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Abstract
After deliberation, the project will touch upon the protocols of Internet Protocol versions 4 and 6. Several methods of handling the project were considered, and after the literature review was carried out, it was concluded that there is a big enough gap to perform the task but also enough information that can be applied provided credit is given. 
[bookmark: _GoBack]Justification was provided as to why this topic was chosen over considered ideas, and why this task is, at core, a mix of experiments and research. To make sure the project is a success, a Gantt chart and project objectives were planned out, with regular meetings planned in future to keep track of the task and extract enough information.
Introduction
The overall goal is to select a topic within the programme of study and create a research proposal, based on advice provided by the lecturer and subject specialist. An ethics form is also required for completion to ensure the proposal does not breach university regulations. 
Here, the procedure for the project will be laid out, and approaches are to be justified and evaluated. Advice from both the lecturer and the subject specialist must be applied in the work, and any selected research literature will be evaluated and referenced.
Content
Project introduction
The chosen topic is Internet Version Protocol. It was decided to compare the protocols of both versions 4 and 6 in one large report, under the project title “Comparison of IPV4 and IPV6 protocols”. This project is considered worth doing because while there are a wide variety of reading material on the differences between the two addressing schemes, there is not in terms of a protocol comparison. The task is worth doing because it will help broaden knowledge of IPV4 and 6.
The author is keen to undergo this project to increase knowledge of V6 in particular. Research material indicates that V4 is the more popular of the two, despite V6 being designed to become a successful successor. The aim is to check whether V6 brings more benefits overall, or why V4 is preferred.
Literature review
A paper by Gaharwar and Gupta [1] is an example of what can be considered an inspiration for the project. This is a report that performs a comparison of protocols such as DSDV (Destination-Sequenced Distance-Vector Routing). While the fact that it was constructed in the last five years can hold it back in terms of reliability, the layout is like what the author intends. The patters throughout are clear, and it attempts to use vocabulary that will be clear to those unfamiliar with the topic.
This paper can be considered useful because it expresses the way data can be presented once listed, such as graphs and tables. The conclusion highlights that further done must be done to expand generalisation, as only mobile networks have been compared. Also, the paper deals primarily in pondering why the networks have the delay times and packet losses they do, whereas the factors in this project will include a wide variation that link together but can be considered separate, such as delay and bandwidth.
Another project that was considered noteworthy was a report by Ali [2]. This is another comparison that describes the differences between IPV4 and 6. While it is shorter overall than the paper by Gaharwar and Gupta, and does not describe the differences between any protocols, it was published later, and can be considered useful in explaining to unfamiliar readers about how the two addressing schemes differ and what they offer. 
While no patterns can be drawn from the data, it provides useful information which is simple but concise. Any conclusions have been justified. This information can be followed on up on by someone to perform some comparisons, which is why the author believes this project is worth doing.
One example that was presented in a conference was created by Narayan, Kolahi, Sunarto, Nguyen, and Mani. [3] The group discuss how well both IPV4 and 6 have performed, depending on the operating system in use. While the publication date is a drawback when comparing it to other research literature, it contains information that can deemed useful once the basics of both schemes have been explored. 
It contains a wide variety of experiments and has the advantage of having been presented at a conference. The group state the next step would have been including more systems and seeing how V4 and V6 have an impact on other areas such as wireless networks.
Another conference paper is one by Chandra, Kathing, and Kumar. [4] It again talks about the differences between V4 and V6 but includes a wide variety of technical knowledge and data tables. While no comparisons between protocols are involved, it has the benefits of being published and at a conference. IPV6 in particular is given focus, with the next step likely being how it can expand further, giving people further knowledge about the topic.
This leads to another report from Golkar, Dreibholz, and Kvalbein. [5] This perhaps is most like the desired project in terms of the research being presented. The trio perform experiments that test the differences between the two schemes in terms of Internet stability. There is a variety of inspiration to be taken from it, such as the number of figures and overall layout, making it like the paper by Gaharwar and Gupta. 
The last report that will be measured is from Bajpai and Schönwälder. [6] This talks about whether V4 or V6 is more efficient in terms of connection times. This paper benefits from being the longest research paper in terms of word count, providing the highest amount of data presentation, and being the most recently published material. 
