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1. [bookmark: _Toc5347363]Introduction.
This report that I am going to be writing will be based on three games I have created using C++ in Visual Studio. I am going to be going through all of the stages of which got me to my final products. These important stages were Planning, Implementation and Testing. Along the way, I discovered a range of different problems of which I had to fix, which are also explained in this report.
[bookmark: _Toc5347364]2. Planning.

2.1 [bookmark: _Toc5347365]Planning the first game.
The first game I had to create was a simple two-player higher or a lower game where the first player has to enter 7 numbers. After this, the first number will be shown to Player Two,  allowing player two to then guess whether they think that the next number is higher or lower than the one shown and so on. If Player two gets any guess wrong then the game will automatically close.
[image: ]
I firstly created a very brief plan of the whole game based on what the brief told me I had to do. 








The first step I completed to create this game was planning it out step by step on paper. Below shows the individual steps of the assignment that I planned in detail.
[image: ]
To start my planning, I used the assignment brief and wrote down what I needed to create. From this, I was then able to go into detail on planning the code for each step.
[image: ]
The first step was the easiest step, and was to include the layout of the entire document. I also included the actual code so I was able to see any mistakes or problems easily.



[image: ]
These two steps created the array where Player One was to enter 7 different numbers. These 7 different numbers were then going to be saved into this one array. The third step was to create a function which would allow the user to enter 7 different values.
[bookmark: _Toc5347366]Problem 1.
The First problem I came across was when I wanted to create a function for the user to enter 7 numbers. Getting the user to enter 7 different individual numbers is a lot of code which I why I decided including a function would be very beneficial. However, I wasn’t 100% sure whether I completely understood functions. 
In order to overcome this problem, I had to do some extra research on functions. To complete this research I used two different sources, my lecturers PowerPoint slides and the “C++ all-in-one for Dummies” book written by John Paul Mueller and Jeff Cogswell. 
[image: ]
As you can see from this screenshot above, from the two different sources I used to research functions, I was able to plan a function to enter 7 numbers.
[image: ]
This screenshot above shows how I planned to clear the screen so that player two can’t see the numbers that player one had entered into the game. It also shows another part of the game, showing the second player the first number player one entered. 
[image: ]
The sixth and final planning step included me creating several IF statements, getting the second player to guess whether they thought the next number was higher or lower than the previous and the game checking whether they were correct or not.
After completing this first part of my planning for game one I realised that there were several things that I needed to include in order to make my game better and fault proof. 
[bookmark: _Toc5347367]Problem 2.
[bookmark: _GoBack]My second problem was that when I was looking through my planning sheets before implementing the code, I realised I hadn’t included any code to automatically close the game when Player Two enters an incorrect answer. In order to fix this problem I had to look through my planned code and find where I needed to insert this line to close the programme. 
[image: ]
As you can see from the planning above, I have now included a line of code which will exit the programme when Player Two enters an incorrect value. This has now fixed my second problem.
[bookmark: _Toc5347368]Problem 3.
My third problem was that when I was looking through my planning sheets before implementing the code, I realised I hadn’t included any type of validation which meant that both users could enter either numbers or letters and the programme wouldn’t tell them that they are wrong.
At the beginning of the planned code when Player One has to enter 7 different numbers, they will be able to enter both numbers AND letters as no validation has yet been included. 
[image: ]
As you can see from the picture above, the planning has now been done to include some type of validation which will not allow Player One to enter any value that isn’t a number. This now fixes my third problem.
2.2 [bookmark: _Toc5347369]Planning the second game.
The second game I had to create was a two player treasure game where Player One had to firstly hide 3 different treasures on an 8X8 grid. After this, Player two will then guess the co-ordinates where the treasure has been hidden. If Player Two gets any co-ordinates wrong, then an ‘N’ will be shown on the 8X8 grid where they have guessed and if they get the co-ordinates right then a ‘T’ will be shown.
 [image: ]
I firstly created a very brief mind map outlining what I had to do, based on the initial assignment brief I was given.
[image: ]
I then made a very simple and very brief bullet point list from the mind map, looking into what I actually had to do.

