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Introduction / Background to the proposed research (1)
Introduction (1.1)
In this section of the project proposal, we will be showing the type of project that is going to be assumed and the location that project will be focused towards. Briefly we will show the current research that we will be directing our project towards and the results that we would be expecting. We will finally be showing the objectives that we would expect to be accomplished whilst with the outcome of the project we would like to have.
· Give your research a working title (1.2)
The title for the research project will be Design & Implement a Node.js Web Application using REST Web Based Services and MongoDB.
· Describe clearly the background to the subject area of study. (1.3)
In Computer Science, web applications or web apps are a client-server computer program which the end-user (client-side visuals) run in a supported web browser. The main differences between a website and a web application is that a web site is statically formatted meaning that the information will be shown the same with every user whilst a web application will customise data shown to the end-user making the web application a lot more interactive. [4]
Web applications are used around the globe and are a huge percentage of the web as they allow end-users to do multiple tasks in an efficient time whilst also being a visual website for the user, this is immensely helpful in business environments as applications can store and display information in a rapid amount of time and display the information in a readable or statistical technique. [4]
The second area web applications can be useful are for Multi-Platform apps, applications like Facebook, Instagram and Twitter are all created as Web Applications this allows these types of platforms to be compatible and makes it easier when they transition to a different platform as most web applications can be supported for such devices like Mobiles, iPads, iPods.
A web service is a piece of software that make its self-available across the internet by using a worldwide standardization XML messaging system. XML is used to encode communications between a web service and a client. A simple example of this would be a client invokes a web service by sending XML messages and then would wait for a corresponding communication in XML. As all communications are made in XML, web services are not knotted to any operating system, allowing communications between Windows applications through Unix and java being allowed to speak through pearl. [5]
A database is a large collection of rows and columns that hold information that can be stored and retrieved through software that connect to them. Data inside the database can range from holding bank details of a customer to holding millions of staff login details for a business.
Databases can very useful with web applications as they allow you to store and retrieve data in a rapid amount of time without any effect on the web site. This can be extremely useful if you must store a lot of information for your website or you have to large amounts of important data away from the client. [8]
To design a web application there are 3 rules you can take during the design phase. The first rule is understanding the problems that the potential users that could face in your web application daily, the second rule is understand what you expect the web application to be used for as this would drastically change the design depending what needed to be achieved. The third and final rule you should look at who will be using the web application as someone who is young will presumably understand a web application quicker than someone who might not use computers often, this refers to more elderly people.
When designing a web application there are fundamentals and protocols that should be followed to make sure the application can safely and securely deal with personal/private data as these applications will have to deal with storing and retrieving huge amounts of information in a small amount of time without the risk of loss of data and the integrity of the data.
Leon Shklar and Richard Rosen say in section 1.5.4 that the main principles of creating web applications are learning the fundamentals of web pages and the languages used to develop the HTML pages and interact with them. They also go on to say that you should also learn basic network protocols like SMTP (Simple Mail Transfer Protocol), TCP/UDP (Transmission Control Protocol, User Datagram Protocol) and IMAP (Internet Message Access Protocol). 
‘What do we mean when we discuss the general languages and protocols that need to be understood to properly design and develop Web applications? 
We mean the core set of protocols and languages associated with Web applications. This includes, of course, HTTP (HyperText Transfer Protocol) and HTML (HyperText Markup Language), which are fundamental to the creation and transmission of Web pages. It also includes the older Internet protocols like Telnet and FTP, protocols used for message transfer like SMTP and IMAP, plus advanced protocols and languages like XML.’
They also go on to the importance of security within web applications and how you should always build web applications with security in mind even if it’s adding a simple text box for input as this can give access to exploits that the creator might not be aware of.





· Provide the reader with an understanding of the field in which your study lies and an idea of where and how your study fits into this field. (1.4)
The aim of this project is to design and implement a Node.js web application using a REST based web service and MongoDB. Once the web application has been completed and the feedback has been collected, we should find that the user experience has been improved with both usability and website performance should have increased. After that we can then compare the feedback results and do a slight cross-check to see if there were any advantages and disadvantages using Node.js than the typical PHP which includes processing JSON data.

· If relevant, introduce the industry/organisation/context that is being investigated. (1.5)
The location for this research is the University of Wales, Trinity Saint David, Swansea Metropolitan. The Academia currently provides higher vocational degrees for all types of study within Swansea and the surrounding areas.

