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Background



Preliminary questions

e Whatis the role of a router?

* Do you know the difference between OTTs (Over The
Top service providers) and ISPs (Internet Service
Providers)?

* What is the most important protocol in the Internet?

* Which are the major characteristics of the current
Internet?
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Preliminary questions

* What are the major issues of the current Internet?
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New trends:

- data center networking
(80% of traffic is internal)
- loT and fog networking
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The layered architecture is still valid

OSI Model TCP/IP Model

7. Application
6. Presentation Application

5. Session

4. Transport Transport

3. Network Intemet

2. Data Link

MNetwork Access

1. Physical
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The network layer is still central

The Exchange of Data

Network layer End

.19215&3211 e 19?-15“”' to End Transport
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Encapsulation

Data Llnk Data Link

Meteork layer protocols forward transport layer POUs between hosts.
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The major IP protocol features

IP Header

Frame Data
Source IP Address Destination IP Address

Connectionless

Media Independent
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You need to rember the major IP fields

Version = 0100
DS = Packet Priority

TTL = Limits life of
Packet

Protocol = Upper
layer protocol such as
TCP

Source IP Address =
source of packet

Destination |IP
Address = destination
of packet

Differentiated Services A
Internet (DS)
Version | Header Total Length
Length
DSCP ECN
Identification Flag Fragment Cffset
20
[ [ Bytes
Time-to-Live Protocol Header Checksum
Source IP Address
e ———
Destination [P Address
-
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How each network packet is treated at the

source

Three Types of Destinations Itself

Local

192.168.5.0/24 131.4.4.0/26 Host

Remote

e Remote

Host

131.4.4.5
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How each packet is treated by the router:
the routing table

PC1

192 168 110024

- 10.1.1.0/24 [90/2170112] vi=a 209.165.200.226, 00:00:05, -:

- |[dentifies how the network was learned by the router.
|dentifies the destination network.

|dentifies the administrative distance (trustworthiness) of the route source.

ldentifies the metric to reach the remote network.

|dentifies the next hop IP address to reach the remote network.

B

c

D

E

F |dentifies the amount of elapsed time since the network was discovered.
- |dentifies the outgoing interface on the router to reach the destination network.
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How each router learns about remote
routes

Directly connected
network Remote networks

192.168.10.0/24 10.1.1.0/24

209.165.200.224/30

225 Z,
Directly connected
192.168.11.0/24 network 10.1.2.0/24
Directly connected Remote networks
network

* Directly connected -> once the interfaces are configured

* Remote networks
— Dynamically with routing protocols
— Statically configured by the administrator
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Role of the transport layer
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TCP/IP Model

Application

Transport

Network Access

The transport layer moves
[ I t I <%= data between applications _)"[ | Transport I '
on devices in the network.
Intermnet

I Intemet '

‘ Network Access I
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TCP and UDP: the never met brothers

UDP

A

TCP

IP Telephony Streaming Live Video
Required protocol properties:
- Fast

Low overhead

Does not require acknowledgements
Does not resend lost data

Delivers data as it arrives

e

SMTP/POP (Email)
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Required protocol properties:
Reliable
Acknowledge data
Resends lost data
Delivers data in order sent
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The two headers

TCP: a stateful protocol

Bit (0)

Source Port (16)

Bit(15) Bit(16) Bit(31)

Destination Port (16)

Sequence Number (32)

Acknowledgement Number (32)

Header

Length (4) Reserved (6)

Control Bits (6)

Window (16)

Checksum (16)

Urgent (16)

Options (0 or 32 if any)

Application Layer Data (Size varies)

20 Bytes

UDP: a stateless protocol

Bit (0)

Source Port (16)

Bit (15) Bit(16)

Destination Port (16)

Bit(31)

Length (16)

Checksum (16)

8 Bytes

Application Layer Data (Size varies)
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