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[bookmark: _Toc5183906]Part C (Implementation – Function based)
[bookmark: _Toc5183907]Brief
Develop a C program to allow the user to play a version of a popular card matching game, such as that shown below:
[image: ]

[bookmark: _Toc5183908]Specific problems with exercise
[bookmark: _Toc5183909]Population of the game board
The game board will be made up of twelve cards in the formation given in the brief and will therefore be consist of six pairs of cards. The distribution of the cards will be random each time the game is started to prevent the user learning the positions of the cards with multiple playthroughs. 
[bookmark: _Toc5183910]Display of the game board
The values of the two cards the user chooses on each attempt should be displayed. If the two cards match, the values should remain exposed each time the game board is printed for the remainder of the game. If the two cards do not match, the values should be hidden the next time the game board is displayed. Column and row labels will be printed each time the game board is displayed to allow the user to identify the co-ordinates of the cards.
[bookmark: _Toc5183911]Card matching
The user will select two cards on each attempt using co-ordinates based on the column and row labels. They will be prevented from entering co-ordinates of cards that have already been matched, invalid co-ordinates, or co-ordinates they have already entered in the current attempt. The user will be presented with feedback as to whether the cards they chose matched. A running total of the number of attempts will be kept.
[bookmark: _Toc5183912]Leader board
A leader board will be kept where the user can compare their score to previous scores. The leader board will contain ten scores. Details of the file used can be found in Appendix A.
[bookmark: _Toc5183913]Debugging
To simplify debugging the game, there is a function called printGameBoardDebug that can be used to output the game board with the card values exposed. The function accepts the same pointer to the card structure as the usual function for printing the game board (printGameBoard).
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[image: ]


[bookmark: _Toc5183918]mainMenu
[image: ]


[bookmark: _Toc5183919]playGame
[image: ]


[bookmark: _Toc5183920]populateGameBoard
[image: ]


[bookmark: _Toc5183921]printSeparator, letterToNum, checkForEndGame
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Continued next page.

getCards (continued)
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Continued next page.

printGameBoard (continued)
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[bookmark: _Toc5183925]Code
#include <stdio.h>
#include <ctype.h>		//	Library for toupper function
#include <stdlib.h>		//	Library for random functions
#include <time.h>		//	Library for time function
#include <math.h>		//	Library for maths function
#include <string.h>		//	Library for strcmp function

#define RESET   "\033[0m"		//	Reset the text colour
#define BLACK   "\033[30m"		//	Set the text colour to black
#define RED     "\033[31m"		//	Set the text colour to red
#define GREEN   "\033[32m"		//	Set the text colour to green

//	PROTOTYPES
void printSeparator(int attempts);
int letterToNumber(char letter);
void printGameBoard(struct card *gameBoard, char coOrd1[3], char coOrd2[3], int match);
void printGameBoardDebug(struct card *gameBoard);
void populateGameBoard(struct card *gameBoard);
char getCards(struct card *gameBoard);
int checkForEndGame(struct card *gameBoard);
char findCard(struct card *gameBoard, char coOrd[3], char property);
void updateCardStatus(struct card *gameBoard, char cardValue);
int mainMenu(void);
void updateScoreBoard(int attemptScore);
void playGame(void);
void displayScoreBoard(void);

//	STRUCTURES
struct card {
	char value;
	char xAxis;
	int yAxis;
	int matched;
};


void main()
{
	int menuChoice = 0;

	//	Print the program welcome message
	printf("\t#######################################################################\n");
	printf("\t		Welcome to the card matching game!\n");
	printf("\t#######################################################################\n\n");
	
	//	Loop until the user chooses to exit (mainMenu will return 3)
	while (menuChoice != 3)
	{
		menuChoice = mainMenu();
		
		switch (menuChoice)
		{
		case 1:
			displayScoreBoard();
			break;
		case 2:		
			playGame();
			break;
		default:
			printf("\n\n\n\tThe game will now close.\n\n\n\n");
			break;
		}
	}
}


//	ADDITIONAL FUNCTIONS

//	Prints a separator on screen
void printSeparator(int attempts)
{
	printf("\t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~\n");
	printf("\t				Attempt %d\n", attempts);
	printf("\t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~\n");
}


//	Converts letters to numbers for retrieving from arrays
int letterToNumber(char letter)
{
	//	INPUTS
	//		char letter		-	letter to be converted into an integer

