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Introduction
This document will be an analysis of the various features that IPv6 holds. This document will be broken down into various sections, each discuss a different factor of IPv6. 
In this document comparisons will be made to IPv4, this is because it is the predecessor to IPv6. Therefore, it will help to show the scale of the improvements made and a theoretical foundation to base an opinion from.
Structure
One of the primary issues with IPv4 is that it has a limited size. At the time it was created, it was believed to have plenty of different addresses with “a maximum of 4,294,967,296 (232) unique addresses” [1]. However, as time has progressed and technology has advanced, devices that require a unique IP address have become a mainstream commodity.
This led to the creation of a different way of addressing named IPv6. This used a different method of addressing to allow for “3.4 x 1038 (2128) unique addresses” [1] by using 128-bits opposed to the 32-bits used by IPv4.
The structure of IPv4 consisted of four octets. An octet could hold a decimal value from 0-255. Each octet had 8 bits of information each, and the octets were in the following format. 
x . x . x . x
In the example above, each x represents and octet.
To improve on this structure, IPv6 changes the octet to a segment and has 8 instead of 4. In addition to this, each segment is represented by 4 characters from hexadecimal instead of decimal from 0-FFFF. This means that each segment contains 16-bits opposed to the 8-bits in IPv4. The following is the format which IPv6 follows, where z represents each segment:
z : z : z : z : z : z : z : z
[2]
Address Types
Due to the nature of IPv6 it tends to be rather long, often this length:
2001:0000:3238:DFE1:0063:0000:0000:FEFB
There are multiple rules to follow to help reduce the size of this string. The first rule is to discard any leading 0’s. This means that in each segment, if they start with 0’s then remove them. For example, in the above address the fifth segment, :0063: can be shortened to :63:.
The second rule is to reduce the size of segments that contain all zeroes. For example, segments 6 and 7 can be reduced to 63::FEFB. However, this can only be done once per address so any other segments like 2 will become 2001:0:3238. [3]

Now to explain the different address types of IPv6 of which there are three main types: Global Unicast Address, Link-Local Address and Unique-Local Address.
Global Unicast Address is the what is intended to replace IPv4’s public addresses. These addresses are globally identifiable and completely unique. The first 48-bits of the address are assigned to be a Global Routing Prefix. This is the specific location information that addresses the routing for the location. The next 16-bits are a Subnet ID, which allows for subnetting on a network. The final 64-bits are a unique identifier for the address, it is made up of the MAC address of the host machine with 16-bits in the middle this is called the Interface ID. [3]
Link-Local Address is an auto-configured IPv6 address which always starts with FE80. These types of addresses are very basic and are used for communication between different hosts. These addresses are not routable, so they are never broadcast outside of a link. After the FE89 there are 48-bits of 0’s and then the final 64-bits are the Interface ID discussed above. [3]
Unique-Local Addresses are interesting as they are unique. However, they should only be used for local communication and not used over the internet. The first section of this type of address is called the prefix, it is always made up 7-bits as follows: 1111 110. The next section is referred to as L and contains a single bit. If that bit is a 1, that means that the address is locally assigned however, there is no meaning to it being 0 as of yet. Then there is a global ID, which can be used as location on the network made up of 40-bits. Then there is the Subnet ID which can be used for subnetting which is made up of 16-bits. Finally, as per usual, the final 64-bits of the address are made up of the Interface ID. [3]	Comment by Ian Lewis: A little brief, no mention of advanced functionalities or security
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VLSM Addressing Table
	Subnet
	Network Address
	Subnet mask
	First Address
	Last Address
	Broadcast Address

	B
	172.16.0.0
	255.255.248.0/21
	172.16.0.1
	172.16.7.254
	172.16.7.255

	D
	172.16.8.0
	255.255.254.0/23
	172.16.8.1
	172.16.9.254
	172.16.9.255

	F
	172.16.10.0
	255.255.255.0/24
	172.16.10.1
	172.16.10.254
	172.16.10.255

	E
	172.16.11.0
	255.255.255.192/26
	172.16.11.1
	172.16.11.62
	172.16.11.63

	A
	172.16.11.64
	255.255.255.224/27
	172.16.11.65
	172.16.11.94
	172.16.11.95

	C
	172.16.11.96
	255.255.255.248/29
	172.16.11.97
	172.16.11.102
	172.16.11.103

	G
	172.16.11.104
	255.255.255.252/30
	172.16.11.105
	172.16.11.106
	172.16.11.107

	H
	172.16.11.108
	255.255.255.252/30
	172.16.11.109
	172.16.11.110
	172.16.11.111	Comment by Ian Lewis: All correct, well done
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