The literature review highlights the gap for the project material, in the author’s opinion. The listed material can prove important in providing information to help describe the topic as technically but as simply as possible, as well as aid in justifying the experiment results. In particular, the papers by Gaharwar/Gupta and Bajpai/Schönwälder will likely end up being constant sources of reference due to the ideal layout and presentation of data.
Project approach
The project will mainly be positive and deductive, consisting of experiments and a literature review. Inspiration for the experiments will be provided from research material. The results will be analysed to see if they agree or disagree with current research. This means the results will be compared to past findings. 
This increases reliability, but validity is low due to the knowledge being likely to change over time as new developments occur. The generalisation will come from conducting quantitative material in the experiments. This will be presented in table form and will be analysed and compared to existing research. The research itself will likely mostly consist of peer-reviewed journals or conference papers, with only a few web sources if necessary.
An experimental approach was chosen as this is most appropriate to the investigation of the protocols and will allow the findings and assumptions to be presented in an accessible manner. Literature review of current research is an appropriate method of analysing current research within the field, allowing the comparison of the experimental findings to published research.
Other methods of completing the project were considered but rejected; a case study and software development were considered inappropriate based on the course of study, and it was concluded that a survey would be inefficient compared to a document review.
Consideration has been given to the positives and drawbacks of the chosen strategies; document review and experiment. A review is helpful in that it gives insight into worldwide opinions and peer reviewed experiments and is inexpensive. However, one must bear in mind that manual selection is required and information changes rapidly. 
For this reason, it is ideal to search primarily for information that has been published in the last five years. In terms of an experiment, advantages include it being efficient in drawing conclusions based on a set of criteria and being flexible via a set of variables, but this flexibility can also work against it (data being less strictly fixed), and it is possible for some factors to become unmeasurable in an experiment.
Project breakdown
The project will be split into the following objectives, with the overall aim being to conclude which of the two addressing schemes has the more efficient protocols overall:
· Provide overview of both V4 and V6 for uninformed readers, including descriptions and examples on both sides
· Conduct experiments using software provided by the university
· Analyse which protocol performs best in each category, via justifying assumptions provided and seeing whether they match chosen research or not 
· Based on the analysis, decide whether IPV4 or IPV6 performs at a more consistently efficient level
It is currently anticipated that at least four protocols (two from V4 and two from V6) will be selected and at least five factors will be compared, although this can be expanded or reduced as the project progresses. This aims to exclude protocols that can work as a V4 or V6 protocol, though, if not enough research has been extracted, said protocol can be described after a side is chosen.
The objective is to seek whether one protocol performs better in one category than another (e.g. does the first IPV4 protocol chosen have a higher bandwidth than the first chosen IPV6 protocol? If so, why? If not, why not?) An expectation will be provided beforehand to express opinions and measure how accurate they become.
Currently, ideas for IPV4 protocols include ARP (Address Resolution Protocol), and examples for V6 include RIPng (Routing Information Protocol next generation). The factors being considered include bandwidth, delay, packet loss, and jitter, and throughput. These, according to research material, are the main things to consider in making a network perform well. [7]
The project will be considered a success if a conclusion can be reached, in sufficient detail, as to which protocol performs best in each category and which scheme has the better-performing protocols overall. The estimation is that at least five papers will be researched per category, adding onto the amount that will be used to describe the topic.
The measure for evaluation will be that all the protocols have been discussed and measured against other work before the most efficient protocol is selected. To ensure that the project has a definitive conclusion, an odd number of variables will be included to prevent the possibility of a draw and no overall winner.
The expectation is that many graphs and tables will form the basis of the project deliverables. For example, if the experiment is to determine which protocol losses the most packets, a scatter graph can be plotted showing each protocol’s result. 
Bandwidth can be represented by a pie chart to easily show which protocols can hold the most data, and if an experiment is being conducted with a variable changing each time, a table can help layout the conditions. The hope is that this data can be averaged to give a clearer picture of the standard of data before the research is added to the result to give a justifiable answer.
Other project ideas
Listed in the appendix is a screenshot detailing what other projects were considered for investigation. Four other ideas were considered for the project. The resulting project title was chosen because it was considered interesting with sufficient material to investigate. There is also the opportunity to include both experimental investigation and desktop research.