	//	OUTPUTS
	//		int		-	the integer as a result of the conversion


	//	ASCII code for A is 65. A would be an index of 0, so 65 is deducted from the
	//	ASCII code. toupper function used to convert lowercase to upper for this to work
	return toupper((int)letter) - 65;
}


//	Prints out the game board. Card inputs used for displaying colour coded cards
void printGameBoard(struct card *gameBoard, char coOrd1[3], char coOrd2[3], int match)
{
	//	INPUTS
	//		struct card *gameBoard	-	the pointer for the array of card structures
	//		char coOrd1[3]			-	the string containing the co-ordinates of the first card (e.g. A2)
	//		char coOrd2[3]			-	the string containing the co-ordinates of the second card (e.g. B3)
	//		int match				-	integer that indicates whether the value of the two cards matched (-1 = N/A, 0 = not matched, 1 = matched)
	

	int y, x;

	//	Column labels
	printf("\n\t\t\t\t      A   B   C   D\n");

	//	Loops 9 times (3 card rows each made up of 3 character rows)
	for (y = 1; y <= 9; y++)
	{
		//	Row labels. Numbers only outputted on the middle character row. Upper and lower character rows have padding instead
		if (y % 3 == 2)
		{
			printf("\t\t\t\t   %d ", (y + 1) / 3);
		}
		else
		{
			printf("\t\t\t\t     ");
		}
		
		//	Loop for each column of cards
		for (x = 0; x < 4; x++)
		{		
			//	If the co-ordinates of the card section being constructed match one of those passed into the function, the output text colour is changed.
			//	The switch statement chooses the colour based on whether the cards matched
			if ((x == letterToNumber(coOrd1[0]) && (y + 2) / 3 == coOrd1[1] - '0') || (x == letterToNumber(coOrd2[0]) && (y + 2) / 3 == coOrd2[1] - '0'))
			{
				switch (match)
				{
					case 1:
						printf(GREEN);
						break;
					case 0:
						printf(RED);
						break;
					default:
						break;
				}
			}

			//	Print the card section on screen based on which character row the loop is on
			switch (y % 3)
			{
			case 1:		//	Top section of card
				printf("%c%c%c ", 201, 205, 187);
				break;
			case 2:		//	Middle section of card - letter only printed if card already matched or either of the co-ordinates passed to the function match this card
				if (gameBoard->matched == 1 || (x == letterToNumber(coOrd1[0]) && (y + 1) / 3 == coOrd1[1] - '0') || (x == letterToNumber(coOrd2[0]) && (y + 1) / 3 == coOrd2[1] - '0'))
				{
					printf("%c%c%c ", 186, gameBoard->value, 186);
				}
				else
				{
					printf("%c%c%c ", 186, 32, 186);
				}
				gameBoard++;
				break;
			case 0:		//	Bottom section of card
				printf("%c%c%c ", 200, 205, 188);
				break;
			}
			
			//	Reset the output text colour
			printf(RESET);
		}

		//	Character row line break
		printf("\n");	
	}

	//	Card row line break
	printf("\n");
}


//	FOR DEBUGGING - Prints the exposed game board
void printGameBoardDebug(struct card *gameBoard)
{
	//	INPUTS
	//		struct card *gameBoard	-	the pointer for the array of card structures

	
	int y = 1, x = 1, z;

	//	Column references
	printf("\n\t\t\t\t      A   B   C   D\n");

	for (z = 1; z <= 9; z++)
	{
		//	Row references
		if (z % 3 == 2)
		{
			printf("\t\t\t\t   %d ", (z + 1) / 3);
		}
		else
		{
			printf("\t\t\t\t     ");
		}

		for (x = 0; x < 4; x++)
		{
			switch (z % 3)
			{
			case 1:		//	Top section of card
				printf("%c%c%c ", 201, 205, 187);
				break;
			case 2:		//	Middle section of card
				printf("%c%c%c ", 186, gameBoard->value, 186);
				gameBoard++;
				break;
			case 0:		//	Bottom section of card
				printf("%c%c%c ", 200, 205, 188);
				break;
			}
		}

		printf("\n");
	}

	printf("\n");
}


//	Populate the game board and reset the status of the board
void populateGameBoard(struct card *gameBoard)
{
	//	INPUTS
	//		struct card *gameBoard	-	the pointer for the array of card structures

	
	int structLoop, randNum, y = 1, x = 1, minRandom = 0, maxRandom = 5, cardChosen = 0;

