PN ERTN
a1l g R 5 paladll






The network edge







Circuit Switching
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Packet Switching

queue of packets
waiting for output
link
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Network Layers
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OSl and TCP/IP Models

Application SNMP, HTTP, FTP

Presentation
encryption, ASCII, PNG, MIDI

Session Syn/Ack
Transport TCP, UDP, port numbers
Network IP, routers

Data Link MAC, switches
Physical cable, RJ45



OSl and TCP/IP Models

. Application
Presentation

Application
- Session
n Transport Transport
- Network Internet
! Data Link

Network Access
Physical



OSl and TCP/IP Models - PDU

I Protocol Data Unit
Application
Presentation o
Application Data
- Session
n Transport Transport Segments
n Network Internet Packets
n Data Link Frames
Network Access
Physical Bits



OSI| and TCP/IP Models - Devices

- Application
n Presentation Layer 7 Firewall
- Session
- Transport Layer 4 Firewall
Network Router, Multilayer Switch,
Wireless Router
Data Link Switch, Bridge, NIC, Wireless
Access Point
Physical Hub, NIC, Wireless Access
Point



OSl and TCP/IP Models - Internet Protocol Suite

. Application HTTP, DNS, DHCP, FTP, Telnet,
SSH, SMTP, POP, IMAP, NTP,

- Presentation SNMP, TLS/SSL, BGP, RIP, SIP

- Session

- Transport TCP, UDP

Network IPv4, IPv6, ICMP, ICMPvV6, IPSec,

OSPF, EIGRP

n Data Link MAC, ARP, Ethernet 802.3, CDP,
LLDP, HDLC, PPP, DSL, L2TP,

Physical 802.11, SONET/SDH



Application Layer

Application
Presentation Application
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Transport Layer
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Presentation
Application
(Aau.a) A Hlall llgdl) o JbaiV dalee Jagos
Session Giob o bl ) blal Jua )
Al el WAl A€ 3aa3 e Al g pusall o
Transport Transport B Aladd g dlatall pe OYLATY) dadd § YL 4 6
Gkl
- Network Internet ; UDP 5 TCP axiius
lenanai g eUadl) apaail aadied Y oS 6 g ) (g
- Data Link
Physical Network Access



Network Layer
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Network architecture based on the Q051 model
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Data Link Layer
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Application

2 sublayers:

Presentation - | . Ol (A Al 238 i
- Logical Link Control (LLC, 802.2)

provides services to the upper layers

Session - Media Access Control (MAC)
defines how devices access the medium

Transport Transport _
CSMA/CD, CSMA/CA, Token Passing
Network Internet Host addressing (MAC addressing)
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Physical Layer
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Network Access
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Encapsulation and Decapsulation

Application

Presentation

Application
Session
Transport Transport
Network Internet

Data Link

Network Access
Physical



Application

Transport

Internet

Network Access

Encapsulation

Data
Data
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Packets Transport Data
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