnet mask.

1. For subnet mask 255 is default, so it'll not consider for subnet masking.

2. From the previous step, you got | P address = 170.1.0.0 and Sub-net mask = 255.255.255.192

3. Tota bits=T, =8

4. Number of bits used for subnetting = n. Asthe subnet mask = 192, its corresponding number of bits

used for Subnetting is 2 from above table.

To= m+n
m=T_-n
&-1
0

number of bits left for host
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Calculatethe number of bitsleft to host. From the previous step, you got the number of bits used for
subnetting (n) and you know the total bits (T, ) = 8. Then you can get number of bits|eft for host is (m) =



Tb-norTb: m-+n.

1. In our example, the number of bits used for subnetting (n) is 2. So the number of bitsleft for host is
m =8 - 2 =6. Thetota bitsleft for the host is 6.
6. Calculatethe number of subnets. The Number of subnetsis 2.

1. In our example, the number of subnets = 22 = 4. The total number of subnetsis 4.

Pl 21 = 4 subnets
SPS
< o4

"
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Calculate the value of last bit used for subnet masking. Thisis represented with the formula (?) = 2M
1. In our example, the value of last bit used for subnet masking = ? = 26 = 64. The value of the last bit
used for subnet masking is 64.

last bit used for subnet masking
A

host per subnet = 2" - 2
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Calculate the number of hosts per subnet. The number of hosts per subnet is 2M - 2.



[#0.1.6.0 - 170.1.0.63
170.1.0.64-170.1.0.193F 64
|30 110 12%- {3010 149] 5
130.1.0.192 - 130.1.0.255 - ¢4
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Separ ate the subnets by the value of the last bit used for subnet masking. Now you can find
previously calculated number of subnets by separating subnets each having the value of last bit used for
subnet masking or ?.

1. Inour example, the last value used for subnet masking is 64. This produces 4 subnets with 64
addresses.

[#0.1.0.0 - 170.1.0.63
170.1.0.64-170.1.0.12 3
130.1.0.12%- 130.\.0.19]
[530.10.192 - 150.1.0,255 /

IP Address 170.1.0.0
10.
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Find which subnet your 1P addressisin. Our example IPis170.1.0.0. Thisfallsin the 170.1.0.0 -
170.1.0.63 subnet.



|70.1.0.0 - CloN0ED
170.1.0.64-170.1.0.12 3
|130.1.0.12% - 130.\.0.14]
o PoNla) 561 0255

IP Address 170.1.0.0

network address = 170.1.0.0
broadcast address = 170.1.0.63

11.
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Determine your broadcast address. The first addressin a subnet is the network address and the last
number is the broadcast address.
1. Our example IP addressis 170.1.0.0. So 170.1.0.0 is network address and 170.1.0.63 is broadcast
address.

Method 3 of 3:

Using A Network Calculator

1. Find your IP address and subnet address. On PC, you can Find your |P address by typing "ipconfig"
into the command prompt. Y our |P addressis next to |Pv4 address, and you can find the subnet address
right below it in the command prompt. On Mac, you can find your |P address and subnet addressin the
Network app in System Preferences.

Goto http://jodies.de/ipcalc in a web browser. You can use any web browser on PC or Mac.

Enter thelP addressin thefield that says Address (Host or network). The website will try to detect

your | P address automatically. Double-check it to make sure it is detecting the correct address. If it is not

correct, enter the correct address.

4. Enter thesubnet mask in " Netmask" field. Again, the website will try to automatically detect your
subnet address. Double-check to make sure that it is correct. Y ou can enter the field in CDIR format (1.E
/24) or dotted-decimal format (i.E 255.255.255.0).

5. Click [_Calculate . It isthe button below the IP address field. Y our network address will be listed next
to "Network" in the results below the text fields. Y our broadcast address will be listed next to "Broadcast”
in the results below your text fields.
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Y ou finished reading the article "How to Calculate Network and Broadcast Address' edited by the TipsM ake
team. We hope this article has provided you with many useful tech tips and tricks. Y ou can search for similar
articles on tips and guides. Thank you for reading and for following us regularly.
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