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1.0 [bookmark: _Toc5336261]Introduction

The task is to create three basic games utilising the most efficient methods of the C++ programming language.  The developer must demonstrate good programming practices including an effective use of functions.  Each solution should be accompanied by adequate documentation of problem solving and a range of testing scenarios to demonstrate the program operates as intended.

[bookmark: _Toc5336262]2.0	C++ Programming

C++ is an extension of the C programming language, which is still widely used in many of todays popular operating systems.  The need for a more portable language was identified which led to the evolution of C++, allowing the development of software to be completed more quickly and effectively when using an object oriented approach [1].

[bookmark: _Toc5175658][bookmark: _Toc5336263]	2.1	Points of Matter
	
When considering the portability of the tasks in hand, the developer will create a range of two player games.  Each game will require player one to enter a series of numbers, these numbers will need to be hidden, prior to player two taken their turn.  A solution to this problem could be to use a system(“CLS”) command.  However the command can be problematic for a number of reasons, firstly because it doesn’t always work and secondly its resource heavy and open to some security flaws [2]. 

[bookmark: _Toc5336264]3.0	Hi-Lo Game

Hi-Lo is a game which was classily played with a set of cards.  The concept of this game is very similar, player one must choose a set of seven numbers, ranging between one and ten.  The first number in the set is then displayed to player two, where they attempt to guess if the following numbers are higher or lower than the last.  Guess wrong and player one is ranked the winner, however seven successful guesses will ensure player two wins the game. 

[bookmark: _Toc5336265]	3.1	Initial Problems and Solutions
	
Developing a working solution for the game seemed complicated at first, but breaking it down into smaller problems allowed the game to be further simplified.  Initially two arrays were created, one to store the input from player one, and a duplicate to check against the first, when player two inputted their guess.  Realising how naïve this was, it was removed, and the comparison done using just the original array.

A solution was also required for the input of high (H), or low (L), because the language is case sensitive the option was needed for input of both uppercase and lowercase characters.  One solution for this could be the ASCII table to help compare one character against the other using their numerical code [3].

To solve the problem of clearing the screen when player one as finished inputting the secret values, a function was created which loops an “endl” function for a set amount of times.  This is of course not ideal, but due to time constraints and the type of games being created the developer believes this to be a satisfactory solution.
[bookmark: _Toc5336266]3.2	Solution Testing
	
	Test
	Test Description
	Result

	1
(Fig 1)
	Entering a value out of the constrained range
	Invalid entry, user was taken back to the last point for re-entering of value

	2
(Fig 2)
	Entering both lower and uppercase letters “L”, “l”, “H”, “h”
	Both the lower and uppercase letters were accepted correctly

	3
(Fig 3)
	Alternative character entered other than the constrained letters
	No constraint given for alternative letters, needs revising

	4
(Fig 4)
	Input a deliberately wrong guess allowing player one to win
	Wrong guess was identified and player one declared as winner
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[bookmark: _Toc5336267]4.0	Hidden Treasure Game

Similar to a game of battle-ships, the players are presented with a game bored, where treasure must be hidden.  Only player one knows the locations of the three treasures, and player two must enter the correct coordinates in an attempt to unearth the them.  Player two gets only three lives to do this, failure to locate all the hidden treasure will result in player one winning the game.

[bookmark: _Toc5336268]	4.1	Effective Use of Functions
	
Functions are the most effective way when dealing with large problems.  They allow a programmer to divide code into smaller, manageable pieces that each deal just with a specific task [4].  Functions are also a good way to speed up the development process because they can be reused numerous times throughout a programmer’s career.  For this task a range of functions was created, each handling one specific element of the game, before being returned back to the main program to be pieced together.

[bookmark: _Toc5336269]4.2	Initial Problems and Solutions
	
Initially a lot of time was spent leaning effective ways to structure the program, particularly when it came to returning the different data types to, and from functions.  To make the solution more efficient the developer would have like to have used pointers.  But due to lack of knowledge in this area it was decided to pass arguments in the usual way.  Using this method, it is believed a new copy of the argument is created, which leads to a lot of unnecessary copying of larger data types [5].
	
