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[bookmark: _Toc534816510]Introduction
Internet Protocol Version 6 address (IPv6) mainly pinpoints the numerical labelling structure for identifying the network interface in terms of competing for the network nodes within the computer architecture. The report will highlight the basic concept of IPv6 addressing within the framework of a computer system. In addition to it, the various types of addressing corresponding to the IPv6 protocol of the internet will be demonstrated for further understanding. It will provide a fruitful knowledge to the people having the basic knowledge regarding the networking system and addressing. Adequate secondary resources will be considered for collecting information, which will enhance the credibility proportion of the entire report to a further extent.   
[bookmark: _Toc534816511]IPv6 addressing
The Ipv6 is basically a form of internet protocol of version 6 used for the purpose of identifying the interface of the network of a network node or a computer. This protocol mainly participates in the overall network of the IPv6 computer. A proper IP address mainly aids in recognising the interface belonging to the host (Al-Fuqaha, et al., 2015). Furthermore, it assists in locating the node on the specific network. This permits the packets of routing to \remain present within the header packet, which indicates the destination and the source of the packet. It has been considered to be the successor of the IPv4. The major reason for the invention of the IPv6 protocol is due to the limitation of the IPv4 scopes of addressing from 32 bit to 128 bits. Hence, it can be said that it has an extended space for addressing in comparison to the previously mused IPv4. Ongoing into further detail, it can be found that IPv6 incorporates different types of approaches for accomplishing the purpose of addressing.  These types have been differentiated from one another on the basis of their methodologies of routing and primary addressing (Levä, et al., 2018) (Kaur, et al., 2016). The communal types are Anycast addressing, unicast addressing, and lastly, multicast addressing. In the next section of the report, detailed understanding regarding these three types of IPv6 addressing will be elaborated in further detail by referring to different published references and appropriate examples of their implementation in the real world. 
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IPv6 addressing can be categorised into basic three segments which mainly includes Unicast, Multicast, and Anycast. They are as follows:-
Unicast addressing: In the case of Unicast addressing format, the indication of the single interface network nodes structure can be forfeited in terms of designing the overall packets of the IPv6 addresses. The Unicast address act as an identifier in terms of denoting the packets of the network and sending to the interface as identified previously within the addressing format. Different types of scopes are present within the Unicast address format of the IPv6 addressing procedures which mainly includes link-local and global addresses. The link-local addresses mainly denote the loopback addresses for tranquilising the link-local scope for directly attaching the network nodes in the computer network system. All the other type of addresses mainly pinpoints the global access scope that identifies the connecting mechanism of the global scope everywhere within the network architecture. Direct attachment of the global network mainly fulfil the criteria of the administering system for cooperating the real functionality of the addressing technique. The variant nature of the sources mainly communicate the global scope addresses to route the packets from the destination to the source and vice-versa. The main aim of the unicast addresses is to identify the unique node within the network to typically regulate the connective nature between the sender and the receiver end. The packet of the unicast address is mainly transferred to the network node having an interface address for inserting into the destination’s packet header and sending to the network service destination. The availability of the unicast addressing type can be seen in both IPv4 and IPv6 addressing for denoting the subnet prefixes and an interface ID. Unspecified and loopback addresses within the format of the unicast address denote the formative nature of the value 0:0:0:0:0:0:0:0 in the absence of the unspecified interface address. On the other hand, the unicast address with the value of 0:0:0:0:0:0:0:1 specifies the loopback address for redirecting the packet structure in terms of their sources. The unique local address mainly denotes the global prefix structure and identifies the filtration