6 Questions
Basic Subnetting

1) How Many Sub-Networks Do You Need?
2) How Many Bits Did You Have To Use?
3) What Is Your Subnet Mask?

4) What Is Your Block-Size?

5) What Are Your Subnets?

6) What Are The Number Of Hosts And IP Ranges For
Each Subnet?
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Business Prk #208 Bldg #2 Ste#172 Cube #5

IF address: 208, 2 172 . 5
Subnek mask: I 255 , 255 .255 ., 0
A A
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Business Prk #208 Bldg #2 Ste#172 Cube #5

IF address:

Subnet rask:

i

___ Networks - - Hosts

Metwork  Host



IP address: 08, 2 172, 5 Humans

T |

Subnet mask: 255 255,255, 0 -
12@+8d B2+1& A 4 2 1.128 B4 32 16 @ 442 1. +128 S4432 164844 2 1.128 &4 3F 16 8+4 241
IF 1 1 0 1 0000G. 0 © O OO0O01O0. i o0 1 ¢11040. & & O 040101
MASK 31 1 1 111141, 1 1 1 11111. i 1 1 111131, 9 @ @ OO0 OO0
Computers

214748264 +1073T741 824+ 264354 56+ 131 072+ 32T 80+ 8] 52+ 2048+ 1024 +4+1

IF 11010000000000101010110000000101 //I'

MAEK 11111111313113131311313113131131100000000




11010000 00000010 10101100/00000101

IF address:
Subnet rask: 255 , 255 , 2585 . 120
Y
1111111 11111111 1‘1'1111‘1‘1,1[13‘[][]'(]'[]




1) How Many Sub-Networks Do
You Need?
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2) How Many Bits Did You
Have To Use?

| 208.2.1 EE_'??‘I
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2) How Many Bits Did You
Have To Use?

> 4 208.2.172.277
128 64 |32 16 8 4 2 1
- -~

0 = 0 0

64 = 0 1

128 = 1 0

192 = 1 1




3) What Is Your Subnet Mask?

2 233_2.112??'4?
128 64 |32 16 8 4 2 1
- -~

0 = 0 N

64 = 0 1 _

S e - > 2 128 + 64 = 192

192 = 1 1




4) What Is Your Block-Size?

| | EDE_E.'IEE'??‘I
128 (64 ) 32 16 8 g 2 1
- =}
0 = 0 0
64 = 0 1 -
158 = 1 0 128 + 64 = 192
192 = 1 1




64
128
192

o

128 &4 | 32 1 _Eh 2 1
0 0| = 62 Hosts R gl
0 1 | = 62 Hosts
1 0| =
1 1 -

62 Hosts
62 Hosts \




5) What Are Your Subnets?

| | EDE-E.'IEE'??‘I
128 (64 ) 32 16 a | 2 1
——
0 = 0 0
6d = 0 1 + 64 = 64
128 = 1 0 + 64 = 128
192 = 1 1 + 64 = 192




6) What Are The Number Of Hosts And IP
Ranges For Each Subnet?

6 a) What Are The Number Of Hosts?
2N-2

128 64 | 32 1 8 4 2
0 - 0 0| = 62 Hosts -2 = 64
64 = 0 1 | = 62 Hosts
128 = 1 0| = 62 Hosts
192 = 1 1 | = 62 Hosts -




Counting Hosts

Q -~ 8192 -2 = 8190 hosts

| | | | | |
1128 64 32 16 8
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128
0 = 0 0 0 = B190 Hosts -
32 = 0 0 1 = 8190 Hosts
6d = 0 1 0 = B190 Hosts
96 = 0 1 1| = 8190 Hosts _
128 = 1 0 0 = 8190 Hosts [ = 65,520 total hosts
160 = 1 0 1 = 8190 Hosts
192 = 1 1 0 = 8190 Hosts
224 = 1 1 1 = B8190 Hosts -




6b) What Are The IP Ranges For
Each Subnet?

IP address: 192 . 168 , 0O .
Subnet mask: 255 , 255 , 255 , 192
P I
128 64 |32 16 8 4 2 1
-6—O8—F]—6—6—06—06—06—O6—=—2=0
0 0 0 0 0 0 0 1l =1
0 0 0 0 0 0 1 0 =2
0 0 0 0 0 0 1 1 =3
0 0 0 0 0 1 0 0= 4
0 0 0 0 0 1 0 l =5
= Subnet 0 etc. I I I
0 0 1 1 1 0 1 0 = 58
0 0 1 1 1 0 1 1l = 59
0 0 1 1 1 1 0 0 = 60
0 0 1 1 1 1 0 1l = 61
0 0 1 1 1 1 1 0 = 62
- O & 3 3 3 3 3 }———f3




Mask only divides Networks from Hosts
11010000 00000010 10101100[00000101

IF address:

Subnet rask: 255 , 255 , 255 ,

—a

11111111 11111111 11111111/ 10000000




6b) What Are The IP Ranges For
Each Subnet? 2N-27?

