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                                                   Executive Summary
The rapid development in technology has determined the number of network problems associated with its connectivity. These connections are being done with the unique IP (Internet Protocol) address. These IP addresses are a unique set of links to the site, and they are accessed according to the requirement. Currently, many systems use IPv4 32-bit Internet Protocol version. In the 1990s, IT (information technology) stake holders began a new conversation and argued that problems might be caused because of the internet exhaustion and routing. Therefore, IPv6 was launched in 1998, and a final solution to the IP-based problem was proposed. Therefore, this report includes an analysis of the needs, applications and IPv6 requirements.
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Internet connections are increasingly seen in the world, but it also raises network-related issues, which creates the number of issues in the network addressing issues. IPv6 is the Next Generation Internet Protocol (IP) standard, which is intended to replace the IPv4 which is used by the number of internet services all over the world. All computers connected to the Internet, mobile phones, and other devices require a digital IP address for communication with other devices — however, the original scheme of IP address, which is also called IPv4 which is now running out of addresses. 
[bookmark: _Toc532933014]IPv6
IPv6 is later IP protocol created by the Internet Engineering Task Force(IETF) to take over  the present IPv6 protocol, arguing that it would be possible to create paths in every region of the world. The enormous issues with IPv4 is defined to e-mail resources, which greatly limit applications and development on the Internet. Using IPv6 addresses not only the number of email addresses but also eliminates the obstacle to connecting multiple Internet access points. IPv6 has more space. IPv4, the length of IP 32 and the most addresses are 2 ^ 32 the IP address of the IPv6 is 128 bit; the most addresses are 2 ^ 128 Compared to the 32-bit address space that has increased from 2^128-2^32. IPv6 uses a smaller travel ticket. The IPv6 address assignment is the following as the initial consolidation rule, which means that the use of representation functions is a path that greatly reduces the process output for the process and improves the way forward(Dhamdhere et al., 2012, p. 537). 
[bookmark: _Toc532933015]Relevance
	IPv6 is proposed to solve some problems and shortcomings of IPv4, and it is still in many Improvements have been made in areas such as routing and automatic configuration. After a long IPv4 and IPv6 During the period of coexistence, IPv6 will eventually completely replace IPv4 and dominate the Internet. Relative to IPv4, IPv6 has the  next  particularities, the attributions can also be named the assets of IPv6: streamline header and Adaptable scalable; pyramidal address construction; plug-and-play connection; network layer verification and encoding; Guarantee of service quality; better support for mobile communication. IPv6 simplifies the header of the packet to reduce processor resources and save network bandwidth(Dawood, 2012, p.100). 
The IPv6 headline of the headline subsits of an elementary headline and many enlargement headlines. The elementary header has a strong headline. The established length (40 bytes), which is the data that all devices need to process. Due to the Internet, Most of the packets are simply transferred by the router, so the fixed header length helps speed up the road by speed. IPv4 header has 15 fields, while IPv6 has only 8 fields, IPv4 header length.It is specified by the IHL domain, while IPv6 is fixed with 40 bytes. This makes the router processing The IPv6 header is easier(Ali, 2012, p.314.). At the same time, IPv6 also defines a variety of extended headers, which makes IPv6 Extremely flexible, providing strong support for multiple applications while providing support for new applications in the future it is possible. These headers are placed between the IPv6 header and the upper header, each of which can pass a unique "down" The value of a header is confirmed. Except for the Hop-by-Hot option header (which carries each on the transmission path) In addition to the information that nodes must process), the extended header only exists when it reaches the header in IPv6
