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1. Design
1.1 Interface Design
Below is a simplified prototype design showing some ideas for how the game interface could look during an active match. 
[image: ]
Fig 1. Interface design for battleship game website, own work
The design is inspired by the control panels of ships and submarines from video games and other media, with details such as illuminated buttons, indicator lights and green monochrome CRT inspired game boards. There are also some navy themed aspects integrated into the UI, such as a captain’s hat on the profile icon and a foghorn as the notifications icon, though these details may be unclear in this poorly drawn rendition they could be made more obvious in a final design. 
Below is an annotated version of this design highlighting some details and decisions made in this design. 


[image: ]
Fig 2. Interface design for battleship game website with annotations, own work
1.2 Wireframe Diagrams
The image below is a wireframe diagram for the homepage of the website.
[image: ]
Fig 3. Wireframe diagram for homepadge, own work
The image below is a wireframe diagram for the webpage when in an active game.
[image: ]
Fig 4. Wireframe diagram for game page, own work
1.3 CRC Card Design
Below is a CRC card for the “Ship” class, which would be used to represent each of the ships of the user player and opponent player.
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Fig 5. CRC Card for the Ship class, own work
Below is a CRC Card for the “Game Board” class, which would be used to represent the user player and opponent players’ boards.
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Fig 6. CRC Card for the Game board class, own work
Below is a CRC Card for the Player class, which would represent either the user or their opponent, and store the positions of their ships, which abilities they had available, and other data.
[image: ]
Fig 7. CRC Card for the Player class, own work
Below is a CRC Card for the account class, which would represent either the user’s account or an account of a different user.
[image: ]
Fig 7. CRC Card for the Player class, own work


2. Design Evaluation
The wireframe and interface designs produced in section 1. are not as comprehensive as they could be. They do not cover every page that the website would have, or every function. However, they do show the style that the website would use, and much of the design would be similar between pages.
Also, many of the pages required have not been identified yet. The full set of pages required could be identified in a user stories map, or during development of the program, and more designs could be produced based on the existing designs as required. These designs could also be refined for better usability.

3. CRC Card Design Approach
3.1 Approach Discussion
CRC Card Design, which stands for Class Responsibility Collaboration Card Design, is an approach to planning for object oriented programming. In this approach you create a card for each class in the program which defines its name, what it does (responsibilities) and what other classes it interacts with (collaborators) [1]
3.2 CRC Card Evaluation
As no user stories were available to base the CRC cards produced in this task on, determining whether or not the user stories reflect the criteria identified in them is impossible. However, the CRC cards themselves are likely individually sufficient information to create the necessary code for their respective classes.
The number of CRC cards produced would most likely be insufficient. There would likely be many more necessary classes, which could have been identified when creating user stories had the opportunity not been missed, that these cards would not cover. To remedy this it would likely be necessary to create a full user story map and identify many more classes. 
The cards identify many of the necessary responsibilities which would need to be fulfilled for various basic functions of the software, and could be a good starting point for some basic code, with more cards being produced over time and existing ones refined as additional responsibilities and collaborations are identified. Alternatively, as mentioned previously, creating a full user story map could also allow these additional requirements and collaborations to be identified. 

4. Importance of Software Testing
Software testing is an important part of the software development lifecycle. Without testing software you cannot determine if it is functional or meets the requirements of its users [2].
Software testing is used to identify bugs in code [2], which are any outcomes which deviate from the expected behaviour. An example of a bug could be typing the incorrect password into a login form and being allowed access anyway, or a program crashing when a user enters a letter into a numeric input field by mistake.
Software testing can also be used to ensure that the software is not only functional, but user friendly. Allowing potential users to test parts of the software, such as its user interface, before deployment can prevent issues where users may find software difficult or frustrating to use [2].
It is important to test thoroughly throughout the product lifecycle, all the way from the design stage to deployment and even beyond [3]. Identifying issues early is important, as issues can be more difficult to pinpoint when part of large complex systems, and often code relying on other code means that fixing issues can create new issues in other parts of the program.
Testing can be categorised as two forms: White Box testing, where tests are designed and performed based off of knowledge of the code and internal systems of the software [2],[3]; and Black Box testing, where tests are designed and performed without this knowledge [2],[3].
White Box testing has the advantage of knowledge of internal systems allowing the testers to identify parts of the code that may be likely to fail [2]. However, White Box testing requires testers with good understanding of the code they are testing, and may not be possible for all purposes [2]. For example, if the code relies on proprietary closed source software for which the code is not available, White Box testing could not cover that code [2].
On the other hand, Black Box testing is valuable as it allows testers to test the software the same way a user would use the software [2]. This is good for testing that intended use cases work as expected, and requires less knowledge of the code being tested, and can work on all software [2]. However, it is more limited in the amount of tests that can be performed, and some important parts may not be noticed for testing in Black Box testing approaches [2]. 

5. Testing of Scenario Software
One of the aspects of the site that should be tested is the login form on the website. This could be split into a number of black box tests. For each test there would need to be a database of user accounts, and a web login form.
First, a test should be run where the tester enters a username and password which match an entry in the database. The expected output would be that the user would be successfully logged in to the account matching those details. This test ensures that the login form works correctly when expected values are input.
Then, three more tests could be run. One test with a username that matches an entry in the database but an invalid password, one with a password that matches an entry in the database but invalid username, and one with an invalid username and password. The expected outcome in all cases would be that the user would not be allowed to log in and an error would be displayed to tell the user their username or password is invalid. These tests ensure that the user will not be allowed entry if either their username or password are incorrect.
Then, a test could be run where the tester enters a username that matches an entry in the database, and a password that matches a different entry in the database. The expected outcome would again be that the user is denied entry and an error is displayed to tell the user their username or password is invalid. This test ensures that users cannot log into other users’ accounts using their own password, and ensures that users cannot enter without a matching valid username and password combination.
Tests could also be run using very large strings, or empty strings, or common escape strings, both in the username field on the login page, the password field on the login page, and as values set in the database. The expected result is that the program would treat these values as they would any other values, or reject them outright. This ensures that a user cannot access accounts they are not supposed to, or cause other issues with the login field or database with invalid data.
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