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[bookmark: _Toc7553622]1 PAIRS GAME
[bookmark: _Toc7553623]1.1 Basic Game Design
There are 12 cards – 6 pairs
Player turns over 2 cards to try and match a pair
If they match they are removed from play
If they don’t match the player needs to remember their value as they are turned face down
The lowest number of turns is the best score
[bookmark: _Toc7553624]1.2 Potential Problems
Only cards 1 to 12 are available, but player may try to select a value outside of this.
An already paired card must not be selected, but potentially player could choose one.
	If player chooses a paired card and a new card they will have had a ‘turn’ but without any 	chance of a pair.
	If player chooses the same paired cards they will add pairs to the score, without clearing 	cards. The game will end (at 6 pairs) with cards still on the table.
On any turn the player must not select as card 2, the card already chosen as card 1
	If card with value 3 is in positions 1 and 7, and player selects position 7 twice, card with 	value 3 is removed from position 7 and a pair declared. But a card with value 3 is still in 	position 1 and has no potential live card to pair with.
The array has 12 positions – 0 to 11, but the game looks better with cards 1 to 12 being displayed.
[bookmark: _Toc7553625]1.3 Solutions
Card selection restricted to be between 1 or 12 or player will be prompted to make a different selection.
When a card is paired its value becomes 0 and it is no longer offered to the player as a choice. If the player tries to choose it, they are prompted to make a different selection. The game will not move on until a valid choice is made.
If the card chosen second is the same as the one chosen first, the player is prompted to make a different selection. The game will not move on until a valid choice is made.
Player will interact with cards 1 to 12 and the code will +1 (to translate actual array position to card number) or -1 (to translate from card number to actual array position).


[bookmark: _Toc7553626]1.4 Pseudocode
Create text doc and create the initial best score record
Generate a 12 number array
[bookmark: _GoBack]Declare functions :
	display cards
	check pair
	choose card
--main--
Shuffle the array - a random shuffle every time the game starts
Present user with the game concept and cards
WHILE loop:
	while number of pairs is less than 6
		call function to print available cards
		call function to choose card and save as card1
			WHILE it is not a valid choice prompt player to try again and call function 			to choose card again
				*(valid choice = card between 1 and 12, with value over 0)*
		call function to choose card and save as card2
			WHILE it is not a valid choice prompt player to try again and call function 			to choose card again
				*(valid choice = card between 1 and 12, with value over 0, that is 					not same choice as card1)*
Clear the screen so player cannot scroll back to see previous selections
Add 1 to the number of turns taken
Present player with the value of their cards
Call function and check if cards are a matching pair
If a pair add 1 to number of pairs
Notify player how many pairs found and how many turns taken
If all pairs found end game
--end of main--
FUNCTION - display cards
Print 1 to 12 over 3 lines
Where a card has a value of 0 print a space
FUNCTION - check pair
If card1 = card2
	Notify player of match
	Set the card values to 0
Else
	Confirm no match
	Add 1 to the number of turns recorded in main
FUNCTION - choose card
Prompt player to choose a card
Return choice to main


[bookmark: _Toc7553627]1.5 Annotated Code
NOTE – an external file, scoreboard.txt, needs to be created in order to test the code. Suggest a value of 30 is saved to it.
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <time.h>

void printcardsavailable();
int checkmatch(int turn1, int turn2, int score);
int choosecard(void);
int card[12] = { 1,1,2,2,3,3,4,4,5,5,6,6 };//array in global

/**** DONT FORGET TO RESET THE SCOREBOARD FOR TESTING ****/

void main(void)
{

	int i, j, temp;// relate to the shuffle
	int turn1 = 1, turn2 = 1, totalturns = 0;
	int score = 0;
	int scoreboard;//read from file

	srand(time(NULL));

	/*for (i = 0;i < 12;i++)
	printf("  %d", card[i]); FOR TESTING - array is correct pre-shuffle */

	for (i = 0; i < 12; i++)// randomise the array
	{
		j = (rand() % 11) + 1;
		temp = card[i];
		card[i] = card[j];
		card[j] = temp;
	}

	/*for (i = 0; i < 12; i++)
		printf("  %d", card[i]);*/ // FOR TESTING - check array shuffled

	printf("There are 12 cards - 6 pairs\nTurn over 2 cards and try to match a pair\nClear the cards in as few turns as possible\n");
	FILE *fp;
	fp = fopen("scoreboard.txt", "r");// pull the saved 'best score' from external file
	fscanf(fp, "%d", &scoreboard);
	fclose(fp);
	printf("The current best score is %d turns\n", scoreboard);// setting the game up - happens once

	while (score < 6) //loops continues until 6 pairs are found
	{
		printcardsavailable();//call function to display available cards

		printf("\n");
		//printf("Turn 1:");//FOR TESTING
		turn1 = choosecard();//pull a value back for first card from function

		while (card[turn1] == 0 || turn1 > 11 || turn1 < 0)//stop player choosing a card not offered - card must not be set to zero, not be less than 0 or more than 11
		{

			printf("That card is not available, try again...\n");
			//printf("Turn 1:");//FOR TESTING
			turn1 = choosecard();
		}