Hacking was also considered; however, it has been investigated thoroughly and would therefore presented less of a challenge. Building a network at home was considered to improve practical skills in networking, but the author decided to play to their strengths and keep the task mostly research-based but with practical experimentation included. Studying a layer of wireless networks and working on a topic related to cybersecurity such as intrusion systems was decided against due as interest fell over time.
Inspiration for the project’s development methods was provided from the Onion research model. [8] The model helped conclude that while deductive will be the core form of gathering data due to the experiments, inductive gathering is required first and foremost to gather the required research. This helps provide the task with a sense of both realism and interpretivism.
The project will primarily help those who want to expand their knowledge of the subject and can lead to further comparisons in future between other protocols. The topic is fascinating to the author because by completing it, people can figure out how both V4 and V6 have advanced over time, and which one they should use based on their preferences. The wide variety of factors that can be measured and help build the project will also benefit the task.
Planning and resources
The resources required to perform the task are a computer system and access to the university network labs to experiment with each of the protocols. If access to the labs is not permissible, simulation software such as Packet Tracer can be used instead. Access to the university library will also be beneficial to find material to compare and discover ideas and inspiration from. Access to software such as Mendeley is also required to ensure that other researchers are credited for any potential inspiration they give, and programs such as Microsoft Excel can help create data figures.
A Gantt chart was created to help manage the overall stages of the task and plan out how long they would take to accomplish. The project was divided into the following phases; research, experimentation, and evaluation. This will update on regular intervals as meetings are carried out and the project develops.
The hope is that research can begin and potentially even be completed before the project commences in October 2018, in June. This will allow for the setting of experiments, what data the project will be measured against, and whether a potential experiment should be discarded because there is no available data on it. Therefore, research must be completed first, followed by experimentation. 
The project will span from October 2018 until April 2019. The prediction is that, provided research is completed early, experimentation can begin in October. Evaluation is a contingency event; it can either commence as the experiments are ongoing, or after they have been completed. The former is the more likely event, though the progress meetings will decide the matter.
The Gantt chart will ensure that the project will remain on time in terms of deadlines. Previous groupwork has developed skills in terms of project management. The progress meetings and objectives will also ensure that the task is relevant, can be completed within the timeframe, displays data in coherent methods, and is producing sufficient results. [9]
The project will become as specific as possible because more than one category is being measured and the project will be split into several mini-tasks, as stated previously. The experiments will likely involve differing variables to ensure they are done correctly and the right conclusion has been reached.
Care has been taken to ensure that the project is realistic, as a chat with the subject specialist helped ensure that sufficient material is available to accumulate relevant knowledge in the research area. More mandatory progress meetings will be scheduled later to ensure that this remains the case.
Project risks
The main problems that can cause issues in the project include the required software failing to function. Work will be backed up regularly to ensure that progress is not halted, and, in the case that software fails to work or suddenly ceases operation entirely, substitutes will be considered. 
The project will commence as soon as possible to ensure it is completed on time; this will also prevent having to change the project fundamentals later, keeping the work rate consistent. There is a risk of the author failing to meet with the subject specialist at regular intervals, however, every effort will be made to attend the meetings due to how much they will benefit the project, making this a significant but unlikely risk.
Ethical and legal issues
After completing the ethics form, the project was identified as low-risk overall due to not involving people in the experiments, so no personal data will be collected and therefore there is no risk. However, in terms of research material, it is an ethical requirement to give researchers credit for any ideas that form the basis of any project work via referencing. 
In terms of legality, the terms and guidelines provided by the university must be followed, as well as the Code of Conduct of both the Institute of Electrical and Electronics Engineers (IEEE), which is used throughout all tasks, and the British Computer Society (BCS), the UK’s chief IT organisation which permits access to complete the project.
Conclusion
Overall, it can be concluded that the research proposal has been completed satisfactorily. Several areas were considered before deciding upon a research project. The areas were narrowed down until a research project that can hopefully prove different from other material and that is inspiring and interesting enough to last a year was found. 
This project will involve both an experimental aspect and a research aspect. These will be combines to produce a report that has investigated the positives and negatives of the protocols applied in V4 and V6. During the project there will be no ethical considerations and all researchers and their contribution will be acknowledged. Meetings will ensure that enough research can be obtained, and experiments are performed to their full potential.
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Figure 1: Project mindmap
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Figure 2: Gnatt chart
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