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WORKSHEET 5 – TESTING (Battleships)


For this worksheet, the program can be implemented in a number of different ways and demonstrate different features.
Create your own test set to demonstrate strengths and/or limitations of your solution. Use as many of the template boxes below as you need. 

	Test: Enter invalid coordinates


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected ie syntactically and logically correct? 
YES
Told the user to re-enter the coordinates.

 



	Test: Enter coordinates already entered


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected ie syntactically and logically correct? 
YES
Told the user that the position had already been fired upon.
 




	Test: Miss a ship


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected ie syntactically and logically correct? 
YES
Told the user that they missed. Print shows a O to represent a miss.
 





























	
	Test: Strike a ship


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected ie syntactically and logically correct? 
YES
Told the user that a battleship had been struck. Print X demonstrates a strike.
 





















	Test: Sink a ship


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected ie syntactically and logically correct? 
YES
Told the user that a battleship had been sunk. No change to print as expected.
 




















	Test: Win the game.


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected ie syntactically and logically correct? 
YES
After striking the final boat, the game immediately ended by “You won!”
 





























Final code:

	
[Copy and paste your code here – note, do not use a screenshot. 

Note that there is no “before” and “after” code for this Worksheet because it is “Open” – not done in class. Therefore just post your final code below]

#define _CRT_SECURE_NO_WARNINGS
#include <stdio.h>
#include <Windows.h>
#include <ctype.h>
#include <time.h>

// Functions
void init_battle_grid(void);
void print_battle_grid(void);
void pos_battle_grid(void);
void play_battle_grid(void);
int check_ship_placement(int r, int c, int s, int v);
int check_ship_health();

// Global Params
int battleGridSize = 10;
char battleGrid[10][10] = { 0 };
char shipNames[5][12] = { "Carrier", "Battleship", "Destroyer", "Submarine", "Patrol Boat" };
int shipSizes[5] = { 5,4,3,3,2 };
int shipHealth[5] = { 5,4,3,3,2 };


int main()
{
	system("color 1f");
	srand(time(NULL));
	printf("Welcome to Battleship!");
	printf("\n");
	init_battle_grid();
	pos_battle_grid();
	play_battle_grid();
}

void init_battle_grid()
{ 
	for (int i = 0; i < battleGridSize; i++)
	{
		for (int j = 0; j < battleGridSize; j++)
		{
			if (battleGrid[i][j] == '\0') 
			{ 
				battleGrid[i][j] = '~'; 
			}
		}
	}
	//printf("Initialised Battle Grid");
}

void print_battle_grid()
{
	printf("\n\n   ");
	//printf("Initialised Battle Grid\n");
	for (int i = 0; i < battleGridSize; i++)
	{
		printf("%d ", i);
	}
	printf("\n");
	for (int r = 0; r < battleGridSize; r++)
	{
		printf("%d  ", r);
		for (int c = 0; c < battleGridSize; c++)
		{
			char shipPos = battleGrid[r][c];
			if (shipPos >= '0' && shipPos <= '4')
			{
				shipPos = '~';
			}
			printf("%c ", shipPos);
		}
		printf("\n");
	}

}

int check_ship_placement(int r, int c, int s, int v)
{
	if (v) // Place Vertically
	{
		if (r + s > battleGridSize)
			return 0;

		for (int i = 0; i < s; i++)
			if (battleGrid[r + i][c] != '~')
				return 0;
	}
	else // Place Horizontally
	{
		if (c + s > battleGridSize)
			return 0;

		for (int i = 0; i < s; i++)
			if (battleGrid[r][c + i] != '~')
				return 0;
	}

	return 1;
}

void pos_battle_grid()
{
	for (int shipNo = 0; shipNo < 5; shipNo++)
	{
		int vertical, rowCoord, colCoord;

		do
		{
			vertical = rand() % 2;
			rowCoord = rand() % battleGridSize;
			colCoord = rand() % battleGridSize;
		} while (!check_ship_placement(rowCoord, colCoord, shipSizes[shipNo], vertical));

		// Place ship AFTER valid position is found
		for (int i = 0; i < shipSizes[shipNo]; i++)
		{
			if (vertical)
				battleGrid[rowCoord + i][colCoord] = '0' + shipNo;
			else
				battleGrid[rowCoord][colCoord + i] = '0' + shipNo;
		}
	}
}

int check_ship_health()
{
	for (int i = 0; i < 5; i++)
	{
		if (shipHealth[i] > 0)
		{
			return 1;
		}

	}
	return 0;
}

void play_battle_grid()
{
	int playerRow, playerCol;
	while (check_ship_health())
	{
		print_battle_grid();
		printf("\n\nPlease enter a row (between 0 and 9)");
		scanf("%d", &playerRow);
		printf("\nPlease enter a column (between 0 and 9)");
		scanf("%d", &playerCol);

		if (playerRow < 0 || playerRow >= battleGridSize || playerCol < 0 || playerCol >= battleGridSize)
		{
			printf("Please enter a valid coordinate.");
			continue;
		}
		char shipPos = battleGrid[playerRow][playerCol];
		if (shipPos == 'X' || shipPos == 'O')
		{
			printf("Position already fired upon!");
			continue;
		}
		if (shipPos >= '0' && shipPos <= '4')
		{
			int shipNo = shipPos - '0';
			shipHealth[shipNo]--;
			battleGrid[playerRow][playerCol] = 'X';
			printf("Strike! You have damaged the %s.", shipNames[shipNo]);
			if (shipHealth[shipNo] == 0)
			{
				printf("\nKaboom! You have sunk the %s.", shipNames[shipNo]);
			}
		}
		else
		{
			battleGrid[playerRow][playerCol] = 'O';
			printf("You missed!");
		}
	}
	print_battle_grid();
	printf("You won!");
}
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