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What is an IP address?

1 Each host on a TCP/IP network Is
uniqguely Iidentified at the IP layer with
an address.

} An  Internet  Protocol (IP) address
specifies the location of a host or client
on the Internet .

1 The [P address Is also known as
Protocol address

1 The IPv4 address iIs 32 bits long
1 The IPv6 address is 128 bit long



Problems of IPv4

1.
2.
3.
4,
5.
6.

Addressing problem
Routing Crisis

End to End problem
Security

Mobility

Quality of Service (QoS)




1. Address Crisis




IP Address Schemes

IPV4 Address IPV6 Address

An IPv4 address (dotted-decimal notation) 128-bit IPv6 address

172 16 254 1 «—— Describes network location ——»:« Provides unique identifying number —»
¥ ¥ ¥ ¥ XXXXK | XXXX | XXXK | XXXK | XXXK | XXX | XXXX | XXXX

10101100.00010000.11111110.00000001
| : I | : J XXXX |=16bits
IOne byte =Eight bits

, (Resulting in approximately 3.4 x 10 unique IP addresses)
Thirty-two bits (4 * 8 ), or 4 bytes

ATotal Addresses= 2232 =4 billion

ASomeaddressesare reservedfor  Total Addresses = 27128 = 340 billion,
special purposes like private billion, billion, billion

networks or multicast addresses

Qracticallonly 250million

5*10728 addresses per person




Quite empty in IPv6

No more room In IPv4




Larger Address Space
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IPv6 Features

IPv6 Address Types

= Unicast

® Address is for a single interface ( Packets sent to a unicast address are
delivered to the node containing the interface identified by the address)

® |Pv6 has several types (for example: global unicast, IPv4
mapped, Local use unicast etc. )

= Multicast

® One-to-many (Multicast addresses in have the
prefix ff00::/8)

1 Enables more efficient use of the network

= Anycast
® One- to- nearest (allocated from unicast address space).
® Multiple devices share the same address.
Source devices send packets to anycast address.
® Routers decide on closest device to reach that destination.
litable for load balancing and content delivery services.
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http://en.wikipedia.org/wiki/IPv6
http://en.wikipedia.org/wiki/IPv6

IPv6 Features

‘|PV6 Address Scope

= Link - local: The scope is the local link (nodes on
the same subnet)

Site- local: The scope is the organization (private
site addressing)

(!

= Global: The scope is global (IPv6 Internet
addresses)



IPv6 Features

‘|PV6 Address Representation

m XXX XXX XX, where x is a 16- bit hexadecimal
field

= Leading zeros in a field are optional :
w2031 :0:130F0:0:9C0:876 A:130B

= Successive fields of 0 can be represented as :,
but only once per address.

Examples:
2031:0000:130F:0000:0000:09C0:876A:130B
2031:0:130f::9¢0:876a:130b
FF01:0:0:0:0:0:0:1 >>> FF01::1
0:0:0:0:0:0:0:1>>>::1




IPv6 Features

IPv6 Address : Link Local

m Hosts on the same link (the same subnet) use
these automatically configured addresses as soon
as the routers are enabled.

m Neighbor Discovery provides address resolution.

® The prefix for link-local addresses is FE80::/64.




IPv6 Features

IPv6 Address Representation: Site Local

®m |[Pv6 unicast Site-local addresses are similar
to IPv4 private addresses.

®m The scope of a Site-local address is the
Internetwork of an or gani z &itel (You @an
use both global addresses and Site-local
addresses in your network)

= The prefix for Site-local addresses s
FCO00::/8.




IPv6 Features

IPv6 Address Representation: Global
‘Unicast

123 132 /148 164

2001| 0DBS | | Interface ID ;
Registry_>§
ISP Prefix ———»

Site Prefix
Subnet Prefix

m Global unicast and anycast addresses are defined
by a global routing prefix, a subnet ID, and an
interface ID.




2. Routing Crisis




IPv6 Situation

IPv4 Situation