[image: ]
The first thing I had to do once in Visual Studio was to include the layout. Above is a picture of me planning this part of the game.
[image: ]

[image: ]
The second thing I had to do was to include a function to create an 8X8 gird. I found this part of the game very challenging and took me a while to do. As you can see from the two pictures above, along with planning what I had to do I also included the exact code I was going to use whist making the game.
[image: ]
[image: ]
[image: ]
As you can see from the last 3 pictures, I have planned a step to create a function to get Player One to enter where they want to hide their treasure on the 8X8 grid. Inside this function, I have also included both IF statements and Loops that will get the user to input 3 different locations on the map, without me having to type the same code in 3 times.
[image: ]
[image: ]
[image: ]
This final step of my planning included creating another function. This function would get player Two to enter where they thought player one had placed their three treasures. This function also includes IF statements and loops which will get the user to enter the three different locations without me having to type the same code in three separate times.













3 [bookmark: _Toc5347370]Implementation.
3.1 [bookmark: _Toc5347371]First game.
[image: ]
Above is a screenshot of me putting the code from step one of my planning into visual studio. This piece of code is the layout.
[image: ]
Above is a screenshot of me creating an array which will hold 7 numbers from Player One.
[image: ]
Above is a screenshot of me creating a function to get Player One to enter the seven numbers. All of these 7 numbers get directly saved into the array I made at the beginning.
[image: ]
The next part of my planning was to clear the screen. The one line of code which reads ‘system(‘CLS’);’ will automatically clear the screen of the numbers that player one has entered, allowing player two to guess if they’re higher or lower without seeing all of the numbers first.
[image: ]
This screenshot above shows me implementing the next step of my planning. This line of code will show Player Two Player One’s first number they entered. I also included another few lines of code above this that will tell the user that it is now Player Two’s turn.
[image: ]
[image: ]

[image: ]
[image: ]
[image: ]
[image: ]
The six screenshots above show me implementing the code to get Player Two to guess whether Player One’s first number is higher or lower than the next and so on. This part of the game will get the second player to guess if all of the numbers are higher or lower than the next until they get an answer wrong.

3.2 [bookmark: _Toc5347372]Second game.
[image: ]
Above is a screenshot of me putting the code from step one of my planning into visual studio. This piece of code is the layout.
[image: ]
This screenshot is me implementing the code for the second step of my planning. This part of the code will create an 8X8 grid.
[image: ]
[image: ]
As you can see from these two screenshots placed above, I have created another function which will allow Player One to enter three different locations to place their treasure. This will save the three locations into the correct rows and columns on the 8X8 grid I also created earlier.
[image: ]
[image: ]
[image: ]
The above three screenshots show me creating my final function, implementing the code from the final step of my planning. This function allows Player Two to guess where they think Player One has placed their three individual treasures. 

4 [bookmark: _Toc5347373]Testing.
4.1 [bookmark: _Toc5347374]First game.
	What I’m testing.
	What should be the outcome.
	What happened?
	How can I fix this?

	I will be testing whether the first player can enter 7 numbers.
	The first player should be able to enter 7 different numbers.
	When I tested this, player one was able to enter the 7 different numbers.
	I didn’t have to fix anything as I got the correct outcome when this was tested.

	I will then be testing whether Visual Studio clears Player ones numbers after they have been entered.
	After Player one has entered their final number, their numbers should be cleared off the screen so that Player Two can’t see what they have entered.
	When this was tested, the screen cleared all of the seven numbers entered by Player One.
	I didn’t have to fix anything as I got the correct outcome when this was tested.

	Next, I am going to be seeing whether Player Ones numbers saved into the array I made at the beginning.
	The numbers that were entered at the beginning by the first player should have saved into the correct arrays. When player two firstly clicks enter, they should be shown with the first number that player one entered.
	When Player Two clicked enter the first time, they were shown with the first number player one entered. However, when Player Two clicked enter again, the wrong array was shown as this line of code was copied and pasted leaving the same array in each time.
	I corrected this by going through the code and changing the array numbers on each so that the correct numbers were shown each time.