	//	Array containing ASCII codes for the letters and the card counter. The card counter will
	//	be incremented each time the card counter is added to the gameBoardValues array. This is
	//	used to prevent there being more than 2 of each card in the array
	int cardValues[2][6] = { 
		{ 97, 98, 99, 100, 101, 102 },
		{ 0, 0, 0, 0, 0, 0 }
	};

	//	Loop used to increment through the array. A random number is created and used to return a 
	//	card value from the cardValues array. If that card value hasn't been used twice, the card
	//	value in the structure array is set, along with the other values required in that array
	for (structLoop = 0; structLoop < 12; structLoop++)
	{
		cardChosen = 0;
		
		while (cardChosen == 0)
		{
			randNum = rand() % (maxRandom - minRandom + 1) + minRandom;

			if (cardValues[1][randNum] < 2)
			{
				cardChosen = 1;
			}
		}

		gameBoard->value = cardValues[0][randNum];
		gameBoard->xAxis = x + 64;
		gameBoard->yAxis = y;
		gameBoard->matched = 0;

		cardValues[1][randNum]++;

		//	For loop used for incrementing the y axis value once 4 cards have been set (4 cards per row)
		if (x < 4)
		{
			x++;
		}
		else
		{
			x = 1;
			y++;
		}
		
		gameBoard++;
	}
}


//	Receives user input and validates the input. Returns character if matched, otherwise returns 0
char getCards(struct card *gameBoard)
{
	//	INPUTS
	//		struct card *gameBoard	-	the pointer for the array of card structures

	//	OUTPUTS
	//		char		-	character containing the value of card 1 if the cards matched. If not, '1' is returned
	
	int validCard, c;
	char card1Val, card2Val;
	char card1CoOrd[3], card2CoOrd[3];

	//	CARD 1
	validCard = 0;

	printf("\n\t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Card 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~");
	printf("\n\n\tPlease enter the co-ordinates of the first card: ");
	scanf("%2s", &card1CoOrd);

	//	Clear the buffer to prevent extra characters from being read into the next variable
	while ((c = getchar()) != '\n' && c != EOF);

	while (validCard == 0)
	{
		card1Val = findCard(gameBoard, card1CoOrd, 'v');
		
		if (findCard(gameBoard, card1CoOrd, 'm') == '1')
		{
			printf("\n\tYou have already matched this card. Please try different co-ordinates: ");
			scanf("%2s", &card1CoOrd);
			while ((c = getchar()) != '\n' && c != EOF);
		}
		else if (card1Val == '#')	//	Card not found using co-ordinates
		{
			printf("\n\tYou have entered invalid co-ordinates. Please try different co-ordinates: ");
			scanf("%2s", &card1CoOrd);
			while ((c = getchar()) != '\n' && c != EOF);
		}
		else
		{
			validCard = 1;
		}
	}

	//	CARD 2
	validCard = 0;

	printf("\n\t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Card 2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~");
	printf("\n\n\tPlease enter the co-ordinates of the second card: ");
	scanf("%2s", &card2CoOrd);
	while ((c = getchar()) != '\n' && c != EOF);

	while (validCard == 0)
	{
		card2Val = findCard(gameBoard, card2CoOrd, 'v');

		if (card2Val == '#')	//	Card not found using co-ordinates
		{
			printf("\n\tYou have entered invalid co-ordinates. Please try different co-ordinates: ");
			scanf("%2s", &card2CoOrd);
			while ((c = getchar()) != '\n' && c != EOF);
		}
		else if (findCard(gameBoard, card2CoOrd, 'm') == '1')
		{
			printf("\n\tYou have already matched this card. Please try different co-ordinates: ");
			scanf("%2s", &card2CoOrd);
			while ((c = getchar()) != '\n' && c != EOF);
		}
		else if (strcmp(card1CoOrd, card2CoOrd) == 0)	//	Co-ordinates already entered for card 1
		{
			printf("\n\tYou have already chosen this as the first card. Please try different co-ordinates: ");
			scanf("%2s", &card2CoOrd);
			while ((c = getchar()) != '\n' && c != EOF);
		}
		else
		{
			validCard = 1;
		}
	}