Further time was spent reducing the size of the solution utilising the use of “for loops” rather than creating induvial statements to fill an array or perform calculations.  This was particularly challenging when updating the game board, however the end result is far more simplistic and much cleaner than the alternative of numerus “if statements”.

[bookmark: _Toc5336270]	4.3	Solution Testing
	
	Test
	Test Description
	Result

	1
(Fig 5)
	Entering a value out of the constrained range - Player One
	Invalid entry, user was taken back to the last point for re-entering of value

	2
(Fig 6)
	Entering a value out of the constrained range - Player Two
	Invalid entry, user was taken back to the last point for re-entering of value

	3
(Fig 7)
	Entering the same coordinates twice when hiding the treasure
	No constraint given, allowed user to hide treasure in duplicate locations

	4
(Fig 8)
	Finding treasure, and losing lives during game play
	Identified if a treasure was located or not and displayed accordingly
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[bookmark: _Toc5336271]5.0	Connect Four Game

The classical childhood game of connect four, where both players are given counters to which they must drop through their chosen column in the gameboard.  The first player to get four of their matching counters either horizontally, vertically or diagonally will win the game.  The console game should also provide players with two special moves each.  The blitz feature allows a player to clear a column of their choice, whereas the time bomb feature can be placed as normal, but when the second player makes two more moves the bomb explodes, clearing the surrounding counters. 

[bookmark: _Toc5336272]5.1	Solution Notes
	
After much time spent looking for a solution to this problem the developer fell short due to time constraints and lack of knowledge.  The challenge of dropping a counter into the array while allocating player turns proved to be more difficult than first envisioned.  

[bookmark: _Toc5336273]6.0	Conclusion

Providing solutions to these problems have been challenging, ensuring an effective use of the programming language was the main goal when creating these games.  However lack of knowledge and the time constraints given left the developer unable to fully embrace the last solution, which is disappointing.  Two working solutions have been delivered, both of which have been enjoyable and much knowledge as been gained on efficient software development. 
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#include <string>
#include <iostream>
#include <stdlib.h>
#include <sstream>

//  Forward Reference Point
void GameMenu(int gameOption);
void PageDown();
void HiLoInput(int hiLoArray[7]);
void HiLoGamePlay(int hiLoArray[7]);
void HideTreasures(int treasures[3][2]);
void BoardDisplaySetup(char gameboard[8][8]);
void BoardPrint(char gameboard[8][8]);
void TakeGuess(int guesses[2]);

void TableSetUp(char table[6][6]);


using namespace std;

int main(int argc, char** argv)
{
	stringstream stream;
	string input;

	//  Initial Game Menu

	int gameOption;
	
	cout << endl << "  Select Your Game!" << endl << endl;

	cout << "  1.  Hi-Lo" << endl;
	cout << "  2.  Hidden Treasue" << endl;
	cout << "  3.  Connect Four" << endl;
	cout << "  4.  Close Program" << endl;

	cout << endl << "  Please Choose an Option:  "; getline(cin, input);
	stream.str(input);	stream >> gameOption;	stream.clear();

	while (gameOption != 4)
	{
		switch (gameOption)
		{
		
		case 1:  //  Hi-Lo Game
		
			int hiLoArray[7];
			
			//  int duplicateArray; - Problem Solving:  Initially used to check if number was higer or lower, better solution found

			cout << endl << "  Welcome to Hi-Lo!" << endl << endl;

			//  Returns Array to Main Program
			HiLoInput(hiLoArray);

			PageDown();
			//  Clears Screen of Player One's Input
			//  system("CLS"); - Problem Solving:  Problamtic, dosent always work and not very portable, simpler soloution used

			HiLoGamePlay(hiLoArray);

			GameMenu(gameOption);


		case 2:  //  Hidden Treasure Game
		{
			cout << endl << "  Welcome to Hidden Treasure!" << endl << endl;

			int treasures[3][2];
			int guesses[2];
			char gameboard[8][8];
			int lives = 3;
			int found = 0;
			bool treasurefound = false;
			bool gamePlay = true;

			BoardDisplaySetup(gameboard);

			HideTreasures(treasures);

			PageDown();

