
IP Subnet Masking 
 
The netw o rk address is o btained by ANDing the address o f any ho st o n the netw o rk w ith the subnet 
m ask: 
 
Exam ple: W hat is the netw o rk address fo r ho st 1 72 .0 .0 .1 2 5 given the subnet m ask 2 55.2 55.2 55.0 ? 

 
Host Address: 172.0.0.125       AC.00 .00.7D 
Subnet mask:  255.255.255.0     FF.FF.FF.00  
                     (AND)    & ___________  
            = Network Address   AC.00.00.00 = 172.0.0.0  
 

 
The bro adc ast address is o btained by ORing the netw o rk address w ith the 1 s c o m plem ent o f the 
subnet m ask: 
 
Exam ple: W hat is the bro adc ast address fo r 1 72 .0 .0 .0 /2 4? 

 
First, no te that “/2 4” is a sho rthand w ay o f giving the subnet m ask, w hich is alw ays a gro up o f 1 s. 
This no tatio n says that the subnet m ask has 2 4 1 s and 8 zero s, w hic h lo o ks like this: 
 
1111 1111 1111 1111 1111 1111 0000 0000  
 
 F    F    F    F    F    F    0    0  
 
   255   .   255   .   255   .   0   
 
The bro adc ast address is o btained: 
 
1s comp subnet mask: 0000 0000 0000 0000 0000 0000 1111 1111 (00.00.00.FF)  
Network address:     1010 1100 0000 0000 0000 0000 0000 0000 (AC.00.00.00)  
               (OR)+ ________________________________________  
                     1010 1100 0000 0000 0000 0000 1111 1111 (AC.00.00.FF)  
                                                            = 172.0.0.255  

 
The nu m ber o f ho sts o n any netw o rk is the nu m ber o f available netw o rk addresses m inus 2 . This is 
bec ause all netw o rks use tw o  addresses fro m  tho se available - the netw o rk address (all zero es), and 
the bro adc ast address (all o nes). 
 
Exam ple: Divide the netw o rk abo ve (1 72 .0 .0 .0 /2 4) into  tw o  individual and equal-sized parcels. Fo r 

each new  netw o rk, state the subnet m ask, netw o rk address, bro adc ast address, and nu m ber o f 
ho sts. 
 
First, the subnet m ask w ill be m o dified to  /2 5: 
 
Mask = 1111 1111 1111 1111 1111 1111 1000 0000 ( 255.255.255.128 ) 
 
No te ho w  the netw o rk po rtio n o f the address has increased in size by 1  bit, and the ho st po rtio n 
o f the address has bec o m e o ne bit sm aller. The underlined “ 1 ” in the m ask is the new  o ne w e’ve 
added to  split the netw o rk.  This bit w ill be to ggled in the final addressing schem e to  determ ine 
the new  netw o rk addresses. 
 
 



 
To  get the new  netw o rk addresses, sim ply to ggle the added subnet bit(s) thro ugh all po ssible 
states. 
 
Network 1 Address = 1010 1100 0000 0000 0000 0000 0000 0000 
                  =  AC.00.00.00 = 172.0.0.0  
 
The underlined bit is the o ne w e added to  the subnet m ask. 
 
1s comp subnet mask: 0000 0000 0000 0000 0000 0000 0111 1111 (00.00.00.80) 
Network address:     1010 1100 0000 0000 0000 0000 0000 0000 (AC.00.00.00) 
               (OR)+ ________________________________________  
                     1010 1100 0000 0000 0000 0000 0111 1111 (AC.00.00.7F)  
 
Network 1 Broadcast address = 172.0.0.127  

 
 
Netw o rk 1  has addresses 1 72 .0 .0 .0  to  1 72 .0 .0 .1 2 7, and ho st addresses 1 72 .0 .0 .1  to  1 72 .0 .0 .1 2 6 
(1 2 6 ho sts). 
 
To  find the rem aining netw o rks, to ggle the added subnet m ask bit(s) thro u gh all po ssible states. 
Since w e o nly added o ne bit, there are tw o  states (netw o rks). 
 
 
Network 2 Address = 1010 1100 0000 0000 0000 0000 1000 0000 
                  =  AC.00.00.80 = 172.0.0.128  
 
The underlined bit is the o ne w e added to  the subnet m ask. 
 
1s comp subnet mask: 0000 0000 0000 0000 0000 0000 0111 1111 (00.00.00.80) 
Network address:     1010 1100 0000 0000 0000 0000 1000 0000 (AC.00.00.80) 
               (OR)+ ________________________________________  
                     1010 1100 0000 0000 0000 0000 1111 1111 (AC.00.00.FF)  
 
Network 2 Broadcast address = 172.0.0.255  

 
 
Netw o rk 2 h as addresses 1 72 .0 .0 .1 2 8 to  1 72 .0 .0 .2 55, and ho st addresses 1 72 .0 .0 .1 2 9 to  
1 72 .0 .0 .2 54 (1 2 6 ho sts). 
 

 
 
 
 