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Internet Protocol (IP) is a protocol used for network switching packets. It defines the addressing method and the encapsulation structure of the data. The IP address is to define the address for the host on the network. Simply speaking, it is very much alike  to the association  address and can precisely indicate the address of the association. At present, the most widely used network protocol is IPv4, and almost all services used by modern people on the Internet use it. IPv6, which is often mentioned in recent years, is considered a next-generation network protocol that inherits IPv4. The original intention of the design was that in the 1990s, some scholars worried that the IPv4 address was not enough, so it was pre-planned. Therefore, in addition to a significant increase in the number of addresses, IPv6 further improves security, QoS and other issues(Dominikus, 2012).
The most obvious difference between the two generations of network protocols is the number of network addresses they provide. The address format of IPv4 is 32-bit length, and the address can provide 2 to 32 powers and about 4.2 billion after conversion. 
The IPv6 address format uses 128-bit length, and its address can provide 2 128-thepower. The IP address it can provide far exceeds the number of IPv4. It is estimated that everyone on the planet can be assigned to 1 million IP addresses or more than 1000 IP addresses per square meter on the earth site. In short, after switching to IPv6, the number of IP addresses is almost impossible to use.
[bookmark: _Toc532933017]Application & Deployment
The development of this version of IP protocol start in 1991 by IETF(Internet Engineering Task Force) and was named IPv6 to sustain and insure more protection then old version  named IPv4,  according to observation of (Grove,2009,p.4) “Because of underestimation of the potential for growth in the Internet, the number of available IP addresses  in the current version of IP, IPv4, is inadequate for the number and variety of devices currently using the Internet.”
IPv6 enhancements can be grouped into five categories:
a) Addressing. IPv6 addresses have been extended to a number supposedly inexhaustible. 
b) Protocol headline. IPv6 allows creating different length headers based on the specific needs of the packages which are being shipped. This change is achieved by acquiring a special extension header. In addition, some areas that use the IPv4 protocol are deleted. IPv6 also introduces the ability to analyse network protocol protocols and eliminate the effect on IPv4 protocols. IPv6 also provides the ability to customize without the need for additional rules(Dawood, 2012, p.100).
c) Routing. IPv6 introduced the approach of pyramidal addressing that admit a large bunch of routes in the routing charts of the BGP routers. Was imported the chance of selecting the route over which the package will transfer and better support for multicast.
 d) Security. Elogations delimit in IPsec have been done necessary for IPv6. IPv6 also made up more private IP addressing classes, safety, and facility choices for structuring the consumer's network. 
e) Management. IPv6 descibes a self-configured system address without DHCP and superior mobility reinforcement via a system that generate  the automatic swap of the IP address when the consumer changes network.
[bookmark: _Toc532933018]Adopted Software
IPv6 can be implemented using the packettracer simulator. IPv4 has 4.3 billion addresses that define the hectic use of this address. In the past two decades, IPv6 is stored with the 128-bit address. Packet Tracer Simulator supports a variety of IPv6 features. First of all, the learning is done how to assign IP addresses to different devices and set the path between them(Dhamdhere et al., 2012, p. 537). Finally, a scheme is created that allows IPv6 to communicate with IPv4 devices. From the release of package packages, the IP address can be used to select the IP Configuration Tools on the terminal's desktop. The below diagram shows the simple topology which is present between two computers and a router, which are connected with a switch. 
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IPv6 addresses can also be assigned statically on all devices. The same topology for this section too. However, We’ll see how to configure a static IPv6 address  in Packet Tracer:
1. Go ahead to configure IPv6 on router.
“R0(config)#interface fastethernet0/0R0(config-if)#ipv6 enableR0(config-if)#ipv6 address 2000::1/64R0(config-if)#no shutdown”
      2.In order to add an IPv6 address with equal prefix open the Ip Configuration utility from Desktop  tab of PC. 

