Programs in C and Documentation – Part C

Problems and constraints when coding
When completing the coding exercise, the author found it challenging particularly when trying to get the randomisation of the arrays to function properly. When writing the function “CardGen” it was hard to incorporate the validation of the position in the cards array been picked twice already and applied to the array as well as having to make sure the code does not overwriting the values of cards already randomised.
[bookmark: _GoBack]As well as this the author found it challenging trying to get the code to loop back to the beginning once completing it, having to trace over various if and else statements in order to find out where the code is and isn’t catching as well as make sure all variables have been reset to default values. 
In terms of constraints, the author found that there were several processes that they had to code that could’ve been accomplished by having a function in the C language for that purpose with some things not present that would be present in more recent, higher-level languages, but this is due to the age of the language.
The Process behind finding the solution was to use multiple variables to govern the cards, the available variable was used to stop repeated selection of cards and also assisted during the randomisation elements stopping. The author then used two variables with the cards in, one “cardss” was used as a backend to store the face up card values. They also used “cards” which was the frontend and for the most part just holds currently selected cards, paired cards and any other are the default 120 value these are then used in the “printboard” function to provide the game’s basic graphics. The author then used the function “TheFlipper” to pass any results to in order to check their position on the board.
Pseudocode
1. Time randomiser seeded
2. “CardGen” function executed and variables “I”, “ii” and “iii” are passed respectively
3. For loop for steps 3-11  for 6 executions
4. Random number 1-12 generated for position in backend cards array
5. Number is checked to be available against global “available” variable
6. If number is available, store in variable, make position in array unavailable in global “available” variable and continue, if not available regenerate random number 1-12 and re-validate from step 5
7. Generate another number 1-12
8. Number is checked to be available against global “available” variable
9. If number is available, store in another variable, make position in array unavailable in global “available” variable and continue, if not available regenerate random number 1-12 and re-validate from step 8
10. Both stored values are used a positions in backed cards array and value used for step 2’s for loop applied to “results” array position
11. Backend cards variable with both stored positions in array are made to equal “results” array with the for loop’s counter as the array position
12. Returns to main
13. Print welcome message with instructions
14. “printboard” function executed
15. Card display printed on screen with frontend cards array printed into respective cards
16. Return to main
17. Whilst complete equals 0 loop
18. Whilst the array “available” with a position equal to the “halt” is equal to 1 loop here to step 43
19. “column” variable is set to equal the return from the promptcollumn function 
20. Promptcolumn function executed
21. Whilst “complete” variable is equal to ‘n’ loop here to step 27
22. Print asking user to enter row and column
23. If this is the first time printing the promptcollumn message as dictated by the “example” variable being a 1 not 0 print example input
24. Scan for user input on first character input into system and store in column variable
25. If “ans” is either an a, b, c or d set “complete” variable to ‘y’
26. If “ans” is anything else print invalid choice then loop back
27. Exit while loop if “complete” equals ‘y’
28. Return “ans” to main
29. “row” variable is set to equal the return from the promptrow function 
30. Promptrow function executed
31. Whilst “complete” variable is equal to ‘n’ loop here to step 35
32. Scan for user input on second character input into system and store in column variable
33. If “ans” is either an 1, 2 or 3 set “complete” variable to ‘y’
34. If “ans” is anything else print invalid choice then loop back
35. Exit while loop if “complete” equals ‘y’
36. Return “ans” to main
37. “Choice” variable is set to equal the return of the “TheFlipper” function with the variables “row” and “column” passed respectively
38. “TheFlipper” function executed
39. Switch case statement whereby there are 4 cases on initial switch for columns a, b, c or d depending on input from “promptcollumn” function
40. Each case has its own sub-switch case statements, there are 3 beneath each case in the initial switch case, dependent on “row” input, one for 1, 2 and 3 in each initial case, each of these cases at the lowest level will apply a numeric value to “choice” variable, with a1 being 1, b1 being 2, c1 being 3 and so on with d3 being 12
41. Function ends and returns “choice” variable to main
42. The halt variable is set to equal the value of the “choice” variable
43. if statement, if the “available” array with position of “choice” variable is equal to 1 the input is not accepted and user must re-enter by informing this via a printed message
44. at this point the “available” array with the position of “choice” variable should be not equal to zero so will exit the while loop
45. “halt” variable is reset
46. Backend cards array with position of “choice” is copied to frontend cards array with position of “choice”
47. System clears screen
48. “printboard” function is run (see steps 14 to 16 for pseudocode)
49. Prints for user the symbol on the card chosen and advises user to choose another card to attempt to pair
50. Steps 18 to 44 are repeated with “choice” variable being substituted for “choice2” variable
51.  While loop initiates if “choice” is equal to “choice2”
52. Advises user they have selected the same card in choice2 as choice 1 and asks them to select another card]
53. End while loop
54. Backend cards array with position of “choice2” is copied to frontend cards array with position of “choice2”
55. “printboard” function is run (see steps 14 to 16 for pseudocode)
56. If the two chosen cards match proceed to next otherwise see step 72
57. The two chosen cards are made unavailable
58. +1 to pairs
59. Notify users of remaining pairs
60. if “pairs” is equal to 6
61. “playagain” variable set to ‘u’
62. While playagain does not equal ‘y’ and ‘n’
63. Print completion message and ask user if they want to play again
64. If user’s input is ‘n’
65. Set complete to 1 this will then exit all remaining loops
66. Code will exit
67. If user’s input is ‘y’
68. All variables are reset to initial values
69. “cardgen” function is run (see steps 2-12 for pseudocode)
70.  “printboard” function is run (see steps 14 to 16 for pseudocode)
71. Code returns to step 18
72. If “pairs” did not equal 6 Return to step 18
73. If two chosen cards do not match
74. +1 to fails
75. Frontend cards, “halt” and choices reset to default values
76. Return to step 18

