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Due to exhaustion of IPv4 address, IPv6 was developed. It has a large address.

Each IPv4 address is typically 32 bits long, whereas each IPv6 address is 128 bits long
and is written as eight 16-bit fields in colon-delimited hexadecimal notation. (An example
is fe80:43e3:9095:02e5:0216: cbff: feb2:7474).This new 128-bit address space provides
an enormous number of unique addresses, 2128 (or 3.4 x 1038) addresses, compared with
IPv4’s 232 (or 4.3 x 109) addresses. That is enough for many trillions of addresses to be
assigned to every human being on the planet.

As in IPv4, these IPv6 address bits are divided between the network prefix and the host
identifier portions. The network prefix designates the network upon which the host bearing

the address resides. The host identifier identifies the node or interface within the network upon which it resides.

IPv6 address modes:
In computer networking, addressing mode refers to the mechanism of hosting an address on the network.

IPv6 offers several types of modes by which a single host can be addressed. More than one host can be addressed
at once or the host at the closest distance can be addressed.

Unicast
In unicast mode of addressing, an IPv6 interface (host) is uniquely identified in a network segment. The

IPv6 packet contains both source and destination IP addresses. A host interface is equipped with an IP address
which is unique in that network segment. When a network switch or a router receives a unicast IP packet,
destined to a single host, it sends out one of its outgoing interface which connects to that particular host.

Multicast
The IPv6 multicast mode is same as that of IPv4. The packet destined to multiple hosts is sent on a special

multicast address. All the hosts interested in that multicast information, need to join that multicast group first.
All the interfaces that joined the group receive the multicast packet and process it, while other hosts not interested
in multicast packets ignore the multicast information.

IPv6
– An Introduction
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 Anycast
IPv6 has introduced a new type of addressing, which is called Anycast addressing. In this addressing mode,

multiple interfaces (hosts) are assigned same Anycast IP address. When a host wishes to communicate with a
host equipped with an Anycast IP address, it sends a Unicast message. With the help of complex routing
mechanism, that Unicast message is delivered to the host closest to the Sender in terms of Routing cost.

Table below gives an idea about the defined address prefixes for IPv6 is shown below.

Defined Address Prefixes

Default route :: /0
Unspecified address :: /128
Loopback / local host :: 1 /128 
IPv4-mapped IPv6 :: ffff:0:0 /96
Unique Local Unicast fc00 :: /7
Link-Local Unicast fe80 :: /10 
Multicast ff00 :: /8 
Global Unicast 2000 :: /3 
Documentation 2001: db8 :: / 32
Benchmarking 2001: 0002:: /48 
Teredo 2001: 000 :: /32
6 to 4 space 2002 :: /16
Well-Known translated IPv4 64:ff9b:: /96
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The sizes of the network that will be supported by the 128 bit address of IPv6 is shown below.

Prefixes and Numbers of Addresses

Benefits of IPv6
Address Abundance

IPv6 has 3.4 x 1038 addresses – 340 trillion trillion trillion – vs IPv4 with only 4.3 billion.

Easier Network Management
Networks are simpler, flatter, more easily managed. Addresses can be auto configured.

Faster Routing
Address header fixed at 40 bytes, means faster, more efficient packet forwarding.

Improved Security & Mobility
Support is mandated for authentication and encryption. Mobility connectivity is improved.

End-to-End Transparency
Vast address space means direct connectivity, no NATs, improves performance and security.

Innovation Space
Huge address space allows billions of devices, necessary for IoT, cloud, mobiles, wearables

Accessing IPv6 sites in the Internet from IPv4 client using “teredo” tunnel adaptor

For windows operating system the configuration mentioned below has to be done.
IPv6 and Teredo both are enabled by default in Windows Vista.
Open up the Properties of your LAN or Wi-Fi interface, and change it to have a static IPv6 address. Use

Prefix Number of Addresses Equivalent Quantity
/0 3.4 x 1038 All possible IPv6 addresses
/8 1.3 x 1036 1/3 of watts luminosity of Milky Way
/16 5.2 x 1033 Sun’s energy in joules in 6 months 
/24 2.0 x 1031 20 times the no. of bacteria on Earth
/32 7.9 x 1028 42 times mass of Jupiter in kilograms
/40 3.1 x 1026 3 x diameter of Universe in meters
/48 1.2 x 1024 20 x number of stars in the Universe
/56 4.7 x 1021 2 x number of grains of sand on Earth 
/64 1.8 x 1019 18 x number of insects on Earth
/72 7.2 x 1016 Earth to closest star & back in meters
/80 2.8 x 1014 No. of leaves on all trees on Earth 
/88 1.1 x 1012 3 x number of stars in the Milky Way 
/96 4.3 x 109 ALL possible IPv4 addresses
/104 16,777,216 
/112 65,536
/120 256
/128 1 
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the 192.168.1.2 equivalent of 2002:c0a8:102:: with a net mask of 48. Do not configure a default gate-
way for this address.
Vista would now resolve names to IPv6 addresses, but we need to force it to route traffic through our
Teredo interface first. For this, you’ll need to run a Command prompt as “Administrator”. Create a
shortcut to a Command prompt on your desktop, then right-click “run as administrator”.
Figure out the ID of your “Teredo Tunneling Pseudo-Interface” using “route print” and looking at the
“Interface List” at the top of its output. Then, using this ID, add a default route that forces all IPv6
traffic through Teredo: netsh interface ipv6 add route ::/0 interface=14
Use an IPv6-only host to test connectivity. If you can connect to http://ipv6.google.com/, it’s working.
Or you could “ping ipv6.google.com” from command line, which should show you an IPv6 address,
and succeed.
Keep in mind that Windows Vista will always prefer IPv4 over IPv6 when Teredo is used for IPv6
connectivity. Unless a host has no IPv4 address, its IPv6 address will not be used.

Configuration screen shots
Assigning IPv6 address in the client system.

Selecting the Teredo Tunneling Pseudo-Interface
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Adding Teredo Tunneling Pseudo-Interface in the Route

Testing IPv6 site (i.e. ipv6.google.com) using ping command
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