	I am then going to be testing to see whether my IF statements work when Player Two is correct.
	When the user enters whether they think one of the numbers is either higher/lower than the other one, the if statement will check if they are correct or not. If the user is correct then the game will display a win message.
	When Player Two entered H and was correct, a message saying “you are correct” appeared for the player.
	I didn’t have to fix anything as I got the correct outcome when this was tested.

	I am then going to be testing to see whether my IF statements work when Player Two is incorrect.
	When the user enters whether they think one of the numbers is either higher/lower than the other one, the if statement will check if they are correct or not. If the user is incorrect then the game will display a loss message.
	When Player Two entered H and was correct, a message saying “you are incorrect – GAME OVER” appeared for the player.
	I didn’t have to fix anything as I got the correct outcome when this was tested.

	I will be testing whether the game closes when Player Two loses.
	When Player Two loses the game should automatically close after they are shown the loss message.
	When Player Two entered the wrong value in, the programme displayed the loss message and automatically closed the programme.
	I didn’t have to fix anything as I got the correct outcome when this was tested.


4.1.1 [bookmark: _Toc5347375]Evidence of Testing for the first game.
· The first test was “I will be testing whether the first player can enter 7 numbers.” Below is the evidence of me completing this test.
[image: ]
As you can see from this screenshot above, the test worked as the user was able to enter 7 different numbers.
· The second test was “I  will then be testing whether Visual Studio clears Player ones numbers after they have been entered.” Below is the evidence of me completing this test.
[image: ]
This screenshot was before Player One clicked enter after their last number was entered.
[image: ]
As you can see from this screenshot, after Player One clicked enter, all seven numbers that were entered were cleared off the screen.
· The third test was “Next, I am going to be seeing whether Player Ones numbers saved into the array I made at the beginning.” Below is the evidence that when I tested this it didn’t work along with when I fixed it.
[image: ]
Above is a screenshot showing a user entering 7 different numbers into the game to see whether the test works or not.
[image: ]
As you can see from this screenshot, each time the second player makes a guess it says that player ones next number is ‘0’ however from the previous screenshot we know that it wasn’t. In order to fix this problem, I had to go back through the code making such each array that I was displaying was correct.
[image: ]
As you can now see in this screenshot, the numbers are all correct.
· The fourth test was “I am then going to be testing to see whether my IF statements work when Player Two is correct.” Below is the evidence of me completing this test.
[image: ]
[image: ]
As you can see from this screenshot above, all of the correct answers are higher as the numbers are all higher than the next. This shows that the if statements are working when Player Two is correct.
· The fifth test was “I am then going to be testing to see whether my IF statements work when Player Two is incorrect.” Below is the evidence of me completing this test.
[image: ]
[image: ]
As you can see from these screenshots above, when Player Two enters an incorrect value an error message is displayed to the user. This shows that the if statements are working when Player Two is incorrect.
· The final test was “I will be testing whether the game closes when Player Two loses.” Below is the evidence of me completing this test.
[image: ]

[image: ]
As you can see from these screenshots, when the user typed in the incorrect value, the game automatically closed.
4.2 [bookmark: _Toc5347376]Second game.
	What am I testing?
	What the outcome should be?
	What happened?
	How can I fix this?

	I will firstly be testing whether my programme can display an 8X8 grid.
	After calling my display grid function, an 8X8 grid should appear.
	When I ran my programme, an 8X8 gird appeared on the screen.
	I didn’t have to fix anything as I had the correct outcome.

	I will then be testing whether player one can enter 3 different locations on the grid.
	Player One should be able to enter 3 different locations on the 8X8 gird.
	Player one was able to enter the 3 different locations.
	I didn’t have to fix anything as I had the correct outcome.

	I am also going to be testing to see if when Player One enters the co-ordinates a letter ‘T’ appears on the gird.
	When Player One chooses both an X and Y co-ordinate, a single letter ‘T’ should appear on the grid.
	When I ran the programme and entered co-ordinates, a letter ‘T’ appeared. 
	I didn’t have to fix anything as I had the correct outcome. 

