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[bookmark: _Toc38313715]Introduction
Web development is a continuously expanding field and it is very important to know the fundamentals of the different topics within the field within this report the application which was created will be looked at including what it is and an explanation of some of the code. Secondly, the term black box and white box testing will be investigated. Also, an investigation into behavioural driven development will be completed which will include the benefits of why it’s used. Lastly and investigation into frameworks will be completed including an explanation on what they are.
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[bookmark: _Toc38313717]Introduction 
Within this section of the report the application which was create will be looked at, this will include what the application is along with how to run the application and an explanation of the code.

[bookmark: _Toc38313718]What is the application?
The application which has been created has been developed using the React framework which is a JavaScript library and is used for building user interfaces. The application itself is a task manager application which allows the user to create tasks, mark tasks off and also delete tasks which they do not want to track anymore. 

[bookmark: _Toc38313719]How to run the application
Step one – open command line
[image: ]
Step two – CD jump into the source file
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Step three – then run “npm start”
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Step four: open it up in your browser (it should open up automatically, type in “localhost:3000” or whatever your local host is
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[bookmark: _Toc38313720]Code explanation 
App.css – This file contains all the css for the application, most of the styling has been done within the .js files, however some of the CSS has been placed in this file. 
Index.js – This file is just there to call the app.js, as this is the file that run when “npm start” is run.
App.js – This file contains the code of the main interface, it is where all the other files come together in order to make the interface
AddTasks.js – This file contains the code which adds a task to the state. 
Tasks.js – This file contains the code which maps through the different tasks and outputs them.
TasksItem.js – This file contains the code which formats one of the task items after they have been added to the state.
About.js – This is contain the formatting for the about page of the application.
Header.js – This is the header for the application it contains the formatting for the title and the navigation bar.
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[bookmark: _Toc38313722]Introduction
Within this section of the report black and white box testing will be investigated, this will include what black and white box testing is and examples of them both will be given.

[bookmark: _Toc38313723]Black Box Testing
Black box testing is defined as software testing method which the functionality of an application is tested. This testing focuses on the requirements and the specifications which were set through the design stage. This then means that black box testing looks at the inputs and outputs of an application without needing to look at the internal code for it.
For black box testing the implementation details are not required and can even be undertaken by a tester who has no programing experience what so ever. An example of a very simple black box test would be searching a video on YouTube, this does not require any knowledge of the structure of YouTube. For this example the search would be the input and the video list would be the output.  
There are three different type of black box testing these include:
· Functional Testing – This testing is when a tester test the functionality of the application making sure everything is working correctly. This can include checking if a certain button is working correctly or if a link is taking the user to the intended location.
· Non-functional Testing – This testing is when a tester tests the non-functional aspect of the application. Non-functional tests include testing of performance, scalability, usability.
· Regression Testing – This testing is taken place after any changes has been made to the application has been made to see if the changes have no effected the application. Some of these changes can include bug fixes, code edits, application upgrades etc. [1] [2]









[bookmark: _Toc38313724]Black Box Testing Example
To show a black box test the YouTube search briefly discussed in the previous section will be worked through. The search bar will be used and relevant videos should come up corrispoding to what was typed in the search bar.
[image: ]
“How to prevent corona” was searched for in the search bar and relevant videos came up. This shows that that search bar is working correctly and it is retrieving the correct videos for the user. This was a very simple example of a black box test and only one function of the web application was tested. Everything function on the web application would require some sort of test to make sure it is working correctly.





[bookmark: _Toc38313725]White Box Testing
While black box testing is testing the end application and its functionality white box testing on the other hand is the testing of the internal structure, design and the code of an application. For the testing in white box testing the tester has to have knowledge of the structure of the code and this testing if often undertaken by someone who has a lot of experience with coding like a software developer. The reason why white box testing is so important is because it helps optimize the code this is very important as it allows the application to run optimally.  
As all the whole structures are required to be examined this often is a lot more time consuming and requires a more skilled tester. The testing can take place very early on in the development stage even if there is no interface available. An example of a white box testing to see if a loop is working correctly or a function is doing what its meant to be doing etc. [3]

[bookmark: _Toc38313726]How to perform White Box Testing?
When preforming white box testing it is important to follow two simple steps these are 
1. Understand the source code – the first step is to understand the code. What is meant by this is that the testing involves testing the structure of the code. This then means that then the tester will need to understand the code and be able to read it with a high understanding. 
2. Create a test case and run it – The second step is to create a test case for the code and then execute it. One method to do this is to develop more code to test the source code. There are also other methods which the testers can undertake to test the code these include manual testing, trial and error testing.












