From Class #1
7 OSI Layers
7- Application: Network process to application

- Email, telnet, www

6- Presentation: Data representation
· Format of data

5- Session: Interhost communication
· Client/server

· Establishes/terminate sessions btw applications

4- Transport: End to end connections
· TCP vs UDP

· Virtual Circuits

3- Network: Data Delivery

-  IP address, TCP, routers
- best path

- logical addressing

2- Data Link: Access to media
 
- MAC/LLC (logic link control), Bridges, Switches
1- Physical: Binary Transmission 
-  cables, hubs repeaters
Data Encapsulation:
· From OSI layer 7 -> 1

Data Decapsulation:
· From OSI layer 1 -> 7
Peer to Peer Communication: 
· Application ->  
Data Message

· Presentation ->
Data Message

· Session ->

Data Message

· Transport -> Segments

· Network -> Packet

· DataLink -> Frames

· Physical -> Bits
Internet protocol Characteristics

· Operate at layer 3 (network)

· Connectionless

· Independent packets

· Hierarchical addressing (class A,B,C,D,E)

· Best effort delivery

· No data recovery features
PDU – Packet Data Unit

IP Address: 
· 32 bit / 4 octet 

· Classes

· A:   Network.Host.Host.Host
· 0xxxxxxx.host.host.host

· (1-126).xxx.xxx.xxx
· B:
Network.Network.Host.Host
· 10xxxxxx.network.host.host

· (128-191).xxx.xxx.xxx
· C:
Network.Network.Network.Host
· 110xxxxx.network.network.host

· (192-123).xxx.xxx.xxx

Special restricted/Reserved IP address:

· 127.xxxx.xxx.xxx 

Reserved for loopback

· Network.00000000

Network address

· If subnetted, the first host address

· Network.11111111

Directed broadcast address

· If subnetted, the last host address

Public IP Address (Visible in the WAN must be unique) 


Class A: 
1.0.0.0 -> 9.255.255.255




11.0.0.0 -> 126.255.255.255


Class B:

128.0.0.0 -> 172.15.255.255




172.32.0.0 -> 191.255.255.255


Class C: 
192.0.0.0 -> 192.167.255.255



192.169.0.0 -> 223.255.255.255

Private IP address (Visible only inside the organization) 


Class A: 
10.0.0.0 -> 10.255.255.255


Class B:

172.16.0.0 -> 172.31.255.255


Class C: 
192.168.0.0 -> 192.168.255.255

DHCP -> clients renew lease when it is 50% done

DNS - > translate human-readable name to IP address

TCP Vs UDP

	TCP (Reliable)
	UDP (Best – Effort)

	-  Connection Oriented
-  Sequencing of packets
-  Email, file sharing, downloading
-  Full-Duplex mode operation
- error checking
- acknowledgement of receipt
- Data-recovery features (flow control)
	-  Connectionless
-  No sequencing
- voice / video streaming 
- best- effort delivery
- has no data-recovery features
- 16-bit source port 
- 16-bit UDP checksum


