IP Addresses 2

How devices find each other on a network ’fs
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How does Wi-Fi know

How does

which phone is yours? "~

Many devices. One network. Correct delivery.

Many students connect
to the same Wi-Fi

B The router sends data
) to the correct device

Every device needs
a unique address
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Every Device Needs an Address

Just like every house needs an address
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What Is an IP Address?

A digital address for a device
@ An IP address |
identifies a device

on a network.

e IP Address Ao nagnlds:ugunsailuinsSoune

o IP = Internet Protocol @ Device: Laptop
Many devices can have an IP address —
P @ Network: School Wi-Fi
\/‘ ’ | | P
\ \ / ﬁ.j @ IP Address: 192.168.1.25

Phone Laptop Printer Server



IPv4 Address Format

4 parts separated by dots
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e 4 parts

168
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0 separated by dots
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@ each part is called an octet



What Is an Octet?

9 1 octet = 8 bits 1 octet U 8 bits

O Each part of an IPv4 address is one octet.

First Octet Binary (8 bits)
:""""‘"‘)‘.v‘lAddress i i ( 192 = 11000000
192.168.1.25 || 192 | [ 0 00100
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8 bits



‘Why 0-255?

Because each octet has 8 bits

10J(0]{o](0][0]{0][0]0] 000000

=0 = 255

o

g — ——» 255

Q Each IPv4 part must be between 0 and 255. {

uciazdouyov IP davags:kdv 0 fiv 255

256+J

= invalid




Valid or Invalid?

Check the 4 parts

o:

192.168.1.1

Valid or Invalid? Your answer:

10.0.0.5

Valid or Invalid? Your answer:

An IPv4 address is valid if it has 4 parts and each part is 0-255.

asJdau IP U 4 &dou uasuanas a:)ulumu 255

300.168.1.1

Valid or Invalid? Your answer:

N

192.168.1

Valid or Invalid? Your answer:




Valid or Invalid?

— Checkthe4 parts

g An IPv4 address is valid if it has 4 parts and each part is 0-255.

192.168.1.1

Q i Valid
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10.0.0.5

Q Ib Valid

A Y

asdvdou IP U 4 dou uazucazasuluinu 255
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300.168.1.1
Q " 300 is too high

P

\

192.168.1
Q ; " Only 3 parts




IP Addresses Can Be Written in Binary

Computers store numbers as Os and 1s

L
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Decimal IP

192.168.52.48

([192“168“ 52 H 48 }J
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Binary IP

[ N |

11000000 ° 10101000 L00110100 00110000
(- Y . @

11000000.10101000.00110100.00110000

N
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| understand
binary!




Example: 192 - Binary

Before converting a full IP address, convert one octet.
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(@ 128+64=192)

'© 192 = 11000000




(__Ignvert a Full IP Address
€2) conve separately | ulaofia: octet

Work one par

[ 192.168.52.48 }
192 - 168 |- 52 |-/ 48 |




Guided Example

192.168.52.48 — Binary

192 168 52 48
3NN

{11033900} [10132,19001 [001&1”3300} {001813900}
e
11000000.10101000.00110100.00110000 |




Why Add Extra Zeros?

Each IPv4 part must have 8 bits

ciazdouvov IPv4 dovid 8 bits 3vidiu 0 auklhla

|

1 octet = 8 bits

IPv4 Rule: Every octet must have 8 bits

|

i Example 1 k i Example 2 i N Example 3 i
Decimal 52 Decimal 48 Decimal 5
Short binary 110100 (6 bits) Shortbinary 110000 (6 bits) Short binary 101 (3 bits)
,L Add leading zeros ,L Add leading zeros l Add leading zeros
| 00110100 || || 00110000 | | | [ 00000101 |
L (6 bits — 8 bits) o L (6 bits — 8 bits) B L (3 bits = 8 bits) F
o s d N : ;
O 001 1 01 OO - 1 1 01 OO ______ IYI js:s:mg places are filled with 0
Same value, just written as a full 8-bit octet lt'(')'J :k_(_)_) [k : ][ - N ’ ][ L N . H 0 J
nstau 0 ﬁ’l\)HG’\TUﬁWTﬁFﬁlUéSU L Added leading zeros Orig;al bits




Your Turn

Convert 185.138.72.18

@ Work in pairs

“ 185.138.72.18
o J ey

185
138
72
18
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Solution

Check your answer

& 185.138.72.18 - Binary
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185) (138) (72 | (18

110111001 | | 10001010 | (01001000 | | 00010010

& 10111001.10001010.01001000.00010010
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Binary to IP Address

Now translate back

' 10101101.10100101.10000111.00100101
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Convert each octet to decimal
O
wasusiaz octet IJu@UgIUEY



Guided Solution

Binary IP - Decimal IP

[ oy 10101101.10100101.10000111.00100101}

10101101 10100101 10000111 00100101
R TN T L R
Decima I Decimal Decima I Decima I
173 165 135 37

@ = 173.165.135.37 |

Q- uuasusag octet LAITINAY




Common Mlstakes

— Be careful!

Each octet must
have 8 bits

uma: octet Mol 8 bits

Each decimal part
must be 0-255

UAazdoUNDIOES:HIN 0-255
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Keep the dots in
the correct place

YNADIDELNNAKUY

Do not drop leading
zeros too early

ogmmIav 0 muntnsSaInulu



Q  CuliLs1 k)
Convert 177.153.156.165
to binary
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Today We Learned
Z G o 6

[ 192.168:1.1 ]

ool JEOR00000 P 5
l o J ( 11000000.10101000.

8 bits 0 255 [00000001 .00000001 J
IP address = e IPv4 has e ke St e e Each part e IP addrt.esses'can
digital address 4 octets 3 is 0-255 be written in
decimal or binary
fiotadna 4 octets 8 bits 0-255 T
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chk Check

Exit Ticket

What is an IP address?
How many octets are in IPv4?

What is the biggest number in one octet?

Convert 192 to binary.

‘ Answer before you leave @
OoUNDUDDNDINKOL
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