			//(lives != 0 || found != 3)
			while (gamePlay != false)
			{
				BoardPrint(gameboard);

				cout << endl << "  Play Two, Find The Treasure!" << endl << endl;

				TakeGuess(guesses);

				treasurefound = false; // Initialise Before Entering

				for (int i = 0; i < 3; i++)
				{
					if (guesses[0] == treasures[i][0]) // Guesses Comparrison againt treasures
					{
						if (guesses[1] == treasures[i][1])
						{
							gameboard[guesses[0]][guesses[1]] = 'X';  //  Updates Board with 'X'
							found ++; // updates lives
							treasurefound = true; // marks treaure as found **
							cout << "  " << found << "  Treasures Found!" << endl;
						}

					}
				}

				if (treasurefound == false) // ** else treasure not found
				{
					gameboard[guesses[0]][guesses[1]] = 'N';  //  Updates Board with 'N'
					lives--;
					cout << "  No Treasure Here! " << lives << " Lives Remaining!" << endl; // Counter for Live Remaining
				}

				if (lives == 0)
				{
					BoardPrint(gameboard);
					cout << endl << "  You are out of Lives!  Player One Wins!" << endl; // Get Out, Player One
					gamePlay = false;
				}
				else if (found == 3)
				{
					BoardPrint(gameboard);
					cout << endl << "  You have Found all the Treasure!  Player Two Wins!" << endl; // Get Out Player Two
					gamePlay = false;

				}
			}
		}
			GameMenu(gameOption);

		case 3:  //  Connect Four Game

			cout << endl << "  Welcome to Connect Four!" << endl << endl;
			char table[6][6];

			TableSetUp(table);

			GameMenu(gameOption);

		case 4:  //  Game Termination

			cout << endl << "  Thanks for Playing!" << endl << endl;
			gameOption = 4;

		}
	}
	return 0;
}

//  Function for Continued Gaming
void GameMenu(int gameOption)
{
	stringstream stream;
	string input;
	
	cout << endl << "  Play Again?" << endl << endl;

	cout << "  1.  Hi-Lo" << endl;
	cout << "  2.  Hidden Treasue" << endl;
	cout << "  3.  Connect Four" << endl;
	cout << "  4.  Close Program" << endl;

	cout << endl << "  Please Choose an Option:  "; getline(cin, input);
	stream.str(input);	stream >> gameOption;	stream.clear();
}

void HiLoInput(int hiLoArray[7])
{
	stringstream stream;
	string input;

	cout << "  Player One - Enter 7 Numbers..." << endl;

	//  Loops until player 1 enters 7 values
	for (int i = 0; i < 7; i++)
	{
		cout << "  Enter Number " << i + 1 << ":  "; getline(cin, input);
		stream.str(input); stream >> hiLoArray[i]; stream.clear();

		if (hiLoArray[i] < 1 || hiLoArray[i] > 10) //  Only allows values between 1 and 10 to be entered
		{
			i--; //  Takes loop back 1, allowing user to enter a correct value
			cout << "  Invalid Entry!  Enter a number between 1 and 10" << endl;
		}
	}

	//// Duplication of 'hiLoArray'
	//for (int i = 0; i < 7; i++)
	//{
	//	duplicateArray[i] = hiLoArray[i];
	//}
}

void HiLoGamePlay(int hiLoArray[7])
{
	string guess;
	bool gamePlay = true;

	cout << "  Player Two - Take Your Guess..." << endl;
	//  Displays first number to player 2
	cout << endl << "  The First Number is:  " << hiLoArray[0] << endl;

	while (gamePlay == true)
	{
		//  Counting Loop
		for (int i = 0; i < 6; i++)
		{
			cout << "  Guess Higer (H) or Lower (L):  "; getline(cin, guess); cout << endl;



			if (guess == "h" || guess == "H")
			{
				if (hiLoArray[i] > hiLoArray[i + 1])
				{
					cout << "  Incorret!" << endl;
					gamePlay = false;
					i = 6; //to leave the for loop
				}
				else
				{
					cout << "  Corret!  The next Number is:  " << hiLoArray[i + 1] << endl;
				}