[bookmark: _Toc38313727]White Box Testing Example
Below is an example of a simple function which takes two number (num1 and num2) it then adds both the numbers and checks to see if the numbers are above 0 or 0 and below. It then prints out if the number is positive or negative.
Void PositiveCheck (int num1, int num2) {                   
int result = num1 + num2; 
If (result > 0)  {
     Print ("Positive", result)
Else () {
      Print ("Negative", result)
}   
}










To test this could using white box testing different number will be put through the function to see if the function works correctly. For example if num1 = 1 and num2 = 3 the function should output Positive.
This is a very simple example with a simple function. As the functions get more complicated with various loops and branches then testing the code will become harder and the code required to test it will also get more complicated, 
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[bookmark: _Toc38313729]Introduction 
Within this section of the report Behavioural Driven Development is going to be looked at, this section will include what BDD is and the main befits of using BDD. BDD adds on to test-driven development 

[bookmark: _Toc38313730]What is Behavioural Driven Development?
Behavioural driven development is a type of agile software development method which has been implemented to help all the different developers to collaborate with one another. This is achieved by combining principles from test-driven development with ideas from domain-driven design and object-oriented analysis and design. This then provides a good base for collaboration on any software which is to be developed [4].
TTD focusing on function development while BDD focuses on feature development this then means that features are often driven by user needs and users are not going to be expression themselves through code. This then means that BDD focuses on using normal language to create examples. For BDD to work a structure will have to be set in place to allow a bridge between the programming side and the normal language side. This is done with a BDD feature file which contains various scenarios which set how an application should behave [5]. 
One example of a scenario which could be found in BDD feature file is:
· If the user is on the login page
· When the user attempts to log in using the correct credentials
· Log the user in
Notice that these are written in English and not in code, this makes it very easy to read and still gives a structured layout. There are three different sections when writing one of these scenarios these are:
· Starting State – defines the starting position (if the user is on the login page). 
· Action – An action which is performed (When the user attempts to log in).
· Outcome – what is supposed to happen? (Log user in)








[bookmark: _Toc38313731]Benefits of using Behavioural Driven Development 
There has been a reason why BDD has been growing in popularity in the recent years in this section the benefits of using BDD will be looked at. The first benefit being that because the language used in BDD is all in English everyone involved in the development of a project is able to get a good understanding on the projects progression along with allowing everyone to have a strong understanding of where the project is going. This is a very important point because if teams understand what they need to do then they are able to do their jobs more efficiently saving times, effort and money.
The second reason why BDD is being used at it allows everyone working on the project have a stronger idea of what the project which helps everyone working on a project to collaborate more efficiently. This then means that everyone working on a project is able to get involved in the project easier. This helps make communication across various teams as everyone has a clear understanding what needs to be completed and where the project is heading [6].
Another reason why BDD is being used is because it helps developers see the desired behaviour of a piece of software. This is because the user/client of the software is able to make it clear exactly what they want in a software a lot easier. This also leads on to the next point of which the user/clients will be happier with their product as they are able to communicate with the developers more clearly. This then gives the developers a better understanding on what the clients want from the software and are able to develop the software more effectively with a clearer understanding on what the user wants [7].
The next benefit of using BDD is that it helps the developers on a project to stay focused on the end user’s needs. What is meant by this is that it is often very easy for a developer to forget about the end user as they are focusing so much on the implementation and architecture of a software. However BDD forces the developers to think about what the user wants and if what they are developing is corresponding with the user’s needs [8]. 
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Within this section of the report framework are going to be researched this will include what a framework is along with the main characteristics and why frameworks are useful. 

[bookmark: _Toc38313734]What is a framework?
A framework is a platform for developing software applications it is used as a foundation on which developers can use in order to develop their applications. An example of a simple a framework could be a sorting framework (this is not an official framework) and this sorting framework has been developed to quickly sort through lists of data. Instead of writing your own code to sort through a list you would use this framework and would be able to sort through an entire list with only using one line of code [9]. 
This makes developing software a lot easier and more time efficient as developers do not have to write the code for everything instead can use a framework to do everything for them. This makes it so that all the developers need to focus on is the application and makes it so they don’t have to worry about any of the code.
Some example of some popular frameworks include:
· .NET Framework
· jQuery
· Bootstrap
· React
· Angular
There are three types of frameworks these are:
· UI/CSS frameworks (Bootstrap) - UI/CSS frame works are used to help style an application they are used to make an application look professional. These are useful for to help speed up the development as it can quickly make an application look nice. Also some developers do not have a keen eye for the design side of an application and this will help them keep their application looking professional. However this could lead to developers avoid to learn CSS as they have frameworks to style everything for them.
· Front End Frameworks (React) – Front End frameworks are used to create the functionality and the front end (what the user sees when they are using the app) of the application. Using a front end frame work means that there is a lot less work needed to develop the app. However they are not usually necessary when it comes to simpler projects. 
· Backend Frameworks (Laravel) – The backend frameworks are the frameworks which deal with anything to do with the server side of things. Secrutiy is a big focus when dealing with backend of an application with using frameworks makes an application very secure and also it makes everything a lot easier to set up.
[bookmark: _Toc38313735]Benefits of using a framework
There are many benefits of using a framework and why almost all developers use them, the first being that it saves time. As developers do not need to write all the code themselves and can import code from the different frameworks this saves the developer a lot of time. This just allows the developers to efficiently develop their code as they do not need to reinvent the well every time they write code.
The next reason why frameworks are useful is that the code produced in a framework is often better than the code the developer can produce. This is because framework are often developed by many high end developers and has been tested and updated. This means that all the code is all very optimal and is usually better than a piece of code a developer can create in a couple of weeks.





















[bookmark: _Toc38313736]Conclusion
To conclude in this report the application which was created has been looked at including what it is and an explanation of some of the code. Secondly, the term black box and white box testing has been investigated. Also, an investigation into behavioural driven development has been completed which will include the benefits of why it’s used. Lastly and investigation into frameworks has been completed including an explanation on what they are.
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