· Define one overarching aim of the study (the research purpose). Construct a series of objectives that specify what you will do to achieve the aim (typically 3 or 4 objectives). (1.6)
The aim of this study is design and implement a Node.js web application with a REST based web service and MongoDB that can be used to test the performance and usability over other general-purpose programming languages like PHP and extract results that will show the benefits and drawbacks of using JSON data within these languages and what are the differences between them.
· To design and implement a Web Application using the objectives and aims.
· Analyse the differences between general-purpose languages that are used within web applications.
· Display the advantages and disadvantages of using JSON data with the chosen languages and were there any major effects when using this type of data.
· To write a Requirements and Systems specification for the web application.
· Investigate the major modifications of a web application over web sites and web applications functions and protocols.


· Expected outcomes and/or deliverables (1.7)
At the end of the research project we would expect to have a good understanding into how a web application is designed and implemented and what are the benefits and drawbacks of using Node.js over other languages and if there are any major differences between them.
Additionally, a Requirements and Systems specification will be created which will include observation results and feedback from users that would go towards usability and could possibly be used as research evidence as it would give an in-sight to how all types of users thought of the web application and in their opinion how it could be improved.
Finally, a report will be created showing the results of the web application and will include a user manual. This report will consist of the results of performance testing of the web application, comparisons between the general-purpose programming languages and lastly the usability of the web application shown through user feedback. 
Conclusion (1.8)
In conclusion we have looked at the background of the project and outlined the research that would need to be looked at beforehand so that the project would not be compromised. We looked at the rules and protocols that would need to be looked at and learned carefully to make sure that there would be no comprise in data and its integrity. The location for the project was beheld and what results and expectations we expect to gain from the project and the objectives that have been set for the project to be achieved.












Research and Development Methods (2)
Introduction (2.1)
In this previous section we looked at the types of outcomes and objectives we would like from the research project and the location we would be using to undertake the research. In this part of the report we will be considering the potential research methods that can be chosen and the method that would be best suited for this project, furthermore we will be looking at the ethical and legal issues that could occur during the implementation of the project and the risks and limitations within the project. Finally, we will be looking at the objectives and goal of the project has been accomplished.
 Research Philosophies (2.2)
Before any research can be started a method of research must be chosen to allow us to structure and break down problems that would need to be solved in the future. Below a figure is shown containing the `Research Onion` this breaks down all types of research to be done before continuing a project, these types include Techniques and Procedures, Time Horizons, Choices, Strategies, Approaches and to finish Philosophies.
Using the `Research Onion` we can determine what type of path we would like to take to create our project and what choices and approaches would be best suited towards our project.
[image: ]
For this project that’s developing a web application we found that the best philosophy to choose that would meet our aims would be realism. This philosophe shows that every method must fit into the subject around the project, the project can also be a mix of quantified data or qualitive data depending on the project, this allows us to have great flexibility when collecting information. [1][6]
[image: ]
A substitute to this philosophy would be Positivism as it would allow a for a highly structured data collection method and would allow us to collect a large sample of data at one time, this philosophy is pushed more towards quantitative data but can also be qualitive if the data collection process is correctly monitored. 
The only two methods that can be used within the `Research Onion`, firstly the deductive method, it can be used to develop a hypothesis from existing theory’s that already exist and then designing a strategy for research to test the hypotheses.
 Secondly the Inductive approach can be used to focus on a current researched phenomenon and look at it from a completely different perspective or it can be used to create your very own research phenomena, Inductive approaches is normally associated with more qualitive research than quantified research. [1][3][9]
 Strategies (2.3)
Strategy is the third layer in the `Research Onion` and are used to create a style towards gathering and analysing data. Every choice has benefits and weaknesses. That makes it important that you understand your choices before choosing a specific strategy towards data collection.
Action Research has been chosen as the strategy for this project as it allows us to collect information whilst finding problems and solutions to those problems. It would be good for this web application project because it allows us to collect data whilst working with an in-complete implementation as some features can be disabled whilst they are being worked on when all the other features can be enabled and be used.
Finally, the Cross-sectional technique and procedure has been chosen as it allows us to collect data from a lot of users in a short amount of time and would be great for a short-term project. Longitudinal is for collecting data over longer periods of time which would not be acceptable in this kind of project. [1][3]