	I am going to be seeing what happens when Player One enters a number over 8 into the game.
	When Player One enters a number too high, an error message should appear to the user, asking them to enter a number lower this time.
	When I ran the programme and entered a number too high, an error message was displayed.
	I didn’t have to fix anything as I had the correct outcome.

	I will then be testing whether player two can enter 3 different locations on the grid.
	Player Two should be able to enter three different locations.
	When I tested this, Player Two was able to enter three different locations.
	I didn’t have to fix anything as I had the correct outcome.

	I am going to be testing to see what happens when Player Two enters the correct co-ordinates.
	When Player Two enters the correct co-ordinates, The ‘T’ on the grid should be replaced by a ‘G’ for guess. 
	When I tested this, the ‘T’ was replaced by a ‘G’.
	I didn’t have to fix anything as I had the correct outcome.


[bookmark: _Toc5347377]4.2.2 Evidence of testing for the second game.
· The first test was “I will firstly be testing whether my programme can display an 8X8 grid.” Below is the evidence of me testing this.
[image: ]
As you can see from the screenshot above, when I run the programme an 8X8 grid appears on the screen.
· The second test was “I will then be testing whether player one can enter 3 different locations on the grid.” Below is the evidence of me testing this.
[image: ]
[image: ]
[image: ]
As you can see from the three screenshots above, player one is able to enter three different locations onto the grid

· The third test was “I am also going to be testing to see if when Player One enters the co-ordinates a letter ‘T’ appears on the grid” Below is the evidence of me testing this.
[image: ]
As you can see from the screenshot above, once Player One has entered all 3 locations onto the grid a single letter ‘T’ appears at each co-ordinate. 
· The next test was “I am going to be seeing what happens when Player One enters a number over 8 into the game.” Below is the evidence of me testing this.
[image: ]
As you can see from this evidence above, when player one enters a number that is too high or too low an error message appears.
· The next test was “I will then be testing whether player two can enter 3 different locations on the grid.” Below is the evidence of me testing this.
[image: ]
[image: ]
[image: ]
As you can see from these three screenshots above, Player Two can enter three different locations on the grid.
· The next test was “I am going to be testing to see what happens when Player Two enters the correct co-ordinates” Below is the evidence of me testing this.
[image: ]
As you can see from this screenshot, when Player Two enters the correct coordinates the letter ‘T’ for treasure disappears and is replaced by a letter ‘G’ for guess
[bookmark: _Toc5347378]5. Appendix.
[bookmark: _Toc5347379]5.1 Code for Game 1.
#include <string>
#include <iostream>
#include <sstream>
using namespace std;

int getNumber();

int main(int argc, char*argv[])

{
	string input;
	stringstream stream;
	int number[7];
	string higherLower[7];

	cout << "\t\t Player One - PLEASE ENTER NUMBERS NOT LETTERS." << endl;
	cout << endl;
	cout << "Please enter a number" << endl;
	while (!(number[0] = getNumber())) {
		cout << "must be a number" << endl;
		cout << "game over - please try again and enter a number." << endl;
		exit(0);
	}


	cout << "Please enter another number" << endl;
	while (!(number[1] = getNumber()))
	{
		cout << "must be a number" << endl;
		cout << "game over - please try again and enter a number." << endl;
		exit(0);
	}

	cout << "Please enter another number" << endl;
	while (!(number[2] = getNumber()))
	{
		cout << "must be a number" << endl;
		cout << "game over - please try again and enter a number." << endl;
		exit(0);
	}

	cout << "Please enter another number" << endl;
	while (!(number[3] = getNumber()))
	{
		cout << "must be a number" << endl;
		cout << "game over - please try again and enter a number." << endl;
		exit(0);
	}

	cout << "Please enter another number" << endl;
	while (!(number[4] = getNumber()))
	{
		cout << "must be a number" << endl;
		cout << "game over - please try again and enter a number." << endl;
		exit(0);
	}