Annotated code

#include <stdio.h> 
#include <time.h> 
#include <stdlib.h> 
#include <math.h> 
int printboard();
int TheFlipper(int, char);
char promptcollumn();
int promptrow();
int CardGen(int, int, int);
int cards[12] = { 120, 120, 120, 120, 120, 120, 120, 120, 120, 120, 120, 120 };//this is whats printed on board //120 is dec value for x 
int cardss[13]; //backend variable 
int available[14] = { 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 }; //stops duplicates being chosen
int results[7] = { 59, 60, 61, 62, 63, 64 };
int example = 0;
void main()
{
	int row, i = 0, ii = 0, iii = 0, iv = 0, choice = 13, choice2 = 13, complete = 0, pairs = 0, fails = 0, halt = 13,t; //possible card characters are ; < = > ? @ 
	char collumn, playagain = { 'u' };
	srand(time(NULL));
	CardGen(i, ii, iii);
	// use random number gen between 59 and 64  
	printf("Welcome, to the card matching game!\nYour misson (should you choose to accept it) is to match\nall of the pairs of cards in as little moves as possible!\n");
	printboard();
	while (complete == 0)
	{
		while (available[halt] == 1)
		{
			collumn = promptcollumn();
			row = promptrow();
			choice = TheFlipper(row, collumn);
			halt = choice;
			if (available[choice] == 1)
			{
				printf("\nThis card has already been paired! Try again.\n");
			}
		}
		halt = 13;
		cards[choice] = cardss[choice];
		system("cls");
		printboard();
		printf("\n\nNow we need a card to match the %c \n", cards[choice]);
		while (available[halt] == 1)
		{
			collumn = promptcollumn();
			row = promptrow();
			choice2 = TheFlipper(row, collumn);
			halt = choice2;
			if (available[choice2] == 1) //stops picking a card that was chosen and already paired
			{
				printf("\nThis card has already been paired! Try again.\n");
			}
		}
		while (choice == choice2) //stops picking the exact same card to match pair
		{
			printf("\n this is the same card, try again\n");
			collumn = promptcollumn();
			row = promptrow();
			choice2 = TheFlipper(row, collumn);
		}
		cards[choice2] = cardss[choice2]; //moves backend values to live board values
		system("cls");
		printboard(); //and then reprints board
		if (cards[choice] == cards[choice2]) //determines pair or no pair
		{
			available[choice] = 1;
			available[choice2] = 1;
			pairs++;
			printf("\nA Pair! you now have %d/6 pairs, only %d to go!\n", pairs, 6 - pairs);
			if (pairs == 6)
			{
				playagain = 'u';
				while (playagain != 'y' && playagain != 'n')
				{
					printf("\nWell done! you have finished the game with %d incorrect moves\nWould you like to play again? [y/n]: ", fails);
					scanf(" %c", &playagain);
					if (playagain == 'n')
					{
						complete = 1;
					}
					else if (playagain == 'y')
					{
						for (iv = 0; iv < 12; iv++)
						{
							cards[iv] = 120;
						}
						for (t = 0; t < 16; t++)
						{
							available[t] = 1;
						}
						choice = 13;
						choice2 = 13; //reset for replay
						halt = 13;
						pairs = 0;
						i = 0;
						ii = 0;
						iii = 0;
						iv = 0;
						fails = 0;
						CardGen(i, ii, iii);
						system("cls");
						printboard();
					}
					else
					{
						printf("\nIncorrect Answer, please try again");
					}
				}
			}
		}
		else
		{
			fails++; //fail counter
			printf("Not a Pair! Try again, incorrect moves: %d", fails);
			cards[choice] = 120;
			cards[choice2] = 120; //reset
			choice = 13;
			choice2 = 13;
			halt = 13;
		}
	}
}
int printboard()
{
	int i = 0; //uses numeric values printed as characters for the card's symbols
	printf("\n\n    A   B   C   D\n\n   --- --- --- ---\n 1 |%c| |%c| |%c| |%c|\n   --- --- --- ---\n\n   --- --- --- ---\n 2 |%c| |%c| |%c| |%c|\n   --- --- --- ---\n\n   --- --- --- ---\n 3 |%c| |%c| |%c| |%c|\n   --- --- --- ---\n\n", cards[0], cards[1], cards[2], cards[3], cards[4], cards[5], cards[6], cards[7], cards[8], cards[9], cards[10], cards[11]);
	return i;
}
char promptcollumn()
{
	char ans, correct = { 'n' };
	ans = 'u';
	correct = 'n';
	while (correct == 'n')
	{
		printf("\nWhich collumn and row would you like to select?: ");
		if (example == 0) //for showing answer format once and once only
		{
			printf("e.g. A2: ");
			example = 1;
		}
		scanf(" %c", &ans);
		if (ans == 'a' || ans == 'b' || ans == 'c' || ans == 'd')
		{
			correct = 'y';
		}
		else
		{
			printf("\nInvalid Choice");
		}
	}
	return ans;
}
int promptrow()
{
	int ans;
	char correct = { 'n' };
	ans = 0;
	correct = 'n';
	while (correct == 'n')
	{
		scanf(" %d", &ans);
		if (ans == 1 || ans == 2 || ans == 3)
		{
			correct = 'y';
			return ans;
		}
		else
		{
			printf("\nInvalid Choice");
		}
	}
	return ans;
}
int TheFlipper(int row, char collumn)
{
	int choice;
	choice = 0;
	switch (collumn) //switch case for collumn then row to select correct card on board
	{
	case 'a':
		switch (row)
		{
		case 1:
			choice = 0;
			break;
		case 2:
			choice = 4;
			break;
		case 3:
			choice = 8;
			break;
		}
		break;
	case 'b':
		switch (row)
		{
		case 1:
			choice = 1;
			break;
		case 2:
			choice = 5;
			break;
		case 3:
			choice = 9;
			break;
		}
		break;
	case 'c':
		switch (row)
		{
		case 1:
			choice = 2;
			break;
		case 2:
			choice = 6;
			break;
		case 3:
			choice = 10;
			break;
		}
		break;
	case 'd':
		switch (row)
		{
		case 1:
			choice = 3;
			break;
		case 2:
			choice = 7;
			break;
		case 3:
			choice = 11;
			break;
		}
		break;
	}
	return choice;
}
int CardGen(int i, int ii, int iii)
{
	i = 0;
	for (i = 0; i < 6; i++)
	{
		ii = 0; // two counting variables are reinitialised to stop first while loop skipping
		iii = 0;
		while (ii == iii)
		{
			ii = rand() % (12 - 1 + 1) + 1;
			iii = rand() % (12 - 1 + 1) + 1;
			while (available[ii - 1] == 0) //available variable used as boolean on which cards have already generated and paired
			{
				ii = rand() % (12 - 1 + 1) + 1; //used to regenerate already selected cards
			}
			while (available[iii - 1] == 0) //ditto ^
			{
				iii = rand() % (12 - 1 + 1) + 1;
			}
		}
		available[ii - 1] = 0; //once cards have had numbers generated for them these will set the boolean index as 'unavailable'
		available[iii - 1] = 0;
		cardss[ii - 1] = results[i];
		cardss[iii - 1] = results[i];
	}
	//printf("%d %d %d %d %d %d %d %d %d %d %d %d  ", cardss[0], cardss[1], cardss[2], cardss[3], cardss[4], cardss[5], cardss[6], cardss[7], cardss[8], cardss[9], cardss[10], cardss[11]); //this is a cheat sheet
	return i;
}