 The study population and sample (2.4)
The study sample for the project will consist of current students at the University and a small number of past students, it will also include staff from the Faculty of Computing and Engineering. current students could give feedback on the system that could give them more in sight in to how they can achieve the results they need for their current vocational course. The past students would be able to give good insight as to how this application could have helped them if they had the opportunity to use it whilst in study.
The staff within the faculty have a good understanding of the modules that are needed to be completed with each vocational course this will give us a good in-sight into what courses would be most important to focus for this project.
A further sampling could be from forums like “TheStudentRoom” which allows students to query information for their current course or courses that they would like to investigate. This can also be filtered to specific levels of study so you can ask pre-grad and post-grad students to use the software and give their feedback and how they could compare it to their past/current university. [1] [3]
 Data collection methods (2.5)
As a web application to help students understand their current results and can compare what they may need to do go the extra step a Mixed Methodology Research will be incorporated as this will have both a qualitive and quantitative amount of data that will allow us to get a more accurate feedback data. 
For us to identify where students think they need the most comprehensive data in their study a one to one interview will be taken place to make sure that we understand what data a student is looking for in their specific study as this could be different for other vocational courses.
Once the web application has been built both staff and students will asked to test the new system to make sure that they have the correct information they need and displayed to and to make sure the students know what they might need to do to increase their chances of a higher degree at the end of their course. The staff input would be very useful as it would allow us to gain information on what staff think is very important to a student during their university degree. [1] [3]
 Reliability and validity (2.6)
Reliable and valid data is necessary to show accurate data, there are a couple of ways to make sure that you have valid data and not only have to do with collecting data with the necessary subject. To have consistent data there are a few procedures you can follow to do this.
· Cleanse Data Regularly
· Segment your data
· Regular checks on the collection data method
· Take your time to get reliable data (rushed data will not be consistent)
Validity of data can be in-accurate if the data being collected is not harvested in the correct manner which can lead to in-consistent results which will then follow the points we have just started leading to a longer process of data collection or even a start over of data collection.
These are some of the procedures you can do to your data to make it have validity
· Non-bias data
· Check for any participant or any author errors
· Check for any author or participant bias
All these points should be followed to make sure that all data can be both consistent and valid without influencing the whole project as this can lead to loss of time which could be crucial in both the early and final stages of development.
 If relevant, identify and justify any development methods and techniques that you will use as part of systems development. Consider an evaluative framework (such as Avison and Fitzgerald) to compare methods or to justify your selection. (2.7)
Creating a web application can be a very big task if it’s not planned out in a methodical way therefore the chosen method for the project would be a basic but organised Web Application Development Process Flow that breaks down each task into their own content and allows the developer to create a web application in a logical and mapped out technique.
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Learn & Discuss
The first step to developing a web application is by having an overview of the whole web application, this would include the problems that could be encountered whilst development is ongoing or the problems that could be occurring before development. This allows you learn from those problems and discuss them so a solution can be made. The following questions must be answered once this first step is done: [7]
· What are the reasons the application must be built?
· What problems could this application resolve
· What requirements will the application fill?
· How will the application be used? [2]

Requirements Analysis
Once the previous step is completed, we can them move onto the requirements analysis, this allows us create objectives and aims that we would like to meet for the project to be a success and be achieved in a realistic time frame without the need for any delays.
At the end of this step, the following tasks should have been completed:
· Creation of objectives and goals
· Identify the needed modules/features for the web application
· Break down the objectives into smaller tasks
· Consolidate the different analysis and approaches in a document so that a validation can be carried out. [7]



Development
Once the requirements document is created, the next development phase can start. The goal of the development phase is to create an application that meets the needs identified in the previous steps, and as the needs generally evolve and new ideas of implementation may arise during the implementation phase the development phase could possibly be adjusted.
The objective of the development phase is to create a web application that meets the objectives and aims of the identified in the previous steps, as development progresses there might come a time where a certain feature could possibly be added extending the time-frame of the project [7]
Testing 
Testing is very important as this is where you test that every feature in the web application is working correctly and at a good standard to your liking. Every web form, script and module should be checked to make sure there are no exploitable bugs laying around. Having a spell checker being run on the website is good to have as it will spot out mistakes for you in a very efficient manner. Cross-Browser testing is also crucial as this will allow users to use your web application over multiple browsers.[7] 
Maintenance
What’s important to remember is that a web application is more a service. It’s not enough to “deliver” a web application to a user. You should always make sure the web application is up and maintained a good percentage of the time as a failure can lead to possible time wasted if the problem is significant enough.
A good feature to add to the website would be an end-user feedback system as this would allow the users of the website to report not only bugs if they find them but also allow them to give quick feedback without having to find them physically. [7] [10]
 How will you analyse the data/evaluate your results? (2.8)
The final evaluation of the web application can be split into multiple methods the first one could be a re-look at the requirements and analysis to make sure that the website had met the goals and objectives it was created for. Secondly the data for both performances will be tested among other web applications that can-do similar tasks and see which website better performs this is both with websites with Node.js developed and others that does not use this type of platform.
Usability of the website can be mainly evaluated from the end-user’s feedback as this where most of the data will be collected and evaluated to see if the users have a better or worse time both navigating the web application and reaching their specific goals in a short and relaxed time.


