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Firstly, I decided to think of how I would create the game logically by thinking of what I would need to code within the game and decide what would be easiest to code and what would be hardest. I then created a list to keep track of what I would I believe I could code first, even if other aspects of the game have not been completed yet, I could have them in a class of their own since I know I will need them later down the line to complete the game. 
For example, even though a win/loss message would not be needed until the end, I decided I could code it early on since it is simple to do and I will need it at the end. 
I added to ask for the player’s name before the game starts so that the players can feel more immersed within the game, and so it would be easier to depict which player’s move it would be by referencing them by their name. For example, “It is now Sean’s turn to move”.
9th on my list is to check whether the player wins or not by connecting 4 counters. While it is the win condition, I feel like it is more simple and easier to code than the others below in the list, which are more complicated. 
Here is my list of what I believe I would need to code within the game:
1. Ask for player’s name
2. Display win/loss message
3. Display when it is each player's turn to play
4. Display a message to ask what row & column the player wants to drop the counter down (e.g., 1-5)
5. Create a 6w x 7h grid
6. Display numbers for columns and rows
7. Place a circle or an X in the player’s location on the grid
8. Switch between players after a player drops one counter
9. Begin the game
10. Have a player drop a counter down the grid
11. Check whether a player has 4 of their own counters in a row vertically, horizontally, or diagonally to win
12. Check if a player has trapped an opponent counter
13. If a counter is trapped, capture that counter, and turn it into the other player’s counter
14. Check to see if a player has captured 3 of the opponent’s counters and destroy them if true
15. Destroyed counters leave holes for counters above to fall into until they reach the bottom of the row or contact another counter
16. Counters that drop down do not destroy or capture opponents’ counters
17. Continually check whether a row/column is free for a counter to drop into and how far it should drop
18. Update the grid to display how many counters are on the grid after each player move
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I created the design of my game after I thought about the coding of my game. I believe this helped me be able to honestly think about what I needed to include and what the player must see to be able to play the game properly.
In my design, I have the players name be viewed with what shape they are, so they know who is playing. Before the game begins, I have the players enter their name before the grid becomes usable. Once the names are entered, they can press the play button to open the grid and play the game. 
Within the grid, I added the numbers above the columns and alongside the rows so that the players can clearly see where they would like to place their counters. By then clicking on that space within the grid, the counter will appear there. For example, when they pick 1-7 the counter will drop there. If they happen to pick 1-1 but there are no counters there, it will drop down the furthest it can go within the column. When a player wins, a message will pop saying which player has won. There could also be a restart button if they wish to play again which would reset the grid. 
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In approaching creating the design of my game, I believe that thinking about it from a developer’s point of view helped me identify everything that would be needed to help the game function. From this, I could see what the player would need to do for these to happen.
For example, having a player drop a counter down the grid, I could see that I would need to include the numbers for the rows and columns in the design of my game so the player would know where to place them. 
Another strength of doing it this way being able to help create my user stories for my game. By already having everything set out about what I would need to code in the game, and therefore thinking about what the user would want to do, it allowed me to be able to create user stories more easily. 
Although, there were weaknesses of using this approach too. From thinking too much of a developer standpoint in the beginning, I would overthink things of what the player would want to do within the game. When looking at my list and creating my diagram, I was considering whether to add additional features, but I do not believe the user would need to see these to progress within the game. One feature I was thinking of adding was whether to have a pop up occur every time the player captured an opponent counter to let them know what was going on. But I think that overtime this would become tedious for the player as the game continues. 
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Continuing with the strengths & weaknesses of my design, as I said it allowed me to create user stories more easily. From looking at my design/list, I could think more clearly of what the user would be doing within the game, and within those user activities, I could refer to my approach and see what would be happening in my game after that activity, which would then allow me to think directly as a user and what they specifically wanted to do with that action.
For example, when a user drops a counter down the column, there could be many results of that action which could impact the game. They could simply be dropping a counter down a column so that game can progress. But when thinking about it, there could be many reasons for a player dropping a counter down a specific column. One benefit for this is they could have a chance to win the game, so they want to place a counter to end up connecting four counters and winning the game. 
Another reason may be that they would want to capture an opponent counter, so they can gain an advantage by gaining a counter and removing an opponent counter so their chances of winning would increase. A similar reason is to destroy opponents’ counters as they could be close to losing the game. 
In conclusion, I found that user stories were simple but useful in telling the story of actions the player would take within my game. I found out that dropping a counter could be for more than one reason, and I could create my game with those concepts in mind to create a better environment for the player. 
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Class, Responsibility, Collaborators (CRC) cards are designed to help with your software design so you can think about what would need to be coded within your software. You think about the software and create a class for actions within it. This class will then have responsibilities that it needs to perform to help make it work. Finally, there are collaborators which are essentially methods within the class to tell the class what to do when it is called. 
I think the approach to design by using CRC cards is a good idea since it helps you plan out what you will be needing to code within the game before you come to it. By designing multiple CRC cards, you can already see what classes, methods, and the information you will need before you start coding your game, instead of going into the coding blind not knowing what to do beforehand. 
For example, in my CRC cards I have a class called UpdateGrid that needs to know what is always going on within the grid to track counters and know what to do with them. I would create methods within this class that perform the functions I need it to do. I would then call my class whenever it is needed in my game to update the grid instead of manually coding for it to update every time.
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For my first CRC card, I decided to create a class called UpdateGrid that will check to see if there is anything on the grid and update whatever is needed. It will check for when a counter is dropped and will update the grid accordingly. It will also do the same for captured counters and any counters that are destroyed, so it can remove and replace when needed. I believe this CRC card has enough information on it for the basics of what I would want to create for my game. Upon creating the class, I already know what I would want to create inside it, and the methods inside does everything I believe would be needed to continually update the game when a player makes move. 