Testing
[image: ]Successful pair

When playing the game pairs match successfully and there are no duplicate values causing errors with matching.





[image: ]Incorrect pair

When attempting to pair cards that aren’t the same the game recognises this and advises the user it was not a pair and successfully increases and prints the number of incorrect attempts.




[image: ]Game Win

Once all six pairs are matched the game registers this as a win, advises the user of the number of incorrect attempts they have had, and asks them if they would like to repeat the game.





[image: ][image: ]Repeat
When user Enter ‘y’ when asked if they want to repeat the game all values are reset and the game board is reprinted blank and the game starts again.

[image: ]Non-existent values
When entering in a value for a card that does not exist the user is advised (twice due to column and row) and allows user to re-enter their selection.








[image: ]Negative values

When entering in a negative value to the row number it reacts similarly to incorrect values except printing out another error message due to the hyphen character.










[image: ]Declined repeat

When the user answers ‘n’ when asked if they want to repeat the game, the game exits appropriately.





[image: ]Picking same second card as first card

When trying to select the same card as selected in the first choice (multiple times) it advises the user that they are trying to select the same card and then allows them to retry correctly.








[image: ]Picking already matched card

When the user attempts to select a card for either choice that has already been paired the game detects this and advises the user the card they attempted to select is already paired.
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