Research report of IPV6 Addressing

Definition and Goals

Ip means Internet Protocol.
It sets the rule to transmit or to exchange data between Devices on separate Networks. In simple language it is a set of rules that make internet work. IPv6 is the latest version of the Internet Protocol which identifies devices across the internet so they can be located. Every device that uses the internet is identified through its own IP address for internet communication to work. In that respect, it is just like the street addresses and zip codes you need to know in order to mail a letter. IPv6 is the successor to IPv4, the Internet addressing protocol which has been used for many years since the early days of the Internet. When the Internet was first founded, it was established as a research network (ARPANET), and the addressing was limited. It was never thought that it would be used to connect everything from a mobile phone to a hi-fi and fridge to the 'net. As such, it is estimated that we will run out of available existing IPv4 based addresses in 2011 or 2012, so a new protocol has been developed that will work around this problem. This is IPv6 and it also introduces some new features to improve how the Internet works

The internet engineering task force (IEFT) IN 1998 created the IPV6 because they were able to acknowledge the shortcomings of the IPV4 addresses. Addresses in IPv4 are 32-bits long. This allows for a maximum of 4,294,967,296 (232) unique addresses, and given the fast growth and more access to the internet from continent such as Africa , Asia and other areas ,there were not enough IPV4 addresses to accommodate this growth.AS a result  of what led to the outcome , Addresses in IPv6 are 128-bits, which allows for 3.4 x 1038 (2128) unique addresses, and its protocol can handle packets more efficiently , improve performance and security. The total usable address pool of both versions is reduced by various reserved addresses and other considerations.
IP addresses are binary numbers but are typically expressed in decimal form (IPv4) or hexadecimal form (IPv6) to make reading and using them easier for humans.IPV6 addresses are represented by eight sets of four hexadecimal digits and each set of numbers is separated by a colon. A clear example of and IPV6 address would be 2DAB:FFFF:0000:3EAE:01AA:00FF:DD72:2C4A.
To further explain and give a clear view and understanding of the IPV6, we shall have a quick look at the Addressing protocol.
The Addressing
IP stands for Internet Protocol and describes a set of standards and requirements for creating and transmitting data packets, or datagrams, across networks. The Internet Protocol (IP) is part of the Internet layer of the Internet protocol suite. In the OSI model, IP would be considered part of the network layer. IP is traditionally used in conjunction with a higher-level protocol, most notably TCP. The IP standard is governed by RFC 791.
 IPv6 private addresses
Like in IPv4 certain address blocks are reserved for private networks. These addresses are not routed over the public internet. In IPv6, private addresses are called Unique Local Addresses (ULA). Addresses from the FC00:: /7 block are ignored and not routed by default.
 Through the Addressing each Device can be found and receive Data from the Internet. This addressing is called IP-Address. It is a string of Number unique to each computer or Device.
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The IP has two types of Addressing: The IPv4 and The IPv6.
In the following we are going to set the focus on the IPv6 and see the difference with IPv4 and IPv4 and at least we are going to see how IPv6 works.
IPv6

IPv4 Vs IPv6
Before the existence of IPV6 there was IPV4 , which originally could host billion of IP addresses , and in order to overcome this  shortage , IPV6 came to existence . Ipv4 allows 4 Billion unique addresses. With the amount of small computers rapidly increasing in the world the three are not enough Ipv4 addresses for all devices that’s why the update to IPv6 was made.
The Ipv6 replace the 32-bit IPv4-address with a 128-bit address.
The IPv6 also solve the issue with routing complexity faced by the IPv4: The IPv6 increased the complexity of Routing Information.
How IPv6 Addresses are constructed
The IPv6 addresses are writing in Hexadecimal Format to make it easier to read and listen.
The IPv6 address is divided in eight 16-bits groups. (figure 2)
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Figure 1 IPv6 address

