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[bookmark: _Toc7438512]Introduction
In the project proposal, the author will discuss the details of the project that the author will conduct. The author will analyse existing research about the project and discuss the aims and objectives and expected outcomes of the final project.

[bookmark: _Toc7438513]Working title 
The working title for this research project is “Serverless Computing and Functions as a service, the newest development of microservices”

[bookmark: _Toc7438514]Background to proposed Research
Serverless Computing and Functions as a service (FaaS) is a new software architecture which has steadily been gaining popularity over the past few years taking over from the previous architecture known as microservices. Serverless computing is a method that takes away managing severs, operating systems and infrastructure as they will be managed by a cloud server provider. This means that though serverless computing is not actually fully serverless it means that many server side development is not done by the actual development team as they can create applications without needing to worry about server infrastructure as it is scaled on-demand by the server. [1] 
Functions as a service is a method of allowing developers to create and manage applications without having to maintain an infrastructure to create a serverless architecture. One of the main benefits of Functions as a Services is to upload small functions into the cloud that can be activated when they need to without loading other functions at the same time. The server is split into many functions which can activate separately. Functions as a service has an on demand functionality which means that functions and server pieces that aren’t in use are not activated which means that less is needed of the server and so many companies don’t have to pay as much to have the server running as many features may not be in use. [2]
A microservice is similar to Functions as a Service but instead of loading functions independently it consists of many groups of functions to be loaded in preparation for that functions use. So a web application could load groups of functions that relate to the current page, so every function relating to a shopping basket would be loaded when on the relevant pages. [3]
Sam Newman defines a micro service as a form of cohesion to gather related features together and use them in conjunction with one another. So long as each related function benefits each other then they should be bundled as a micro service. [4] 
Johannes Thones defines micro services as an application which can be scaled independently and tested independently. Thones also mentions that micro services have a single responsibility but many functions to achieve that same goal as those functions have the ability to change another. Thones points out that micro services are popular right now because it’s cheaper for businesses to use as it’s more effective at delivering software. [5]
Bowei Han describes serverless computing as a cloud computing model which takes server management and infrastructure choices off of developers and instead managed by the cloud itself. Han finishes his definition by adding that serverless computing aims to have developers create applications without having to scale or implement a server.  [6]
Bowei Han describes Functions as a Service as a method of “executing code in relation to actions the user performs without building a complex infrastructure” and so the server is split up into multiple groups of functions. [6] 
Some advantages to Functions as a Service are not needing to develop and manage a server, developers can use more time creating the application. The Server automatically updates and scales by the cloud. Another advantage is that functions as a service allows the business to not spend unnecessary funds on the server. However, Functions as a Service also comes with its share of disadvantages. As a result of the cloud management developers maintaining the server infrastructure the code might be difficult to understand by someone unfamiliar with it. As a result of having functions accessed at any point without them being bundled with other functions then it could become an issue to keep track of how many functions exist and why each one exists, this would be especially true in cases where a large scale project is being produced.
[image: https://cdn-images-1.medium.com/max/800/0*Yv6sMLN_7lFjdH3I.png]
[bookmark: _Toc6952311][bookmark: _Toc6952435]Figure 1 Microservice vs Functions as a Service

Mike Roberts says that Serverless computing is a large architecture that Amazon, Google and Microsoft all implement in one way or another. He defines serverless computing as an application which relies on a third party to manage back-end server side logic. On the topic of functions as a service Mike Roberts writes that functions as a service is running backend code without having developers writing their own server infrastructures to deal with the server-side features. In functions as a service, functions are executed by queueing up scheduled tasks to be completed and then loading them from the provider. According to Mike Roberts, functions in functions as a service have a timeout so that functions are only accessed in small intervals to the user. So functions that are expected to last for long durations aren’t as well suited to Functions as a service architectures. [7]

[bookmark: _Toc7438515]Aims and Objectives
The aim of this research is to explore Functions as a Service and Microservice solutions as well as serverless computing methods to demonstrate the current development techniques and how these techniques will change from now on with the introduction of Functions as a Service. To achieve this, the author will conduct these objectives: 
· Investigate microservice techniques.
· Investigate Functions as a service techniques.
· Investigate existing systems that use microservices and functions as a service methods and analyse how they operate.
· To compare microservices and functions as a service methods and analyse the benefits and drawbacks of each.
· To research the current development environment to see which is used predominantly at the moment and analyse why that’s the case.
· To build example applications that simulate the use of both microservices and functions as a service to analyse how both work in practise.

