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1. [bookmark: _Toc7547116]Introduction:
This report will focus on the design, implementation and documentation of a card matching game created using the C programming language. The purpose of this exercise is to demonstrate proper programming practices, use of various aspects of the language and proper documentation of the development of the game.
2. [bookmark: _Toc7547117]Part C:
This part will present the development process for a ‘Card Matching Game’ created in C. In order to present this stages, annotated code and testing screenshots will be provided. The stages will allow the task to be broken down into small steps, in order to demonstrate the thought process behind how the program should work. The annotated code will simply demonstrate the code for the program along with descriptions for certain lines of code, and the testing screenshots will test all aspects of the program to ensure it works as intended. 
2.1. [bookmark: _Toc7547118]Stages
· User chooses if they would like to play the game or not by choosing ‘y’ (yes) or  ‘n’ (no). (Variable type char)
· User chooses two cards (1-12, int array) 
· If the user enters a number not between 1 and 12, print text telling them their choice is invalid
· If the user enters two numbers between 1 and 12, print the hidden value of the card on screen (A-F, string array)
· Print text telling the user if the hidden values match
· Print text telling user their current number of moves (variable type int) 
· Continue until user identifies all six pairs 
· Print text telling user that they have completed the game
· Print text telling the user their total moves 

2.2. [bookmark: _Toc7547119]Annotated Code:
#include <stdio.h>
#include <stdlib.h>

int choices[12] = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 };//Array to hold values the user can input when choosing their cards
char pairs[12][2] = { "A","C", "D","C", "F","D", "E","A", "F","B", "B","E" };//Array to hold hidden values of cards (pairs) which the user is trying to match

void main()
{
int card1, card2, i, moves = 0, total, matches = 0;//Variables to hold the card choices, the total moves and matches, and the 'i' for the for loop.
char choice;//Variable to allow the user to choose whether or not they would like to play the game

printf("The Memory Game:\nThis game involves 12 cards which consist 6 pairs containing the letters A-F.\nThe goal is to identify all of the pairs in as few moves as possible.\n\n");
printf("Would you like to play the Memory Game? (y/n):");
scanf("%c", &choice);//User chooses if they would like to play or not

while (choice == 'y')//Code inside while loop prints if user chooses yes to play the game
{
printf("\nPlease select Card 1 (1-12):");//Select Card 1
scanf("%d", &card1);

printf("Please select Card 2 (1-12):");//Select Card 2
scanf("%d", &card2);

for (i = 0; i <= 12; i++)
{
if (card1 == choices[i] && card1 >= 1 && card1 <= 12)//If the card is a value in the int array (1-12)
{
printf("\nThe first card you have selected is: %s", pairs[i]);//print the hidden value
}
else if (card2 == choices[i] && card2 >= 1 && card2 <= 12)
{
printf("\nThe second card you have selected is: %s", pairs[i]);
}
}

if (card1 < 1 || card1 > 12)//If the card is out of the boundary (1-12)
{
printf("\nInvalid selection, ensure you choose a number between 1 and 12\n");//print invalid selection text
}
else if (card2 < 1 || card2 > 12)
{
printf("\nInvalid selection, ensure you choose a number between 1 and 12\n");
}

if (card1 == 1 && card2 == 8 || card1 == 8 && card2 == 1)//If the cards chosen have the same value in the char array
{
printf("\nThats a match!\n");//print thats a match text
choices[0] = 0;//remove card
choices[7] = 0;//remove card
matches = matches + 1;//add one to matches
moves = moves + 1;//add one to moves
printf("\nCurrent number of moves: %d\n\n", moves);//print current moves
printf("-----------------------------------------------\n");
}
else if (card1 == 2 && card2 == 4 || card1 == 4 && card2 == 2)
{
printf("\nThats a match!\n");
choices[1] = 0;
choices[3] = 0;
matches = matches + 1;
moves = moves + 1;
printf("\nCurrent number of moves: %d\n\n", moves);
printf("-----------------------------------------------\n");
}
else if (card1 == 3 && card2 == 6 || card1 == 6 && card2 == 3)
{
printf("\nThats a match!\n");
choices[2] = 0;
choices[5] = 0;
matches = matches + 1;
moves = moves + 1;
printf("\nCurrent number of moves: %d\n\n", moves);
printf("-----------------------------------------------\n");
}
else if (card1 == 5 && card2 == 9 || card1 == 9 && card2 == 5)
{
printf("\nThats a match!\n");
choices[4] = 0;
choices[8] = 0;
matches = matches + 1;
moves = moves + 1;
printf("\nCurrent number of moves: %d\n\n", moves);
printf("-----------------------------------------------\n");
}
else if (card1 == 7 && card2 == 12 || card1 == 12 && card2 == 7)
{
printf("\nThats a match!\n");
choices[6] = 0;
choices[11] = 0;
matches = matches + 1;
moves = moves + 1;
printf("\nCurrent number of moves: %d\n\n", moves);
printf("-----------------------------------------------\n");
}
else if (card1 == 10 && card2 == 11 || card1 == 11 && card2 == 10)
{
printf("\nThats a match!\n");
choices[9] = 0;
choices[10] = 0;
matches = matches + 1;
moves = moves + 1;
printf("\nCurrent number of moves: %d\n\n", moves);
printf("-----------------------------------------------\n");
}
else
{
printf("\nSorry, not a match\n");//print doesnt match text if selections do not match
moves = moves + 1;
printf("\nCurrent number of moves: %d\n\n", moves);
printf("-----------------------------------------------\n");
}