IP address: [172. 15 . Q

Subnet mask: | 255 . 255 .192 . O

- ) Mh“u

128 64 [32 16 8 4 2 1
- ~
0 = 0 0 | 0 through 63
64 = 0 1 | 64 through 127
128 = 1 0 | 128 through 191
192 = 1 1 | 192 through 255



There are only 8 subnets in any
octet




There are only 8 subnets in any
octet

128 = 1286
128 + 64 = 192
128 + 64 + 32 = 224
128 + 64 + 32 + 16 = 240
128+ 64 + 32+ 16+ 8 = 248
128 +64+32+16+ 8+ 4 = 252
128 +64+32+16+8+4 + 2 = 254
1286+64+32+16+8+4+ 241 = 255



What are the slashes about?

Class A 11111111. /8
Class B 111311111.11111111. /16
Class C 11111111.111111311.11111111. /24
Classless IP  11111111.131111111.111111 /22
Class A 255.0.0.0 /8

Class B 255.255.0.0 /16

Class C 255.255.255.0 /24

Classless IP 255,255.,252.0 /22




6 Questions

1) How Many Sub-Networks Do You Need?
2) How Many Bits Did You Have To Use?
3) What Is Your Subnet Mask?

4) What Is Your Block-Size?

5) What Are Your Subnets?

6) What Are The Number Of Hosts And IP Ranges For
Each Subnet?



6 Questions

Variable Length Subnet Masking (VLSM)

1) How Many Sub-Networks Do You Need?
2) How Many Bits Did You Have To Use?
3) What Is Your Subnet Mask?

4) What Is Your Block-Size?

5) What Are Your Subnets?

6) What Are The Number Of Hosts And IP Ranges For
Each Subnet?
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1) How Many Sub-Networks Do
You Need? (Start with /26)

192 is effectively O
Start Here

208.2172.777

128 64 | 32 16 8 4 2 1
i}
0 = 0 0
64 = 0 1
128 = 1 0
192 = 1 1




2) How Many Bits Did You
Have To Use?

Q 208.2172 '??‘I
| |

128 64 | 32 16 8 4 2 1
_—— —an

0 = 0 0

64 = 0 1

128 = 1 0

192 = 1 1
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3) What Is Your Subnet Mask?

IF address: | 208, 2 .172.195
Subnek mask: I 255 , 255 . 255 , 240

192 - 254

/Q | 208.2.172 ??T
e '
123 64 | 32 @ g 4 2 1

=

192 mask +

el et
0
1
0 32+ 16 = 240
1l

HEOD



4) What Is Your Block-Size?

IF address:

Subnet mask:

| 208

2 172,195

| JEC  ooC.  DEET ouf

/

192 - 254

(192 |

208.2172 '??‘l?‘

- :
128 54|32 @ 4 2 1
L . .l"‘-__,_-'Fl-
-

0 0

0 1 192 mask +

1 0 32+ 16 = 240

1 1




5) What Are Your Subnets?

IF address: | 208, 2 .172.195
Subnek mask: I 255 , 255 . 255 , 240

192 - 254

208.2.172 '??‘l?‘

Y
o 2 1

o D

92 | § |
128 54|32@

-

192
208

224

S
0
1
0
1 240

H OO



6) What Are The Number Of Hosts And IP
Ranges For Each Subnet?

IF address: | 208, 2 172,195
Subnek mask: I 255 . 265 . 255 | 240

192 - 254

/Q 2082172 ??‘l?

Y
128 salazﬁjﬁ 8 4 2 1
™ 0 192 (193-206)
1
0
1

208 (209-222)
224 (225-238)
240 (241-254)

H OO



6 Questions

Variable Length Subnet Masking (VLSM)

1) How Many Sub-Networks Do You Need?
2) How Many Bits Did You Have To Use?
3) What Is Your Subnet Mask?

4) What Is Your Block-Size?

5) What Are Your Subnets?

6) What Are The Number Of Hosts And IP Ranges For
Each Subnet?