[bookmark: _Toc7438516]Expected Outcomes
At the end of the project, the author expects to have designed example applications that are designed to simulate both microservice and functions as a service architectures.
The author expects to deliver quality research regarding Serverless and Functions as a Service to be presented in a report.
The author expects to carry out research development to gather data regarding the FaaS and microservice architectures.  

[bookmark: _Toc7438517]Conclusion
In this section the author has demonstrated an understanding of the project topic by explaining the concepts and ideas behind Functions as a service and microservices and serverless computing. Additionally the author has discussed aims and objectives for the project. These objectives could change over time due to further information coming out and new developments in the field.


[bookmark: _Toc7438518]Research and Development Methods
[bookmark: _Toc7438519]Introduction
In this section of the report the author will specify what research methods will be undertaken and what methods will be undertaken in development. As well as this the author will analyse the potential legal and ethical factors that could affect the project and other risks and limitations that could affect the project. 

[bookmark: _Toc7438520]Philosophies
For the research to be successful a philosophy method must be chosen. The author has looked at a number of research methods and philosophies and has decided that experimentation and surveying would best suit the project. The collected data would be both qualitative and quantitative. In the survey some questions will be opinion based and those questions would gather qualitative data and some questions may gather figures which would gather quantitative data. Observations could also gather similar results given that some sources like blogs would contain qualitative data and other researchers could provide some useful quantitative data.
The research philosophy that will be used for this project is pragmatism as the research will gather both qualitative and quantitative data and feature multiple research methods. [8]
There are three different types of research approaches, induction, deduction and abduction. Induction is where a researcher performs tests and if the test succeeds then the theory is true, so a hypothesis can be tested and if the test succeeds then the hypothesis also succeeds. Inductive research is research that expands on known facts by testing them to get new results, so a hypothesis can be tested by using what is known and testing beyond that. Abductive research is when the researcher uses known facts to generate a hypothesis that can be tested.
The research approach chosen is deductive research as the area of study is recent and so testing the current climate of the field would best suit the research. [9]  

[bookmark: _Toc7438521]Strategies
There are two main research strategies that can be undertaken, exploratory and explanatory. Exploratory research is when the researcher gathers the data and investigates everything the topic has to offer and find some value in many different things. Explanatory research is when the researcher picks a few select sections of a topic and focuses on those sections. Explanatory research is what this project will be as the author has chosen a few specific areas of study in the field. [10]
Surveying and Observations are the research methods that will be undertaken in this research. The author also wishes to get an interview conducted. As many different data collection methods are going to be conducted the data collected should be backed up by each other and show similar results, and if they don’t then the author can analyse why this isn’t the case as each data collection method comes with its own flaws that could affect the results gathered. 
In terms of a time horizon, the author has chosen a cross sectional method as the study will be conducted in a short period of time and then analysed and interpreted. The alternative method would be a longitudinal method which would be a study conducted over a long period of time to compare the impact of time and to get repetition in results to see the effects of change. Unfortunately longitudinal research is very expensive and time consuming and would not be suitable for this project. [11]

[bookmark: _Toc7438522]A study population and sample
The survey sample will be people in industry who understand the concepts and ideas. The survey size will likely be small as it could prove difficult to gather enough individuals who have a good understanding on the topic. It would also be possible to post a survey online on a survey hosting site however the questions would need to be altered to allow anyone with no understanding to answer or even provide an entirely new survey to get two sides of the topic. Observational study population will be quite large, the author will analyse and research using many journals and articles to consider and research. If an interview were to be conducted then the respondent would need to be someone within the industry who understands the concepts of the field and would be able to give the author a good insight to their point of view and knowledge of the field. An interview with someone with a great deal of knowledge in the field would be a great research asset and provide a great area of discussion in the project.