while (matches == 6)//When the user guesses all 6 pairs
{
printf("You have completed the Memory Game!\n");//print game completion text
total = moves;//store the overall number of moves in total
printf("Total number of moves: %d\n", total);//print total moves
exit(0);//end program
}
}
printf("Ok, maybe another time");//"goodbye" text if user says no to playing the game
}

2.3. [bookmark: _Toc7547120]Testing:
2.3.1. [bookmark: _Toc7547121]User inputs yes to play the game:
[image: ]
Result: Game began as expected and allowed user to enter their first card.
2.3.2. [bookmark: _Toc7547122][image: ]User inputs no to play the game:




Result: “Goodbye” text was printed, and the program closed as expected. 
2.3.3. [bookmark: _Toc7547123]Normal Values + First pair entered:
[image: ]
Result: Program ran as expected. All text printed and program continued.
2.3.4. [bookmark: _Toc7547124]Normal Values + Second pair entered:
[image: ]
Result: Program ran as expected. All text printed and program continued.
2.3.5. [bookmark: _Toc7547125]Normal Values + Third pair entered:
[image: ]
Result: Program ran as expected. All text printed and program continued.
2.3.6. [bookmark: _Toc7547126]Normal Values + Fourth pair entered:
[image: ]
Result: Program ran as expected. All text printed and program continued.
2.3.7. [bookmark: _Toc7547127]Normal Values + Fifth pair entered:
[image: ]
Result: Program ran as expected. All text printed and program continued.


2.3.8. [bookmark: _Toc7547128]Normal Values + Sixth pair and final pair entered:
[image: ]






Result: Program ran as expected. All text printed and program ended once all six pairs were identified. 
2.3.9. [bookmark: _Toc7547129]Positive values out of the 1-12 boundary entered:
[image: ]






Result: Program ran mostly as expected. Only issue was the ‘match’ text was printed even though the cards entered were invalid.
2.3.9.1. [bookmark: _Toc7547130]Negative values out of the 1-12 boundary entered:
[image: ]
Result: Program ran mostly as expected. Only issue was the ‘match’ text was printed even though the cards entered were invalid.
2.3.9.2. [bookmark: _Toc7547131]One normal value entered + One impossible value entered:
[image: ]
Result: Program ran partly as expected. It did print the ‘invalid’ text for the invalid value, but the normal value entered did have its matching letter printed. To fix this, making the letter not print would be good for the program. Also, it prints the ‘match’ text even though one of the cards entered were invalid. 
3. [bookmark: _Toc7547132]Conclusion:
[bookmark: _GoBack]To conclude this report, a card matching game was created in the C programming language. This game allows users to try and identify six pairs from 12 cards, and when completed displays the number of moves taken to complete the game. The aim of the game is to complete it in the lowest number of moves possible, which the author believes was mostly accomplished. However, the author also believes the game could certainly be improved on, by visualising it using real ‘cards’ and by using better coding practices such as use of multiple functions. 
To show the process of developing the card matching game, stage by stage analysis, annotated code and testing screenshots were provided. This allows the thought process and final design of the program to be shown, which should help to further demonstrate an understanding of the C programming Language.  
4. [bookmark: _Toc7547133]Recommendations:
To further study the C language and the creation of ‘Card Matching Games’, study could be done on how to make the best version of this game possible, with all aspects thought of. Also, study could be done on other types of advanced games and programs that could be created using C, which would allow programs of a much higher quality to be created. 
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