	cout << "Please enter another number" << endl;
	while (!(number[5] = getNumber()))
	{
		cout << "must be a number" << endl;
		cout << "game over - please try again and enter a number." << endl;
		exit(0);
	}

	cout << "Please enter a final number" << endl;
	while (!(number[6] = getNumber()))
	{
		cout << "must be a number" << endl;
		cout << "game over - please try again and enter a number." << endl;
		exit(0);
	}

	system("CLS");
	cout << "Thank you Player One" << flush << endl;
	cout << endl;
	cout << "\t\t Player Two" << endl;
	cout << endl;
	cout << "Please use capital letters only!!" << endl;
	system("PAUSE");

	cout << "Player ones first number was " << number[0] << endl;
	cout << "Do you think that the next number is going to be higher or lower than the one shown above? - H/L" << endl;
	getline(cin, higherLower[0]);
	if (higherLower[0] == "L")
	{
		if (number[1] < number[0])
		{
			cout << "You are correct" << endl;
		}
		else if (number[1] > number[0])
		{
			cout << "You are incorrect- Player One wins. GAME OVER" << endl;
			exit(0);
		}
	}
	if (higherLower[0] == "H")
	{
		if (number[1] > number[0])
		{
			cout << "You are correct" << endl;
		}
		else if (number[1] < number[0])
		{
			cout << "You are incorrect- Player One wins. GAME OVER" << endl;
			exit(0);
		}

		cout << "Player ones second number was " << number[1] << endl;
		cout << "Do you think that the next number is going to be higher or lower than the one shown above? - H/L" << endl;
		getline(cin, higherLower[1]);

		if (higherLower[1] == "L")
		{
			if (number[2] < number[1])
			{
				cout << "You are correct" << endl;
			}
			else if (number[2] > number[1])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}
		if (higherLower[1] == "H")
		{
			if (number[2] > number[1])
			{
				cout << "You are correct" << endl;
			}
			else if (number[2] < number[1])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}
		cout << "Player ones third number was " << number[2] << endl;
		cout << "Do you think that the next number is going to be higher or lower than the one shown above? - H/L" << endl;
		getline(cin, higherLower[2]);
		if (higherLower[2] == "L")
		{
			if (number[3] < number[2])
			{
				cout << "You are correct" << endl;
			}
			else if (number[3] > number[2])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}
		if (higherLower[2] == "H")
		{
			if (number[3] > number[2])
			{
				cout << "You are correct" << endl;
			}
			else if (number[3] < number[2])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}
		cout << "Player ones fourth number was " << number[3] << endl;
		cout << "Do you think that the next number is going to be higher or lower than the one shown above? - H/L" << endl;
		getline(cin, higherLower[3]);
		if (higherLower[3] == "L")
		{
			if (number[4] < number[3])
			{
				cout << "You are correct" << endl;
			}
			else if (number[4] > number[3])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}
		if (higherLower[3] == "H")
		{
			if (number[4] > number[3])
			{
				cout << "You are correct" << endl;
			}
			else if (number[4] < number[3])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}
		cout << "Player ones fifth number was " << number[4] << endl;
		cout << "Do you think that the next number is going to be higher or lower than the one shown above? - H/L" << endl;
		getline(cin, higherLower[4]);

		if (higherLower[4] == "L")
		{
			if (number[5] < number[4])
			{
				cout << "You are correct" << endl;
			}
			else if (number[5] > number[4])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}
		if (higherLower[4] == "H")
		{
			if (number[5] > number[4])
			{
				cout << "You are correct" << endl;
			}
			else if (number[5] < number[4])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}
		cout << "Player ones sixth number was " << number[5] << endl;
		cout << "Do you think that the next number is going to be higher or lower than the one shown above? - H/L" << endl;
		getline(cin, higherLower[5]);
		if (higherLower[5] == "L")
		{
			if (number[6] < number[5])
			{
				cout << "You are correct- Well done! Player 2 wins." << endl;
			}
			else if (number[6] > number[5])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}
		if (higherLower[5] == "H")
		{
			if (number[6] > number[5])
			{
				cout << "You are correct - Well done! Player 2 wins." << endl;
			}
			else if (number[6] < number[5])
			{
				cout << "You are incorrect- Player One wins. GAME OVER" << endl;
				exit(0);
			}
		}