	Class: UpdateGrid

	Responsibilities
	Collaborators

	Know the size of the grid
Know when a counter is placed inside the grid
Know when any counters are destroyed/removed
Know when to change a cross into a circle and vice versa
	
TrackCounter
RemovedCounter
ChangeCounter
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For my second CRC card, I have created a class called CaptureCounter that focuses entirely on the capture feature within my game. It will check to see when a counter is in between 2 opposing counters and if it is, then it knows to destroy that counter and change it to the opposing counter. For example, change a cross to a circle. This would then in turn affect the UpdateGrid class since it would need to update the grid based on what this class does. This mechanic of my game is straight forward, so I believe I have the necessary information to help me implement this class within my game. 

	Class: CaptureCounter

	Responsibilities
	Collaborators

	Know when a counter is in between 2 opponent counters
Know to destroy the counter and replace it with the other player’s counter
	CounterPosition
CounterChange
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For my third CRC card, it focuses on the destroying aspect of my game. I have created a class called DestroyCounter which, like the CaptureCounter class, will check to see whether a counter is between 2 opposing counters. Although, it will only check for when there are 3 or more counters, since then it will know to destroy those counters and allow the above counters to fall into any available holes within the grid. It will also make sure not to destroy any more counters after the falling. While I think this class would be tricky to code, I think there is enough information to at least get started working on it within the game. 

	Class: DestroyCounter

	Responsibilities
	Collaborators

	Know when 3 counters are in between an opponent’s counters
Know when to destroy the counters completely

Know to drop the above counters down to the closest free space

Know to not destroy any counters with the falling counters
	CounterDestroyPosition

CounterDestroy

CounterDrop

CounterDoNotDestroy
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Finally, for my last CRC card, I focused on how the user would win the game. I created the class WinGame which would check for the only win condition if the player has 4 of their own in a row to see if they win the game. If they do win, then the class would also have a method within it to display the win message, to inform the players. This class would be simple enough to implement within the game, as it does not rely on complicated actions taking place, it is either true or false. 


	Class: WinGame

	Responsibilities
	Collaborators

	Know to check if 4 of the same counters are in a line vertically, horizontally, or diagonally
Know to display the win/loss message 
	CounterWin

