The Internet

Networks, TCP/IP



Local Area Network (LAN)

Connect a small group of devices




Internet Service Provider (ISP

Connect customers to The Internet
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Tier 1 Networks

The Internet
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It’s all Cables!

Q

\.
N o
ST

.4/..)
()

Venezuela

2

{
Oolombia Sur ‘mg

Paraglxa',"_

. /*«
L
Jruguay

Argentina o
U

|

Greenland

Iceland ©

0

. Aomrm

'(o

jestem
Sahara

f

[

(£ |

[slamic |
epublic of| ﬂpmlhhr

Mal
M\Mauritania | Mall ) of rhgsr

ngerla

Russia

Belarus M//\ﬁg,ﬂ/\LM\A

Ukraine
§ Kazakhstan

\
g

Kyrgyz

Afghanlvtan

Pakist an}

60‘;‘3' 00 .
W0 Qaudl Arabia O v ?P

Nr;m

10 /0

°ou h ‘iud;n Ethiopia

Kenya

X k..o N
y '.;;f—'o‘-.f'.i.. 7 f(\rﬂ / T :‘

\ SLJ
l" —\_,

0
(JAngola
(J
U

5 Ch
A&
N
\

A

—
Namibia

0 Botswana

\ ,f / DR Congo

I
\ Tanzam .
', f\

N
Zambla
Mozam qu P

Zrmhabwe : 0
Indian
0) Ocean
‘.
()

South Africa /

r
\

\.

/

India 0 lyanmar
ohan | \ r

Australia

North

| RACWINE AW

Ocean

South

P

Fac lf'
Ocean




How do we use these cables?



Internet Protocol



Internet Protocol (IP) Address

e Every device has an |IP Address

e Use this address to send messages to that device
o Ex:1/72.217.12.211

e Use DNS (Domain Name Server) to lookup IP
address by domain name

|P address for cse312.com?

159.89.179.140
—
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Data is sent over the Internet in packets/datagrams

Large messages are sent in multiple packets

0 1 2 3
01234567890123456789012345678901
L S T R U U N O SO O
|Version| IHL |Type of Service| Total Length |
L S R O U N S U M

Identification |Flags| Fragment Offset |
L M SR U T O N O S
to Live |  Protocol | Header Checksum |
L S S S S N O T O e

Source Address |

L M SR U S O U
Destination Address |

L S S S S O
Options |  Padding |
$ototototototototototototot ottt ottt ottt ottt ot -t

Example Internet Datagram Header

Figure 4.




Routing Packets

1. Check the destination IP address of the packet
2. Send the packet to the next router on its path
3. Fuhgettaboutit
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The Internet i1s Unreliable

Many factors cause packets to be dropped
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Transmission Control Protocol



Transmission Control Protocol (TCP)

Client Server

Makes the Internet reliable . <USTEN>

<SYN SENT>  connect()

e Detect and resend dropped packets SN RECY>
e Adds port numbers to identify onmect
specific programs T retums

e Connect to a port number/IP e e
address combination (TCP/IP) R
e 127.0.0.1:8080

<ESTABLISHED>

TCP 3-way Handshake



TCP/IP in CSE312

e Use libraries to do all this for us

e Assume TCP/IP works and that we have
reliable communication over the Internet

e Freely send and receive messages (As bytes)

e Your code (HW) will start with HTTP

e Much deeper TCP/IP coverage, and more, in
CSE489: Modern Networking Concepts!