		cin.get();
		return 0;
	}
}

int getNumber()
{
	int number;
	string input;
	stringstream stream;
	getline(cin, input);
	stream.str(input);
	stream >> number;
	stream.clear();
	return number;
}
[bookmark: _Toc5347380]5.2 Code for game 2.
#include <string>
#include <iostream>
#include <sstream>
using namespace std;

void drawGrid(string grid[8][8]);
int treasure(bool r, bool c);
int guess(bool r, bool c);

int main(int argc, char*argv[])
{
	string grid[8][8];
	for (int r = 0; r < 8; r++)
	{
		for (int c = 0; c < 8; c++)
		{
			grid[r][c] = "-";
		}
	}
	drawGrid(grid);
	int treasureRow;
	int treasureColumn;
	int guessRow;
	int guessColumn;
	cout << "\t\t Player One." << endl;
	cout << endl;
	cout << "Please enter your first treasure." << endl;
	for (int i = 0; i < 3; i++)
	{
		treasureRow = treasure(true, false);
		if (treasureRow < 0 || treasureRow >= 8)
		{
			cout << "Error: Please enter 0 or more or 7 or less" << endl;
			i--;
		}

		treasureColumn = treasure(false, true);
		if (treasureColumn < 0 || treasureColumn >= 8)
		{
			cout << "Error: Please enter 0 or more or 7 or less" << endl;
			i--;
		}
		grid[treasureRow][treasureColumn] = "T";
		system("CLS");
		drawGrid(grid);
	}

	cout << "\t\t Player Two." << endl;
	cout << endl;
	cout << "where do you think the treasure has been hidden" << endl;

	for (int i = 0; i < 3; i++)
	{
		guessRow = guess(true, false);
		if (guessRow < 0 || guessRow >= 8)
		{
			cout << "Error: Please enter 0 or more or 7 or less" << endl;
			i--;
		}

		guessColumn = guess(false, true);
		if (guessColumn < 0 || guessColumn >= 8)
		{
			cout << "Error: Please enter 0 or more or 7 or less" << endl;
			i--;
		}
		system("CLS");
		
		grid[treasureRow][treasureColumn] = "G";
		drawGrid(grid);
	}

	

	cin.get();
	return 0;
}
void drawGrid(string grid[8][8])
{
	bool firstSpace = false;
	

	for (int r = 0; r < 8; r++)
	{
		cout << "\t";
		cout << r; 

	}


	
	for (int r = 0; r < 8; r++)
	{
		cout << endl;
		cout << endl;
	
		for (int c = 0; c < 8; c++)
		{
			if (c == 0)
			{
				cout << r;
			}
			
			cout << "\t" << grid[c][r];
		}
		
		cout << endl;
	}
}
int treasure(bool r, bool c)
{
	string input;
	stringstream stream;

	int treasureR, treasureC;

	if (r == true)
	{
		cout << "Please enter row: ";
		getline(cin, input);
		stream.str(input);
		stream >> treasureR;
		stream.clear();

		return treasureR;
	}
	if (c == true)
	{
		cout << "Please enter column: ";
		getline(cin, input);
		stream.str(input);
		stream >> treasureC;
		stream.clear();

		return treasureC;
	}

	return -1;
}

int guess(bool r, bool c)
{
	string input;
	stringstream stream;

	int treasureR, treasureC;

	if (r == true)
	{
		cout << "Please enter row: ";
		getline(cin, input);
		stream.str(input);
		stream >> treasureR;
		stream.clear();

		return treasureR;
	}
	if (c == true)
	{
		cout << "Please enter column: ";
		getline(cin, input);
		stream.str(input);
		stream >> treasureC;
		stream.clear();

		return treasureC;
	}

	return -1;
}
Lowri Jones – 1801539.
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