CounterMessage



In conclusion, I believe that all my CRC cards stay true to the user stories. The results of the methods taking place are all necessary based on the user’s action. If they drop a counter, update the grid to progress the game. If they capture a counter, allow the counter to be caught so the player can get an advantage. If the player destroys opponent counters, they allow themselves to have a better chance of winning the game. And finally, if they match 4 counters, they win the game. 
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When you begin creating a project within software development, software testing is especially important, even in the early stages of development. There are QA testers employed by companies specifically for testing the project before it is released live to make sure there no bugs within the software. 
The bigger the project gets, the more difficult it is to test as the amount of code gets greater and greater. Therefore, it is important to test at all stages of development, even in the early stages as once it gets larger, it becomes harder to test. And if there are bugs then the root problem can become more difficult to identify and solve. Not to mention that it can become a lot more expensive to fix bugs down the line if they are not dealt with straight away. For example, it would cost a great deal of money for a company if they had to patch bugs after they released the software. 
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Black box testing is a form of testing software where you mainly focus on inputting something into the system and seeing what comes out as an output. There are tests known as functional testing and non-functional testing to help you check for any bugs within the code. 
Functional testing focuses more on specific features within the program, for example, you could enter an input within a box designed to calculate two numbers, after clicking the button you want to see what the value is to check whether it is working as intended or not. 
With black box testing, you would typically want to test the code making sure everything works as you want it to. Back to the box/button that calculates two numbers, you would check to see if the result works as intended. Afterwards, you would then check for inputs you do not want to be there such as strings, or negative numbers. If there are any problems, you would then contact the developers and notify them that validation is needed on this box/button to not allow negative numbers or strings to be input.
As a QA tester, you would need to think like an end user that knows nothing about how programs work or how they are coded, instead you will just check to see what works and what an end user may type in, so as such, you would need to think outside the box to try to sort out any bugs that may occur before it goes live. 
It would take forever if you checked for every value to be tested and if it worked or not. As such, testers should try and group similar tests together so they can reduce the number of tests whilst getting the same results that other inputs would get. 
This is where equivalence partitioning is used to help minify tests. For example, when calculating two numbers, you would check to see if basic values work such as 1+1, 1+2, but instead of trying every number, you will check for the max value and possibly anything over that to see if it works. 

There is also boundary value testing where it focuses more of the edges of data, such as a range. For example, if you were testing something that had a range of numbers on it, you would not test every number as it would take too long. Instead, if you had a range of 0 – 200, you would check for -1, 0, 1, 199, 200, and 201.
Finally, there is also non-functional testing which focuses more on the overall operation instead of any specific features, such as the performance of a system. There are various tests that can be done to test how the program runs, such as running the program over and over to see how the system handles it. This is known as performance testing. 
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Unlike black box testing, white box testing focuses on the internal structure of software, where you need to have good knowledge of coding to be able to set up various tests. This form of testing allows you to view the code the whole way rather than acting like an end user for black box testing. 
In this form, you would be testing the software things such as security holes, the flow of inputs in your code, and things such as loops. You would want to look at the variables of the code and see if they are working as intended, but also see if things do not work by creating your own tests based on how the code works. This is known as test cases and they are created for a specific purpose for a specific feature within the code to see how the test interacts with the code. 
A big thing to perform this kind of testing is to fully understand the code that you are testing with. You should understand how it works and try to figure out how it could be exploited in a malicious way to get into the software. 
Some of this type of testing would be done by the developer since they have more knowledge of the code, they have created themselves. A good tool for them to use is the debugger while coding so they can catch things early and see exactly how they are working. You can place break points in code to see if something is being passed to a variable for example, and if it is not then you know there is something wrong with the code that happens before the result. 
There is also unit testing where a developer would create small lines of code to be produced on something within the software to make sure it works before continuing, since if you find problems later down the line it can be more annoying to deal with. 
An example of white box testing would be to have a function within the code, and check that everything works within the function. You could be adding two numbers and checking if the result is a positive or a negative. A test case for this would be checking if the two numbers can come back as both positives and negatives. 
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In software development and testing, testable code is code that is well structured, and you can have specific inputs to create specific outputs. They are quick tests that you can perform, while allowing you to change the base code of the test but still being able to easily achieve a result. They should also be easily readable and simple to execute. 
These types of tests are important in software engineering since they are quick and easy to do while also allowing you test multiple things with the same base formula, making the collaboration between testing through development a lot easier.  
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Version Control Software is a big when creating software projects. A lot of companies use this software to help the team of the project work together more collaboratively. A big advantage of using VCS is that multiple users can work on the same project at the same time, they would usually be working on different aspects of the same project, they can then merge the files they are all working on into a version for everyone. This version will then be updated for everyone to the newest version, and they can all access it at any time. 
For example, there is a VCS called GIT, where you are to push and pull projects. You would pull a file to work on, and when you are finished with your changes, you would then push that file back with a note explaining the changes you made to it. 
Older versions of the files you are working on will also still be there, so even if you make some bad changes, you are able to go back and grab the last version you want. 
In short, VCS has huge advantages for developers when working in teams since they can work together more effectively. I believe that VCS is a key tool when working in software development since everyone can work at the same time without the risks of making mistakes and being able to work faster. 
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Primary Goal: Design a connect four game that allows users to drop counters down a grid until a player wins
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