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Executive Summary
Internet protocols are used to provide protection to the shared information through internet. Several types of protocols are there such as HTTP, FTP for addressing the diversity of shared dataset. This report focuses on the elements of network to acknowledge the parameters of modern age. The aspects of IPv4 and IPv6 are analyzed in a brief manner to assure understanding of its functions. The classifications and benefits of these network have also been included. Required skills and tools for the incorporation of these networks have also been evaluated to assure profound understanding of the topic. 
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Introduction 
The dependency of modern age on digital technology has paved the path for formulating various protocols for smooth governance of internet practices. Several parameters are there in the designing and addressing of IP versions to maintain modern approaches of network systems. The report will focus on the elements of IP addressing for better acknowledgement of internet protocols. The factors of unicast, broadcast and multicast are also going to be addressed in this report as they are integral parts of IP addressing. 
[bookmark: _Toc38296485]1. Research informed literature
Internet protocol or IP address refers to a numerical code that is used to establish ethical connection between computer networks. This protocol paves the path for effective communication as it is responsible for addressing two major functions and they are location identification and network interface identification. IPv4 address on the other hand, is a unique 32-bit numeric code that is responsible for identifying the network interface of a system (Ricketts et al. 2016 p.154).  It consists of two parts and they are host number and network prefix. IPv6 uses a 128-bit number for the identification of addresses.  The flexible attitude of IPv4 is helpful for the efficient management of routers in multiple ports. More than 80000 routers are in accordance with IPv4 protocol to ensure efficient networking.  According to Xu et al. (2018 p.49), it also ensures the assurance of strict security as it is responsible for providing encryption. On the contrary, automatic configuration capability of IPv6 in accordance with network standards have made it more famous in the current generation. It offers a variety of options for the connection of networks. The pace of data transportation is comparatively higher than IPv4. 
[image: ]
Figure 1: Internet Protocol
(Source: Xu et al. 2018 p.49)
In this regard, the public and private approaches of IP addresses are required to be mentioned. Public IP addresses can be accessed anytime and anywhere over the internet (Samrah et al. 2019 p.411). The private IP addresses on the contrary, connect computers of private places to provide to the dataset. Depending on the value of octet determinants, the classes of IP addresses are formed. Generally, it has five classes to offer. A, B, C classes are used for host addresses while class D is used for multicasting. Class E is reserved for experimental purposes. The values of each class are presented below-

	Class
	First octet Value
	Subnet Mask

	A
	0-127
	8

	B
	128-191
	16

	C
	192-223
	24

	D
	224-239
	-

	E
	240-255
	-


Table 1: class division of IP address
(Source: Created by Researcher)
[bookmark: _Toc38296486]2. Knowledge and understanding of Subject 
IPv4
The digital age has developed various protocols for the transportation of related information over the internet. In case of IPv4 communication, the address is placed on the packet header of the originating host in the form of source address. Three ways of communication using IPv4 has been identified and they are -
1. Unicast- This way is used to communicate between one host to another with a single packet. Both peer to peer network and client/server network is used for this type of communication. Based on the opinion of Al-Sarawi et al. (2017 p.686), the primary advantage of this communication is that it can be routed using internetwork. The use of well-established IP protocols makes the implementation process easy.  
[image: ]
Figure 2: Unicast communication
(Source: Al-Sarawi et al. 2017 p.686)

2. Broadcast- The broadcast transmission is addressed for the purpose of sending information to all hosts related to the broadcasting network. In opposition to unicast, broadcast is monitored by local networks. Two types of broadcasting can be witnessed. Directed broadcast is used for sending packets to a specific network while limited broadcast is used for restricted communication among local networks (Jiang et al. 2016 p.9). The limited broadcasting can be identified through its use of the IPv4 address and that is 255.255.255.255. 
[image: ]
Figure 3: Limited broadcast
[bookmark: _Hlk38296767](Source: Shaharuddin et al. 2016 p.4)
3. Multicast- The conservancy of bandwidth is addressed by this type of communication, it paves the path for transmitting single packets to a range of hosts, available within the multicast group. Thousands of destinations host cam be included in this communication procedure to ensure smooth governance of a project (Shaharuddin et al. 2016 p.2). The primary responsibility lies with the internetwork as it replicates the multicast flows to deliver the packets to its intended recipients.