[bookmark: _Toc7438523]Data collection methods
Both qualitative and quantitative methods of data collection will mean that collected data will be accurate as both data types should support each other. This is referred to as gathering mixed data. 
Firstly the author will conduct observation research to gain a greater understanding of the field and to turn this research into a questionnaire which will be given out to people in industry. Additionally another survey can also be created for further research if the sample size for the original survey is too low. What this means is that an original survey would be created which would be intended for people in industry, however if the author cannot get a large enough sample size then a second survey could be produced that could instead use language that anyone could understand and so the author could still have quality research without alienating any respondents who do not understand the language of the original survey.
Then an interview can be conducted with one of the original survey takers or with someone else in industry who deals with the area of study daily. To conduct a successful interview questions must be worded to answer important questions within the research. As well as this to make interviews more reliable then the author must not introduce leading questions which could sway the respondent to answer in a certain way.

[bookmark: _Toc7438524]Reliability and validity 
To produce valid and reliable results in the data collection process, adequate measures should be taken to allow data to be accurate as some things could happen to make data less reliable. People might not want to select answers that make them look bad and so to prevent that surveys should not ask for data that could help identify someone. Respondents might not want to take part in a survey and so they could decide to not give honest replies or select answers at random, engaging with the respondent could help prevent this but this issue is unfortunately is not easily fixed by that alone. Some surveys are written to allow vague answers such as “probably” and so this answer is too vague to be reliable, to avoid this answers on a survey should be written to not allow vagueness as a vague answer could mean different results to different people. Surveys could also have questions that the respondent does not answer meaning that less people answered a question. [12]
Valid research is research that is as accurate as it could be, so this means having both qualitative and quantitative data that back each other up could help push research to be more valid as both types of data will tell the same story. 

[bookmark: _Toc7438525]Risks, Limitation, Ethical and Legal issues that may occur
This project could potentially suffer risks during its development. These risks include risks in schedule if tasks take longer to complete than originally specified, this will make development time longer than anticipated and a time schedule Gantt chart would have to be re-produced to allow for these changes. A longer development time could result in higher costs of development and a delay in project completion. There’s also the risk of the project not meeting previously specified project specifications, whether this be due to time constraints, budget constraints or skill level constraints. There could also be ethical and legal risks which will be covered in this section. [13]
[bookmark: _GoBack]As for legal and ethical issues that this project could face is the possibility of holding information about the respondents of the survey. The author will not use personal data from respondents, nothing that would help identify the respondents.  A possible ethical issue that could occur is bias, to prevent bias when collecting data it is important to not ask leading questions which could direct respondents into answering in any particular way. Respondents to the survey must be aware of and consent before participating that their answers will be used for educational uses, this links with a previous point about respondents personal data as their answers could be believed to be that and so consent must be given so that the respondents know exactly how their answers are being used.
The main limitations of this project would be having adequate resources to develop a system that could simulate Functions as a Service and Micro services, for example since some features of what needs to be done requires using a server then some resources that exist to do the tests that need to be done will need to be adequate enough to do those things. The resources are not the only things that need to be adequate however, the author must also successfully be able to implement skills in the development side of the applications so that a successful application can be created. Failing this then the applications would take a longer time to produce and debug. More limitations could potentially be failing to get an adequate sample size for the surveys and interviews, this could lead to generated data not being as reliable and valid as they could otherwise be. One final limitation could be just how new the field of study is, as functions as a service are fairly recent developments in the industry this could result in limited accurate resources, however as the field of study is a popular point of discussion at the moment it should not be difficult finding a wealth of sources discussing it.

[bookmark: _Toc7438526]How will the data be analysed
There are two different things that must be analysed before considering the project a success. Firstly, the data must be analysed and conclusions should be drawn from it. Secondly, data should be analysed to see if the aims and objectives of the project have been met.
Survey results will be collect together and formed into appropriate charts. The data will be analysed question by question and then re-analysed taking into consideration possible connections between answers to see if any respondents had similar answers where certain questions are answered in a particular way. For example, if respondents within a certain age bracket collectively think one way where another age group collectively think another way.
Then interview results will be analysed and also compared to the survey results. Observational results will be analysed and compared to the development of example systems. 
To ensure that the project successfully met the aims and objectives set out by the author the systems will be tested and the data analysed to see how well the aims and objectives were met. 