	//	CARD COMPARISON & OUTPUT TO USER
	if (card1Val == card2Val)
	{
		printGameBoard(gameBoard, card1CoOrd, card2CoOrd, 1);

		printf(GREEN "\n\n\tWell done! The two cards you chose match.\n\n" RESET);

		return card1Val;
	}
	else
	{
		printGameBoard(gameBoard, card1CoOrd, card2CoOrd, 0);

		printf(RED "\n\n\tOh no, the cards you chose don't match.\n\n" RESET);

		return '1';
	}
}


//	Returns a property of a card based on co-ordinates passed into the function and the property specified
char findCard(struct card *gameBoard, char coOrd[3], char property)
{
	//	INPUTS
	//		struct card *gameBoard	-	the pointer for the array of card structures
	//		char coOrd[3]			-	the co-ordinates of the card
	//		char property			-	the property of the card to be returned (v = value, x = x axis, y = y axis, m = matched)

	//	OUTPUTS
	//		char		-	character containing the card property if the card was found. If not, '#' is returned
	
	int x = 0, found = 0;
	char returnValue;
	
	while (x < 12 && found == 0)
	{
		if (gameBoard->xAxis == toupper(coOrd[0]) && gameBoard->yAxis == coOrd[1] - '0')
		{
			found = 1;
		}
		else
		{
			gameBoard++;
			x++;
		}
	}

	if (found == 1)
	{
		switch (property)
		{
			case 'v':
				returnValue = gameBoard->value;
				break;
			case 'x':
				returnValue = gameBoard->xAxis;
				break;
			case 'y':
				returnValue = gameBoard->yAxis + '0';
				break;
			case 'm':
				returnValue = gameBoard->matched + '0';
				break;
		}
		
		return returnValue;
	}
	else
	{
		return '#';
	}
}


//	Sets card status to 1 (matched) for any cards with the value passed into the function
void updateCardStatus(struct card *gameBoard, char cardValue)
{
	//	INPUTS
	//		struct card *gameBoard	-	the pointer for the array of card structures
	//		char cardValue			-	the value of the card that needs to be found in the array.
	//									Skip if cardValue equals 1


	int x = 0, updatedCount = 0;

	if (cardValue != 1)
	{
		while (x < 12 && updatedCount < 2)
		{
			if (gameBoard->value == cardValue && gameBoard->matched == 0)
			{
				gameBoard->matched = 1;
				updatedCount++;
			}

			gameBoard++;
			x++;
		}
	}
}


//	Checks whether the game has been won
int checkForEndGame(struct card *gameBoard)
{
	//	INPUTS
	//		struct card *gameBoard	-	the pointer for the array of card structures
	
	//	OUTPUTS
	//		int		-	integer indicating whether all cards have been matched (0 = not all matched, 1 = all cards matched)


	int gameCompleted = 1;
	int arrayCounter;

	//	Loop used to increment through array and check whether there are any cards that haven't been matched
	for (arrayCounter = 0; arrayCounter < 12; arrayCounter++)
	{
		if (gameBoard->matched == 0)
		{
			gameCompleted = 0;
		}

		gameBoard++;
	}

	return gameCompleted;
}


//	Present menu to user and return menu choice
int mainMenu(void)
{
	//	OUTPUTS
	//		int		-	integer with the user's menu choice
	
	char userChoice[2];
	char c;
	int returnChoice = 0;
	
	printf("\t~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Menu options ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~");
	printf("\n\n\t1.\tView scoreboard\n\t2.\tPlay the game\n\t3.\tExit the game\n\n");
	printf("\tPlease enter the number of the option you want to choose: ");
	scanf("%1s", &userChoice);
	while ((c = getchar()) != '\n' && c != EOF);

	while (returnChoice == 0)
	{
		switch (userChoice[0])
		{
		case '1':
			returnChoice = 1;
			break;
		case '2':
			returnChoice = 2;
			break;
		case '3':
			returnChoice = 3;
			break;
		default:
			returnChoice = 0;

			printf("\tInvalid choice. Please try again: ");
			scanf("%1s", &userChoice);
			while ((c = getchar()) != '\n' && c != EOF);
		}
	}

	return returnChoice;
}


//	Update the scoreboard
void updateScoreBoard(int attemptScore)
{
	//	INPUTS
	//		int attemptScore	-	the number of attempts the user took to win the game


	FILE *currFilePointer;
	FILE *newFilePointer;

	char scoreName[4];
	int scoreValue, lineCounter = 0, found = 0, c;
	char newScoreName[4];