probability at the site boundaries for overacting the interconnected attainable structure of the IP packets. DNS routing and the conflicting nature of the interment global packets are the most advantageous factor of the unicast addressing within the IPv6 addressing modes. The addressing conflicts of the IPv6 addressing modes are mainly counteracted due to the implementation of the unicast addressing types for the well-known prefixes and suffixes. Unicast addressing format mainly denotes the different types of schemes for developing the interface ID structure and the unique characters of the MAC addresses. The second half of the address (last 64 digits) mainly pinpoints the interface ID and the MAC address of the system is composed of the 48-bits structure for denoting the Hexadecimal format of the worldwide factors within the IPv6 addressing format. MAC addresses within the unicast addresses of IPv6 addressing are considered as the unique nature of denoting the IEEE’s Extended Unique Identifier (EUI-64) for hosting the auto-configuration network nodes. 
Anycast addressing: The second type of addressing under the domain of IPv6, the Anycast addressing is mainly the address, being assigned for setting the overall interface in the best manner. This is basically the type of address, which gets assigned to the different sets of interfaces belonging to different types of nodes. These are majorly syntactically indistinguishable on comparing to the unicast method of addressing. The reason behind it is that the allocation takes place from the address space, which is unique.
They get assigned to different types of set of interfaces belonging to several specific nodes. In this aspect, the methodology of routing and the network addressing mainly operates on a unique destination address. This address encompasses several paths for routing to different types of destinations or endpoints. The routers present mainly selects the desired route by depending upon the distance, hop count, latency, and the lowest cost. It also looks after the aspect of traffic as well (Zhou, et al., 2018). Considering the point of view from the real world, it mainly gets implemented in the product related content delivery network (CDN) for fetching the content towards the end user. It is also referred to as the one-to-one-of-many type of associated networking form of addressing. It mainly gets routed to a specific member within a group having the potential to receive, which are identified by the similar address of the destination (Hossain, et al., 2016). The algorithm of the routing mainly selects the solo receiver from the entire group on the basis of the least costly metric for routing.  The packets mainly get transferred to the nearest member in the topology as per the Anycast group (Jiang, et al., 2015). In considering the context of the real world examples, the Anycast addressing mainly gets implemented by different organisations for the purpose of reducing the level of latency, which gets generated during the time of response. It helps the user in accessing the nearest destination for generating services. Moreover, this type of addressing further generates a higher uptime of service. Any sort of glitches or issues corresponding to technology will not impact the other locations. This is the reason why the users can be led to the location of routing. Lastly, this approach further gets implemented in the context of preventing the issue of Distributed Denial of Service (DDoS).
Multicast Address: A multicast address is basically an identifier of logical nature for grouping the hosts within the network of a computer. These hosts are made available for processing the frames or the datagrams for a specific service of the network. This is done in order to implement a designated multicast for a network service. It mainly gets implemented in the link layer of the OSI model like the Ethernet multicast (Gómez Montenegro, et al., 2017). In the multicast addressing technique, the values, which are hexadecimal remains reserved and do not get assigned to any of the groups of multicast. The Internet Assigned Numbers Authority (IANA) mainly does the managing of the reserved addresses. Reserved multicast addressing mainly pinpoints the technique for elaborating the routing protocols and the nodular structure of the routers. Routing protocol like OSPFv3, OSPFv3 designated routers, RIPng and EIGRP are the various ways for identifying the IPv6 addresses within the computer architecture for looping back the netmask mode of the areal nodular architecture (Ameigeiras, et al., 2015). FF02::5, 6, 9 and A are the different segmentation subnet mask that identifies the loopback addresses of the multicast technique in the type of multicast address of IPv6 routing protocols. 

