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The Network Layer in the Internet

- The IP Protocol
- ]IP Addresses
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The IP Protocol (2)

Some of the IP options.

| Option |  Descripon

Specifies how secret the datagram is
Strict source routing Gives the complete path to be followed
Gives a list of routers not to be missed

Makes each router append its IP address
Makes each router append its address and timestamp




IP Addresses

. IP address formats

32 Bits

Range of host
addresses

1.0.0.0to
127.255.255.255

—— 128.0.0.0 to
etwor 191.255.255.265

192.0.0.0 to
110 Network 223.255.255.255

] 224.0.0.0 to
Multicast address 239.255.255 255

et 240.0.0.0 to
Reserved for future use 255 255 255 255




IP Addresses (2)

Special IP addresses.

0000000000000D0O0O00O0D0O0D0ODODODO0D0OD0ODODODOD0ODODOO0O0 O |Tnhis host

1111111111111111111111111111111 1 |PBroadcastonthe
local network
Stwor e distant network
127 (Anything) Loopback




Subnets

A campus network consisting of LANSs for
various departments.

Router\ PC

T
nininininininte i elninininininin
Art CS

English EE

French Math

Music Physics
\Ethernet




Subnets (2)

32 Bits

LI_I_I_I_I_I_I_l_I_I_I_I_I_I_I_l_I_I_J_I_I_I_I_I_I_I_I_I_I_I_I_I

mask 1111111111111 1111111110000000O000O0

A class B network subnetted into 64
subnets.

A subnet mask is used to reconstruct the
address.



CDR — Classless InterDomain
Routing

A set of IP address assignments.

First address | Last address | How many | Writtenas
Cambridge | 194.24.0.0 | 194.24.7.255 2048 194.24.0.0/21
Edinburgh | 194.24.80 | 194.24.11.255 1024 194.24.8.0/22

The AND of the subnet mask with the

address provides address identification.

Aggregating addresses reduce table size



NAT — Network Address
Translation

Placement and operation of a NAT box.

Packet before
translation

Packet after
/ translation

e
198.60.42.12

Company
router

NAT Leased ISP's
box/firewall line router

Server

Boundary of company premises



Next Time

@ The internet routing protocol