IPv6  
The main difference of IPv6 from IPv4 is its speed. The IPv6 is responsible for using 4 times more bits to secure the functioning of a network. It is also helpful for ensuring end to end connectivity at an increased pace than IPv4. The introduction of anycast mode has made it more efficient for the usage of packet information and increased the speed of productivity. The mobility option of the IPv6 is helpful for staying connected to a particular IP address in spite of different geographical positioning (Wang et al. 2018 p.12). The communication ways used by the IPv6 are discussed below-
· Unicast address- In a similar line with IPv4, unicast communication using IPv6 is responsible for sending information to a specific destination. The speed of the procedure is enhanced by the advanced protocol. 
· Multicast address- A group of destinations is addressed with this type of communication. The joined groups are communicated efficiently with this address (ma.ttias.be, 2020). The matter of broadcasting is addressed by this approach using the IPv6 network. 
· Anycast address- This is used for sending packets to a random host. The functionality of anycast address is somewhat similar to the multicast address with the exception of group attachments. However, this type of communication does not account for a specific range which makes it difficult for the receiver to identify the source address. 
[bookmark: _Toc38296487]3. Analysis 
The discussions of Ipv4 and IPv6 have paved the path for its application in diverse diameters. It has been internalized that IPv6 is more efficient than Ipv4 for its advanced modifications and therefore it is suitable for designing a particular project. IPv6 enables the path for reducing the size of routing tables which makes the handling process of routers efficient (Dehvan et al. 2019 p.819). The path’s maximum transmission unit is utilized for the hierarchical presentation of data over networks. The simplified approach of packet header assures significant delivery of associated information. therefore, it can be said that incorporation of IPv6 is appropriate for the governance of complicated projects. On the other hand, IP- level checksum can be addressed properly as the present link layer technologies offer the capability of controlling errors. 
The error detection system is also implemented in the end to end connectivity to assure accurate services. Therefore, reliable and valid data can be accessed using the IPv6 network. According to Alghatrifi and Khalid (2018 p.22), the auto-configuration system of this protocol is helpful for generating own IP addresses by the routers which contributes to the speedy delivery of information.  The creation and maintenance of networks is comparatively easy in this approach and here lies the suitability of this protocol in the governance of current projects. 
[bookmark: _Toc38296488]4. Practical application and deployment 
Various software is used for the effective completion of projects using this IP address. The software is regulated using the protocols to assure ethical outcome of the project and systematic delivery to its end users. Packet tracer is one of the most renowned network simulator software. The real time devices can be connected through this software to enhance user experience (Jain et al. 2018 p.69). The primary job of this emulator is to configure required networks. On the other hand, several layout diagrams are required to be presented for computer related projects, Microsoft vision is yet another tool that uses diagrams and charts for the analysis of network programming. The drawing tool helps in the breakdown of complex data sets with templates and specific needs of a particular project can be addressed (Shaharuddin et al. 2016 p.5). These tools are useful for providing efficient production of a related project. For example, an educational system requires establishing connections among a large number of machines to deliver data sets. Packet tracer is helpful for enhancing the learning by developing a related network for the organization.  
[bookmark: _Toc38296489]5. Skills for professional practice 
Different types of codes and statistical information are used for the development of networks and also for the delivery of information. In order to ensure proper development of materials under the guidelines of internet protocols, deep knowledge about the network system is necessary. The capability to understand the difference in operating systems is helpful for running the related applications to generate positive outcomes. Technological skill to handle the parameters of IPv4 and IPv6 is also necessary to maintain the ethical approach of the systems. The software simulators are of different types and require advanced skills for its functionality and monitoring. Brief understanding of the protocols and systems is also helpful for the acknowledgement of limitations of these networks and paves the path for required modifications for its sustainable governance. 
[bookmark: _Toc38296490]Conclusion
In conclusion, it can be said that the rapid growth of modern technology is contributing to the generation of advanced tools and technologies. The scope of implementation of these technologies have as increased to assure efficient production. It has been seen that deep knowledge and skills are required for the monitoring and maintenance of these approaches. The flexibility and efficiency of different networks have made the transmission of important information easy and it can be achieved in a quick pace which also influences the productivity of organizations.
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Router MP Configuration
Router> en
Router# conf t
Router(config)# ipv6 unicast-routing
Router(config)# int f0/0
Router(config-if)# ipv6 2001:DB8:AAAA:A::1/64
Router(config-if)# description school_applied_computing_connection
Router(config-if)# no shut
Router(config)# int f0/1
Router(config-if)# ipv6 2001:DB8:AAAA:B::1/64
Router(config-if)# description school_of_automotive_engineering_connection
Router(config-if)# no shut
Router(config)# int f1/0
Router(config-if)# ipv6 2001:DB8:AAAA:C::1/64
Router(config-if)# description school_of_architecture_built_and_environment_connection
Router(config-if)# no shut
Router(config)# int f1/1
Router(config-if)# ipv6 2001:DB8:AAAA:D::1/64
Router(config-if)# description school_of_engineering_manufacturing_logistics_connection
Router(config-if)# no shut
Router(config-if)# exit
Router(config)# exit
Router# copy running-config startup-config
Destination filename [startup-config]? 
Building configuration...
[OK]
Router#