 Identify risks/limitations/ethical/legal issues and ways that you might deal with those risks. (2.9)
When designing web applications several issues need to be identified so if something is to go wrong then there would be a back-up plan in place for one of those unlikely events. These events could be
· Poor time organisation
· Not meeting all goals & objectives for the project
· Inconsistent Data / Validity of Data
· In-complete interviews and analysis
· Choosing in-compatible library’s/frameworks 
These risks can be reduced by using 3rd party applications like Gannt Charts and calendars to make sure that all sections of the project have been planned with realistic time-frames, secondly the inconsistent data or meeting all goals and objectives can be alleviated with a considerable amount of research and analysis before starting the project.
There are not many legal and ethical issues other than working with student results/statistics which could be easily populated with fake information for testing purposes, doing so could alleviate the issue of any information that the students wouldn’t like to be displayed/calculated in the process.
Lastly, 	the limitations that would be introduced by the project, mostly from learning the languages and syntax needed to create a web application with Node.js and a REST based web service. These skills of course can be learned over time through self-learning. The best approach to this would be to start small with a web application and progressively build the web application as you gain more knowledge in the specific areas needed.
Conclusion (2.10)
In this section we have discussed the techniques and methods that would be used to develop and research this project and how we would produce the data that would be needed for the final research. Finally, we identified the ethical and legal issues that would come with designing a web application and how we could reduce this as much as possible.








Resources and Planning (3)
Introduction (3.1)
In the previous section we looked at the techniques and methods that would give us the most reliable data with our project at the end of the research and analysis. We also looked at the ethical and legal issues that could occur with web applications and would that could result in. Finally, we looked at the main philosophies and development processes that would need to be chosen before the project has been started.
In this section we will consider the resources and planning requirements that would be needed for the forthcoming project. To conclude we will look at the management skills that would be needed to successfully complete this project in the time-frame.
 Identify any resources required (3.2)
· PC/Laptop – used to build the web application.
· Visual Studio Code – IDE for developing the web application.
· Node.js – used as the framework for the web application
· REST Web Services – used as the back-end web service.
· MongoDB – used for the database of the project.
· Books on the subjected areas – Node.js, REST Web Services, MongoDB.
· Join a forum – TheStudentForum etc.
· Access to online surveys – Google Surveys, Survey Monkey etc.
 Construct a Gantt chart that demonstrates evidence of project planning and management. Identify the timescales for each component of the study. (3.3)
To be able to plan our project in a clean and convenient way a Gannt Char has been produced. The plan has been split into a Requirements & Specification section and a Development & Testing section, this allows us to easily see if we are currently on target to completing our project and it will give a good understanding if the developer needs to increase the work-rate or can take a rest. (Figures 1-6)
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Figure 1: Main view of Gannt Chart 
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Figure 2: First part of Requirements & Specification of Gannt Chart
[image: ]
Figure 3: Second part of Requirements & Specification of Gannt Chart
----------------------------------------------------------------------------------------------------------------
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Figure 4: First part of Development & Testing of Gannt Chart

--------------------------------------------------------------------------------------------------------------------------[image: ]
Figure 5: Second part of Development & Testing of Gannt Chart

----------------------------------------------------------------------------------------------------------------
[image: ]
Figure 6: Third part of Development & Testing of Gannt Chart

Conclusion (3.4)
In Conclusion we have looked at the requirements of the project and tools that would be needed for the project to be successful. It’s always possible that you might have forgotten a piece of resource that would be useful in the future without having the project having to fail without it. It’s very useful to have a time-frame management tool to be used as it can show progression as you complete certain tasks giving both motivation and a good understanding whether you are currently in front of development or behind. Once development has started with the project will we not only know if the plan was conceivable but achievable.
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