	Lab no
	Network address
	First ip address
	Last ip address
	Broadcast ad 
	Subnet mask

	ACCES LAB         250-252
	172.20.0.0/23
	172.20.0.1
	172.20.1.254
	172.20.1.255
	255.255.254.0

	LAB308  140-142
	172.20.2.0/24
	172.20.2.1
	172.20.2.254
	172.20.2.255
	255.255.255.0

	LAB301    60-62
	172.20.3.0/24
	172.20.3.1
	172.20.3.254
	172.20.3.255
	255.255.255.0

	LAB309    50-52
	172.20.4.0/24
	172.20.4.1
	172.20.4.254
	172.20.4.255
	255.255.255.0

	LAB304    45-47
	172.20.5.0/24
	172.20.5.1
	172.20.5.254
	172.20.5.255
	255.255.255.0

	LAB306    40-42
	172.20.6.0/24
	172.20.6.1
	172.20.6.254
	172.20.6.255
	255.255.255.0

	LAB303    36-38
	172.20.7.0/25
	172.20.7.1
	172.20.7.126
	172.20.7.127
	255.255.255.128

	LAB302    30-32
	172.20.7.128/25
	172.20.7.129
	172.20.7.254
	172.20.7.255
	255.255.255.128

	TEST C      22-24
	172.20.8.0/25
	172.20.8.1
	172.20.8.126
	172.20.8.127
	255.255.255.128

	STAFF      20-22
	172.20.8.128/25
	172.20.8.129
	172.20.8.254
	172.20.8.255
	255.255.255.128

	LAB310    18-20
	172.20.9.0/25
	172.20.9.1.
	172.20.9.126
	172.20.8.127
	255.255.255.128


Applied Computing IP Addresses (172.20.0.0-172.20.17.255)



	Lab no
	Network address
	First ip address
	Last ip address
	Broadcast ad 
	Subnet mask

	LAB301    50-52
	172.20.9.128/25
	172.20.9.129
	172.20.9.254
	172.20.9.255
	255.255.255.128

	LAB206    48-50
	172.20.10.0/25
	172.20.10.1
	172.20.10.126
	172.20.10.127
	255.255.255.128

	LAB205    40-42
	172.20.10.128/25
	172.20.10.129
	172.20.10.254
	172.20.10.255
	255.255.255.128

	LAB101    40-42
	172.20.11.0/25
	172.20.11.1
	172.20.11.126
	172.20.11.127
	255.255.255.128

	LAB103    35-37
	172.20.11.128/25
	172.20.11.129
	172.20.11.254
	172.20.11.255
	255.255.255.128

	LAB102    25-27
	172.20.12.0/26
	172.20.12.1
	172.20.12.62
	172.20.12.63
	255.255.255.192

	CAD LAB  20-22
	172.20.12.64/26
	172.20.12.65
	172.20.12.126
	172.20.12.127
	255.255.255.192

	STAFF      20-22
	172.20.12.128/24
	172.20.12.129
	172.20.12.254
	172.20.12.255
	255.255.255.0



	Lab no
	Network address
	First ip address
	Last ip address
	Broadcast ad 
	Subnet mask

	LAB202    80-82
	172.20.13.0/24
	172.20.13.1
	172.20.13.254
	172.20.13.255
	255.255.255.0

	LAB409    80-82
	172.20.14.0/24
	172.20.14.1
	172.20.14.254
	172.20.14.255
	255.255.255.0

	LAB203    65-67
	172.20.15.0/24
	172.20.15.1
	172.20.15.254
	172.20.15.255
	255.255.255.128

	LAB404    45-47
	172.20.16.0/25
	172.20.16.1
	172.20.16.126
	172.20.16.127
	255.255.255.128

	LAB410    45-47
	172.20.16.128/25
	172.20.16.129
	172.20.16.254
	172.20.16.255
	255.255.255.192

	LAB408    28-30
	172.20.17.0/26
	172.20.17.1
	172.20.17.62
	172.20.17.63
	255.255.255.192

	 LAB205   25-27
	172.20.17.64/26
	172.20.17.65
	172.20.17.126
	172.20.17.127
	255.255.255.192

	 LAB201    20-22
	172.20.17.128/26
	172.20.17.129
	172.20.17.190
	172.20.17.191
	255.255.255.192

	STAFF        18-20
	172.20.17.192/26
	172.20.17.193
	172.20.17.254
	172.20.17.255
	255.255.255.192





[bookmark: _Toc534816513]Conclusion
The report had highlighted the overall concept of the IPv6 addressing for calibrating the interface factor of the network nodes within the computer architecture. Moreover, the segmented nature of the IPv6 addressing including Unicast, Multicast and Anycast created an impact for developing the corresponding nature of the routing protocols.
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