3.Check the conectivity  with PDU tool  if both methods don’t do errors and work properly. If already both  schemes work properly, you can have a view at the IPv6 colleagues table . This is identical to the ARP table of IPv4. 
“R0#sh ipv6 neighborIPv6 Address Age Link-layer Addr State Interface2000::2 0 00E0.A39E.05C4 REACH Fa0/02000::3 0 0001.43B9.0268 REACH Fa0/0”
[bookmark: _Toc532933019]Conclusion
	This report has defined the various features of IPv6, which has shown the difference between the IPv4 and IPv6 and the relevance is defined. Furthermore, the applications of IPv6 is defined and the software’s, which can be used for the implementation of IPv6.
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	Lab no
	Network address
	First ip address
	Last ip address
	Broadcast add
	Subnet mask

	Open Access Lab
250-252
	172.16.0.0/23
	172.16.0.1
	172.16.1.254
	172.16.1.255

	255.255.254.0

	Lab:308
140-142
	172.16.2.0/24
	172.16.2.1

	172.16.2.254
	172.16.2.255
	255.255.255.0

	Lab:301
60-62
	172.16.3.0/25
	172.16.3.1

	172.16.3.126
	172.16.3.127
	255.255.255.128

	Lab:309
50-52
	172.16.3.128/26
	172.16.3.129
	172.16.3.190
	172.16.3.191
	255.255.255.192

	LAb:304
45-47
	172.16.3.192/26
	172.16.3.193
	172.16.3.254
	172.16.3.255
	255.255.255.192

	LAb:306
40-42
	172.16.4.0/26
	172.16.4.1
	172.16.4.62
	172.16.4.63
	255.255.255.192

	LAb:303
36-38
	172.16.4.64/26
	172.16.4.65
	172.16.4.126
	172.16.4.127
	255.255.255.192

	LAb:302
30-32
	172.16.4.128/26
	172.16.4.129
	172.16.4.190
	172.16.4.191
	255.255.255.192

	Test Centre
22-24
	172.16.4.192/27
	172.16.4.193
	172.16.4.222
	172.16.4.223
	255.255.255.224

	Staff:20-22
	172.16.4.224/27
	172.16.4.225
	172.16.4.254
	172.16.4.255
	255.255.255.224

	LAb:310
18-20
	172.16.5.0/27
	172.16.5.1
	172.16.5.30
	172.16.5.31
	255.255.255.224

	
	
	
	
	
	


University-School of Applied Computing(172.16.0.0-172.16.7.255.0)


School of Automotive  Engineering(172.16.8.0-172.16.15.255)

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

	Lab:301
50-52
	172.16.8.0/26
	172.16.8.1
	172.16.8.62
	172.16.8.63

	255.255.250.0

	Lab:206
48-50
	172.16.8.64/26
	172.16.8.65

	172.16.8.126
	172.16.8.127
	255.255.255.192

	Lab:101
40-42
	172.16.8.128/26
	172.16.8.129

	172.16.8.190
	172.16.8.191
	255.255.255.192

	Lab:205
40-42
	172.16.8.192/26
	172.16.8.193
	172.16.8.254
	172.16.8.255
	255.255.255.192

	LAb:103
35-37
	172.16.9.0/26
	172.16.9.1
	172.16.9.62
	172.16.9.63
	255.255.255.192

	LAb:102
25-27
	172.16.9.64/27
	172.16.9.65
	172.16.9.94
	172.16.9.95
	255.255.255.224

	Staff
25-27
	172.16.9.96/27
	172.16.9.97
	172.16.9.126
	172.16.9.127
	255.255.255.224

	Cad Lab
20-22
	172.16.9.128/27
	172.16.9.129
	172.16.9.158
	172.16.9.159
	255.255.255.224







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

	Lab:202
80-82

	172.16.16.0/25
	172.16.16.1
	172.16.16.126
	172.16.16.127

	255.255.255.128

	Lab:409
80-82
	172.16.16.128/25
	172.16.16.129

	172.16.16.254
	172.16.16.255
	255.255.255.128

	Lab:203
65-67
	172.16.17.0/25
	172.16.17.1

	172.16.17.126
	172.16.17.127
	255.255.255.128

	Lab:404
45-47
	172.16.17.128/26
	172.16.17.129
	172.16.3.190
	172.16.3.191
	255.255.255.192

	LAb:410
45-47
	172.16.17.192/26
	172.16.17.193
	172.16.17.254
	172.16.17.255
	255.255.255.192

	LAb:408
28-30
	172.16.18.0/26
	172.16.18.1
	172.16.18.62
	172.16.18.63
	255.255.255.192

	LAb:205
25-27
	172.16.18.64/26
	172.16.18.65
	172.16.18.126
	172.16.18.127
	255.255.255.192

	LAb:201
20-22
	172.16.18.128/27
	172.16.18.129
	172.16.18.158
	172.16.18.159
	255.255.255.224

	Staff
18-22
	172.16.18.160/27
	172.16.18.161
	172.16.18.190
	172.16.18.191
	255.255.255.224


School of Engineering(172.16.16.0-172.16.25.255)
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