All the PCs has been connected to the respective switched and in IPv6 configuration, it is set to Autoconfig 

Router ISP Configuration
Router> en
Router# conf t
Router(config)# ipv6 unicast-routing
Router(config)# int f0/0
Router(config-if)# ipv6 2001:DB8:ABCD:A::1/64
Router(config-if)# description school_applied_computing_connection
Router(config-if)# no shut
Router(config-if)# exit
Router(config)# exit
Router# copy running-config startup-config
Destination filename [startup-config]? 
Building configuration...
[OK]
Router#
There are 6 Servers connected to School of Applied Computing namely Registry, Finance, File Server, Print Server, DNS and Email

Registry IPv6 : 2001:DB8:AAAA:A:2D0:FFFF:FEC5:68B6
Finance IPv6: 2001:DB8:AAAA:A:201:C7FF:FE4B:724C
File Server IPv6: 2001:DB8:AAAA:A:2D0:58FF:FE3C:DE0B
Print Server IPv6: 2001:DB8:AAAA:A:20D:BDFF:FE76:76D0
DNS IPv6: 2001:DB8:AAAA:A:260:5CFF:FE4B:438D
Email IPv6: 2001:DB8:AAAA:A:240:BFF:FEDC:71C6

23 Switches has been installed in School of Applied Computing Building – 
[bookmark: _Hlk38638975]Ipv6: 2001:DB8:AAAA:A::1/64
· Lab301 – 3 Switches
· Lab302 – 2 Switches
· Lab303 – 2 Switches
· Lab305 – 1 Switch
· Lab306 – 2 Switches
· Lab411 – 2 Switches
· Lab412 – 2 Switches
· Lab410 – 3 Switches
· Lab308 – 6 Switches


15 Switches has been installed in School of Automotive Engineering
Ipv6: 2001:DB8:AAAA:B::1/64
· Lab101 – 2 Switches
· Lab102 – 2 Switches
· Lab103 – 2 Switches
· Lab205 – 1 Switch
· Lab206 – 3 Switches
· LabCAD – 1 Switches
· Lab301 – 4 Switches

18 Switches has been installed in School of Architecture, Built and Natural Environment
Ipv6 2001:DB8:AAAA:C::1/64
· Lab201 – 3 Switches
· Lab202 – 2 Switches
· Lab203 – 2 Switches
· Lab205 – 2 Switches
· Lab404 – 2 Switches
· Lab408 – 2 Switches
· Lab409 – 3 Switches
· Lab410 – 2 Switches


15 Switches has been installed in School of Engineering, Manufacturing and Logistics
Ipv6 2001:DB8:AAAA:D::1/64
· Lab101 – 2 Switches
· Lab102 – 2 Switches
· Lab103 – 2 Switches
· Lab105 – 1 Switch
· Lab206 – 2 Switches
· Lab208 – 4 Switches
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