	//	Open the current scoreboard file and create a new one for writing to
	currFilePointer = fopen("ScoreBoard.txt", "r");
	newFilePointer = fopen("NewScoreBoard.txt", "w");
		
	//	Loops through to the end of the file. The scoreName and scoreValue variables are populated on 
	//	each iteration with the values in the current scoreboard file and the line counter is incremented.
	//	The values are then written to the new scoreboard file.	If the score passed into the function is 
	//	lower than one of the values, the user is prompted to enter their initials and their score is written 
	//	to the new file in the appropriate location
	while (fscanf(currFilePointer, "%s %d", scoreName, &scoreValue) != EOF && lineCounter < 10)
	{
		lineCounter++;

		if (attemptScore <= scoreValue && found == 0)
		{
			found = lineCounter;
			printf("\tYour score has made it onto the scoreboard.\n\tPlease enter your initials (maximum of 3 characters): ");
			scanf("%3s", &newScoreName);
			while ((c = getchar()) != '\n' && c != EOF);

			fprintf(newFilePointer, "%s %d\n", newScoreName, attemptScore);
			fprintf(newFilePointer, "%s %d\n", scoreName, scoreValue);

			lineCounter++;
		}
		else
		{
			fprintf(newFilePointer, "%s %d\n", scoreName, scoreValue);
		}
	}

	switch (found)
	{
	case 0:
		printf("\n\tYour score didn't make it into the top 10.\n\n");
		break;
	case 1:
		printf("\tYou've got the 1st highest score.\n\n");
		break;
	case 2:
		printf("\tYou've got the 2nd highest score.\n\n");
		break;
	case 3:
		printf("\tYou've got the 3rd highest score.\n\n");
		break;
	default:
		printf("\tYou've got the %dth highest score.\n\n", found);
		break;
	}

	//	The two files are closed
	fclose(currFilePointer);
	fclose(newFilePointer);

	//	The current scoreboard file is deleted and the new scoreboard file renamed with the same new as
	//	the current scoreboard file
	remove("Scoreboard.txt");
	rename("NewScoreboard.txt", "Scoreboard.txt");
}


//	Play the game
void playGame(void)
{
	char getCardsOutput;
	int attemptCounter = 0;
	char placeHolderCoOrd[3]{ 'Z', '0' };
	struct card gameBoard[12];

	printf("\n\n\t#######################################################################\n");
	printf("\t				New game\n");
	printf("\t#######################################################################\n");

	//	Card structure pointer
	struct card *ptr = NULL;

	//	Assign gameBoard array to pointer
	ptr = gameBoard;

	//	Sets the seed for the random number generator to the time
	srand(time(NULL));

	//	Runs function to populate the gameBoard array
	populateGameBoard(ptr);

	//	While loop until all the cards have been matched
	while (checkForEndGame(ptr) == 0)
	{
		//	Increment attempt counter
		attemptCounter++;

		//	Print the separator on screen
		printSeparator(attemptCounter);

		//	Print the current gameboard on screen
		printGameBoard(ptr, placeHolderCoOrd, placeHolderCoOrd, -1);

		//	Function used for debugging. Prints the exposed game board on screen.
		//printGameBoardDebug(ptr);

		//	Get cards and check whether they match. Set getCardsOutput with the result
		getCardsOutput = getCards(ptr);

		//	Update the status of the cards based on whether they matched
		updateCardStatus(ptr, getCardsOutput);
	}

	//	Output to inform the user they have matched all the card and how many attempts it took them
	printf("\n\n\tCongratulations! You have matched all the cards. \n\tIt took you %d attempts.\n\n", attemptCounter);

	//	Update the scoreboard with the new score
	updateScoreBoard(attemptCounter);
}

//	Display the scoreboard
void displayScoreBoard(void)
{
	FILE *currFilePointer;

	char scoreName[4];
	int loopCounter = 0, scoreValue;

	//	Open the current scoreboard file for reading
	currFilePointer = fopen("ScoreBoard.txt", "r");

	printf("\n\n\t#######################################################################\n");
	printf("\t				Scoreboard\n");
	printf("\t#######################################################################\n");

	printf("\n\n\tHere are the 10 lowest scores on the scoreboard:\n\n");