 An IPv6 address consists of two parts. The network prefix (prefix or network ID) and the interface identifier (suffix, IID or EUI).
The Network Prefix identifies the network, subnet or address range. The Interface Identifier identifies a host in this network. It is formed from the 48-bit MAC address of the interface and converted into a 64-bit address. (figure 3
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Figure 2: Part of Ipv6
More specifically, the 64 bits of the network number portion of the address are divided into the global routing prefix and the subnet ID. The first three bits of any globally routable address are set to 001. The next 45 bits define the global routing prefix. The 16 bits following that are the subnet ID. (figure 4:  https://www.infoblox.com/wp-content/uploads/2016/04/infoblox-whitepaper-ipv6-addressing-plan-basics_1.pdf )
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Figure 3: IPv6 subdivision

Type of IPv6 addresses
There are 3 types of Ipv6: 
· Unicast addresses identify a single interface
· Multicasts identify a group of interfaces in such a way that a packet sent to a multicast address is delivered to all interface in the group.
· Anycast addresses identify a set of interfaces in such a way that a packet sent to anycast addresses is to be delivered to a member of the set.
Anycast addresses  

An IPv6 anycast address is an address that is assigned to more than one interface (typically belonging to different nodes), where a packet sent to an anycast address is routed to the nearest interface having that address, according to the routing protocol's measure of distance.
[bookmark: indexterm-1483][bookmark: indexterm-1484]Anycast addresses, when used as part of a route sequence, permit a node to select which of several Internet service providers it wants to carry its traffic. This capability is sometimes called source selected policy You implement this by configuring anycast addresses to identify the set of routers belonging to Internet service providers (for example, one anycast address per Internet service provider). You can use these anycast addresses as intermediate addresses in an IPv6 routing header, to cause a packet to be delivered by a particular provider or sequence of providers. You can also use anycast addresses to identify the set of routers.

[bookmark: indexterm-1485][bookmark: indexterm-1486][bookmark: chapter1-tbl-22]Multicast addresses

An IPV6 multicast address is identified for a group of interfaces. An interface can belong to any number of multicasting groups.

Communication using IPv6: IPv6-Package

For the communication in IPv6, the data to exchange are cut in small package called IPv6-Packets.  Each IPv6 data packet consists of a header and the payload, which contains the user data. The header precedes the payload.  (Figure 4 : https://www.elektronik-kompendium.de/sites/net/1902121.htm )
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Figure 4: IPv6-Datapacket
With IPv6 the header is optimized for easy processing. In concrete terms, this means that the IP-Header consists of an area with a fixed length of 40 bytes, which only contains information that is important for IP routing. Optional information is stored in one or more extension headers, which are located between the header and the payload. However, most IPv6 packets should work without extension headers.
To simplify the processing of IPv6 packets the length of the IPv6 header has been fixed to 40 bytes. Optional information is moved to the extension headers. The fixed part of the IPv6 header contains among others the IPv6 address of sender and receiver(Figure 5). The IPv4 field time-to-live (TTL) is the hop limit. No checksum calculation and fragmentation is used, which makes life easier for IPv6 routers.
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PART 2: IP addressing scheme for faculty of Architecture, computing and Engineering.

Given the fact that we are to create a network suitable for about two thousand users and more for the future growth, Class B IP address it more convenient.

IP address    162.20.0.0         
Address class                        B
Default subnet mask           255.255.0.0
Custom subnet mask          255.255.224.0
Number of subnets needed          13
Extra subnets required for future growth     +2
Total number of subnets needed = 15
Number of host addresses in the largest subnet group             120
Number of addresses need for future growth in the largest subnet       + 6
Total number of address needed for the largest subnet = 126

IP address range for school of Architecture, built and natural environment   162.20.0.1 to 162.20.31
IP address range for school of automotive engineering    162.20.0.32 to 162.20.0.63 
IP address range for school of applied computing     162.20.0.64 to 162.20.0.95
IP address range for router A TO router B serial connection     162.20.0.96 to 162.20.0.127    
IP address range for router A to router B serial connection        162.20.0.128 to 162.20.0.159



Custom subnets mask calculation
So, the total number of host = 2000
+2 bits borrowed=2002
2 to the 13th power =8192
13 host bits has a subnet mask of /19.(32-13=19)
/19= 11111111.11111111.11100000.00000000=255.255.224.0
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