[bookmark: _Toc7438527]Conclusion
The author has done research and chosen the research collection methods and development planning techniques that will be done. The author has also assessed legal and ethical issues regarding the project and any limitations that could occur and finally discussed how data will be analysed.  


[bookmark: _Toc7438528]Resources and Planning
[bookmark: _Toc7438529]Introduction
In this section of the report the author will discuss the required resources to carry out the project and management skills needed to achieve the author’s goals in the form of a Gantt chart which will demonstrate an understanding of development times and how to manage the timing of a project.

[bookmark: _Toc7438530]Identifying required resources
Below are the main resources that are required to achieve the author’s goals
· PC – to be used to develop the systems
· Visual Studio – to develop the systems
· Node.js – to experiment with micro service and Functions as a Service 
· Possibly a server application to help produce systems
· Journals regarding Functions as a service and serverless computing
· Journals regarding micro services.
· People in business to conduct research data collection
· Someone in industry willing to be interviewed
· Books on the subject 
It is possible that more resources could be needed that have yet to be defined. However, these resources are currently not yet known by the author and so the current list above is everything the author is certain about needing.

[bookmark: _Toc7438531]Gantt chart of Project Planning
Below the author has included a list of tasks that need to be completed in the form of a gantt chart. Each task has a length of time to be completed, this is so that the author has a timetable of the time expected to achieve goals. Each task is listed as an important goal that needs to be done in the order that they should be completed. The chart allows for extra time in-case something goes wrong and tasks take longer to complete.


[image: ]
[bookmark: _Toc6952436]Figure 2 Gantt Chart Table
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[bookmark: _Toc6952437]Figure 3 Gantt Chart
The author has decided that the first thing required is to gather the resources required to carry out the project. Then further research into the field is required to develop an even deeper understanding of the field and to be aware of any newest updates. The author will then create surveys and begin conducting them and finding people in industry to take them. At the same time the author will find a person in industry to interview and conduct an in-depth interview. The author will then collect and sort the data into tables and analyse the survey results and interview results and analyse the findings. The author will then begin creating example programs that will simulate micro service, serverless and functions as a service architectures. Finally the author will test and analyse the created systems and evaluate the findings on how they work and how successful they were at doing what they are meant to. 
The author has selected dates in which to complete these tasks by estimating how long each task would take, for example it won’t take long to product a questionnaire but it takes significantly longer to find an adequate sample size and survey them. In some cases the author has allowed extra time to complete tasks where it’s uncertain how long exactly those tasks would take to complete. However in the event of a task taking too long to the point of straying away from the created Gantt chart then the author will need to revise the Gantt chart to account for these errors and push back tasks that have to be delayed as a result. The author has also removed a time slot for holidays as this would be a busy time of the year and so the author may not have as much time to do various activities. Furthermore, during holiday seasons less people are found in public who are willing to do surveys and so these time periods have been removed from the chart to ensure that no surveying will be done during those seasons.

[bookmark: _Toc7438533]Conclusion
In this section the author has identified required resources that will be needed to achieve this projects goal. In the future more resources might be identified that will be required but at the moment the current list of resources is accurate. As well as this, the author has provided a gantt chart that details the timeframe that is expected to conduct the project. The timeframes may change in the future as some unexpected situations may arise that might make certain timeframes unattainable and there may be some cases where a task may take less time than anticipated if the task goes smoothly.

[bookmark: _Toc7438534]Conclusion
All together this report has covered the background of the proposal with a critical review of the literature of the field, the author has provided a working title for the project and discussed the current aims and objectives of the project. The author discussed the expected outcomes of the report. 
When discussing the research and development methods, the author debated the philosophies and strategies required in gathering valuable research and creating successful tests. The author has also discussed what type sample size would be required for the project to be successful and discussed the reliability and validity of sources. Finally in terms of research and development the author has identified risks and limitations to the research and discussed how data will be analysed.
Finally in terms of resources and planning, the author has identified the resources that will be needed for the project and also the author has produced a time sheet and Gantt chart to show the expected time and planning required to produce a successful project.
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