	//	Loops through to the end of the file and prints each line on screen
	while (fscanf(currFilePointer, "%s %d", scoreName, &scoreValue) != EOF && loopCounter < 10)
	{
		printf("\t\t%s\t%d\n", scoreName, scoreValue);
		loopCounter++;
	}

	//	The file is closed
	fclose(currFilePointer);

	printf("\n\n");
}
[bookmark: _Toc5183926]Testing
[bookmark: _Toc5183927]Main menu
Test 1
	Test
	Check menu options carry out desired options

	Testing method
	Enter each menu option and ensure the correct function is carried out

	Acceptance criteria
	Correct functions carried out for all menu options

	Result
	Passed
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Figure 1: Test 1 – ‘View scoreboard’ chosen
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Figure 2: Test 1 - 'Play the game' chosen
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Figure 3: Test 1 – ‘Exit the game’ chosen


Test 2
	Test
	Check invalid menu options are handled

	Testing method
	Enter invalid values for menu options

	Acceptance criteria
	User told the values are invalid and no exceptions are thrown

	Result
	Partial pass – invalid options are handled, but if the input begins with one of the menu options, that option is chosen (demonstrated in the last value entered in Figure 4)
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[bookmark: _Ref4581397]Figure 4: Test 2 - invalid menu options entered


[bookmark: _Toc5183928]Leader board
Test 3
	Test
	Check correct score position is identified

	Testing method
	Run updateScoreBoard function with hard-coded values and analyse the output in comparison of the score board file

	Acceptance criteria
	Correct position displayed on screen

	Result
	Passed



	[image: ]
Figure 5: Tests 3 & 4 - file before change
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Figure 6: Tests 3 & 4 - file after change (10 entered as score)
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Figure 7: Test 3 - message displayed to user



Test 4
	Test
	Check score board file is updated correctly

	Testing method
	Run updateScoreBoard function with hard-coded values. Compare the score board file before and after the function is run to see if the score is added correctly

	Acceptance criteria
	Score added in the correct position and only the top 10 score kept in the file

	Result
	Passed



Test 5
	Test
	Check too high a score isn’t added to the file

	Testing method
	Run updateScoreBoard function with hard-coded values greater than the highest score in the file. Check the score board file after the function is run

	Acceptance criteria
	[bookmark: _GoBack]The score is not added to the file

	Result
	Passed
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Figure 8: Test 5 - file before process. Same after process
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Figure 9: Test 5 - user informed score didn't make it into the file (16 was entered)


[bookmark: _Toc5183929]Game
Game board
Test 6
	Test
	Check the game board is populated randomly and with the correct number of pairs

	Testing method
	Use the printGameBoardDebug function to display the game board in full and start the game

	Acceptance criteria
	The cards are added randomly to the board each time the game is started

	Result
	Passed
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Figure 10: Test 6 - first game board
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Figure 11: Test 6 - second game board
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Figure 12: Test 6 - third game board


Card matching
Test 7
	Test
	Check matching pairs are correctly identified

	Testing method
	Use the printGameBoardDebug function to display the game board in full alongside the usual game board display. Choose two matching cards

	Acceptance criteria
	The two matching cards displayed highlighted in green and user informed the cards match. Cards displayed each time the game board is subsequently printed

	Result
	Passed
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Figure 13: Test 7 - matching pairs
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Figure 14: Test 7 - matching pairs


Test 8
	Test
	Check non-matching pairs are correctly identified

	Testing method
	Use the printGameBoardDebug function to display the game board in full alongside the usual game board display. Choose two non-matching cards

	Acceptance criteria
	The two matching cards displayed highlighted in red and user informed the cards don’t match. Cards not displayed when the game board is subsequently printed

	Result
	Passed
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Figure 15: Test 8 - non-matching pairs
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Figure 16: Test 8 - non-matching pairs


Test 9
	Test
	Check invalid co-ordinates are handled

	Testing method
	Enter invalid co-ordinates, previously matched cards and a card already chosen for this attempt

	Acceptance criteria
	Invalid co-ordinates rejected and user informed of reason

	Result
	Passed
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Figure 17: Test 9 - invalid co-ordinates entered


[bookmark: _Toc5183930]Appendix A – Scoreboard file
The contents of the scoreboard file is below. The columns are tab separated and the filename is Scoreboard.txt.
PAT 6
AAA 6
AAB 8
PAT 9
AAC 9
TST 10
ZAZ 11
ZZZ 11
PAT 12
ABC 12
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