		//printf("Turn 2:");//FOR TESTING
		turn2 = choosecard();//pull a value back for second card from function
		while (card[turn2] == 0 || turn2 > 11 || turn2 < 0 || turn1 == turn2)//card must not be 0, less than 0, more than 11, and not be same choice as first card picked
		{
			printf("That card is not available, choose a different card...\n");
			//printf("Turn 2 extra:");//FOR TESTING
			turn2 = choosecard();//pull a value back for second card from function
		}
		system("cls");//clear screen between turns so player can't scroll back to see numbers

		totalturns = totalturns + 1;//adds 1 to the number of turns taken

		printf("\n\nYour cards are:\n%d  and  %d", card[turn1], card[turn2]);
		score = checkmatch(turn1, turn2, score);//score is the number of pairs found
		printf("\nYou have found %d pairs and taken %d turns so far\n", score, totalturns);
	}

	system("cls");
	printf("\n\nWELL DONE, YOU HAVE FOUND ALL THE PAIRS\nIt took you %d turns to find them all\n", totalturns);


	if ((totalturns < scoreboard) && (score >= 6))//if game completed in less turns than on scoreboard, change the scoreboard data
	{
		fopen("scoreboard.txt", "w");
		fprintf(fp, "%d", totalturns);
		fclose(fp);
		printf("\n!!! CONGRATULATIONS ON A NEW BEST SCORE !!!\nThank you for playing\n");
	}
	else
	{
		printf("\nThank you for playing\n");
	}

}//end main

int checkmatch(int turn1, int turn2, int score)
{
	int i;
	if (card[turn1] == card[turn2])//if cards match
	{
		printf("\n\nA matching pair!");
		card[turn1] = 0;//set the card value to zero
		card[turn2] = 0;
		score++;//add 1 to score

		/*for (i = 0; i < 12; i++)
		{
			printf("  %d", card[i]);
		} FOR TESTING - to see cards left*/

	}
	else
	{
		printf("\nSorry, these are not a match\n");
	}
	return score;//return the new score to main
}

void printcardsavailable()
{
	printf("\n");
	printf("Here are the cards to choose from\n");
	int k = 0, i, j;
	int count = 0;
	for (k = 0; k < 3; k++)//structured to print 4 numbers over 3 lines
	{
		for (i = 0; i < 4; i++)
		{
			if (card[count] == 0)//if the card has been set to zero, print a space
			{
				printf(" \t");
			}
			else
			{
				printf("%d\t", count + 1);//print the card number. using +1 allows use of cards 1 to 12, rather than 0 to 11 as they are in the array
			}
			count++;
		}
		printf("\n");
	}
}

int choosecard()
{
	int number;
	printf("Choose a card  ");
	scanf("%d", &number);
	number = number - 1;//user selects a card from 1to12, but array is 0to11. -1 takes 1 from user choice making it a valid/correct array item
	return number;//return value to main
}


[bookmark: _Toc7553628]1.6 Testing
The program proved resilient when tested with normal and boundary values.
[bookmark: _Toc7553629]1.6.1 Normal Values
When the player selects only anticipated card choices (cards 1 to 12, never choosing a card already paired, never selecting the same card on the second choice as selected on first choice) no bugs were found.
Game Starts…
Description of the game
Notification of the current best score
Display of the cards available to select
Prompt to choose a card
Once first card is chosen the player is prompted for a second choice
[image: ]


Screen is cleared
Player is notified of the value of the chosen cards
Player is notified whether they are a matching pair or not
Player is notified of how many pairs found so far and how many turns have been taken
Display of the cards available to select
Prompt to choose a card
Once first card is chosen the player is prompted for a second choice
[image: ]

Screen is cleared
Player is notified of the value of the chosen cards
Player is notified whether they are a matching pair or not
Player is notified of how many pairs found so far and how many turns have been taken
Display of the cards available to select
Prompt to choose a card
Once first card is chosen the player is prompted for a second choice[image: ]
[image: ]
Game is over when all pairs have been found
Player is notified of how many turns it took them and whether it’s a new best score

Not a new best score
[image: ]

OR…A new best score
[image: ]
A new best score will update the scoreboard.txt[image: ]

[bookmark: _Toc7553630]1.6.2 Boundary Values
Player attempts to choose cards not quite within the 1 to 12 range or chooses the same card twice. No bugs were found.
Chooses cards that are outside the 1 to 12 range
Chooses same card (1) on second prompt as already chosen on first prompt 
[image: ]
Chooses cards that are outside the 1 to 12 range 
Chooses same card (5) on second prompt as already chosen on first prompt[image: ]
Chooses cards that have been paired and removed from the game
Chooses cards that are outside the 1 to 12 range [image: ]
Chooses cards that have been paired and removed from the game
Chooses cards that are outside the 1 to 12 range[image: ]


[bookmark: _Toc7553631]1.6.3 Impossible Values
Entering a very large (positive or negative) value caused the program to fall over[image: ]
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[image: ]
[image: ]
Entering a letter or word caused the program to fall over
[image: ]
[image: ]
Potentially it might be possible to control these inputs with the use of ASCII codes to restrict the character that the program receives, so it would not try to process a letter when a number was expected.
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