			}
			else if (guess == "l" || guess == "L")
			{
				if (i < 5)
				{
					if (hiLoArray[i] < hiLoArray[i + 1])
					{
						cout << "  Incorret!" << endl;
						gamePlay = false;
						i = 6; //to leave the for loop
					}
					else
					{
						cout << "  Corret!  The next Number is:  " << hiLoArray[i + 1] << endl;
					}
					//cout << "Corret!  The next Number is:  " << myArray1[i + 1] << endl;
				}
			}
			else
			{
				cout << "  Incorrect, Player One Wins!" << endl;
				i = 6;
				gamePlay = false;
			}
		}

		//checking who won
		if (gamePlay == false)
		{
			cout << "  Player One Wins!" << endl;
		}
		else
		{
			cout << "  Player Two Wins!" << endl;
			gamePlay = false; //set to false to leave while loop
		}
	}
}

void PageDown()
{
	for (int i = 0; i < 30; i++)
	{
		cout << endl;
	}
}

void HideTreasures(int treasures[3][2])
{
	stringstream stream;
	string input;

	cout << endl << "  Player One, Hide Your Treasure!" << endl << endl;

	for (int i = 0; i < 3; i++) //  Loop for three rows
	{
		for (int j = 0; j < 2; j++) //  input two coordinates per row
		{
			if (j == 0)
			{
				cout << "  Enter X:  "; getline(cin, input);
				stream.str(input); stream >> treasures[i][j]; stream.clear();
			}
			else
			{
				cout << "  Enter Y:  "; getline(cin, input);
				stream.str(input); stream >> treasures[i][j]; stream.clear();
			}

			if (treasures[i][j] < 0 || treasures[i][j] > 7)
			{
				cout << "  Invalid Entry!  Enter a number between 0 and 7" << endl;
				//i--;
				j--;
			}
		}
		cout << "  Treasure " << i + 1 << " Hidden" << endl;
	}

	//  Test code to ensure coordinate fill array correctly
	/*for (int i = 0; i < 3; i++)
	{
		for (int j = 0; j < 2; j++)
		{
			cout << treasures[i][j];
		}
		cout << endl;
	}*/


}

void BoardDisplaySetup(char gameboard[8][8])
{
	for (int row = 0; row < 8; row++)
	{
		for (int col = 0; col < 8; col++)
		{
			gameboard[row][col] = '-';
		}
	}

	BoardPrint(gameboard);
}

void BoardPrint(char gameboard[8][8])
{
	cout << endl << "        ";
	for (int col = 0; col < 8; col++)
	{
		cout << col << "     ";
	} cout << endl << endl;

	for (int row = 0; row < 8; row++)
	{
		cout << "  " << row << "     ";

		for (int col = 0; col < 8; col++)
		{
			cout << gameboard[row][col] << "     ";
		}

		cout << endl;
	}
}

void TakeGuess(int guesses[2])
{
	stringstream stream;
	string input;

	for (int i = 0; i < 2; i++) //  input two coordinates per row
	{
		if (i == 0)
		{
			cout << "  Enter X:  "; getline(cin, input);
			stream.str(input); stream >> guesses[i]; stream.clear();
		}
		else
		{
			cout << "  Enter Y:  "; getline(cin, input);
			stream.str(input); stream >> guesses[i]; stream.clear();
		}
		if (guesses[i] < 0 || guesses[i] > 7)
		{
			cout << "  Invalid Entry!  Enter a number between 0 and 7" << endl;
			i--;
		}
	}
}



void TableSetUp(char table[6][6])
{
	// Sets Up Table
	for (int row = 0; row < 6; row++)
	{
		for (int col = 0; col < 6; col++)
		{
			table[row][col] = '-';
		}
	}

	// Prints Top Numbes
	cout << "     ";
	for (int col = 0; col < 6; col++)
	{
		cout << col << "     ";
	} cout << endl << endl;

	//  Prints Table
	for (int row = 0; row < 6; row++)
	{
		cout << "     ";
		for (int col = 0; col < 6; col++)
		{
			cout << table[row][col] << "     ";
		}
		cout << endl;
	}
	cout << endl << "    " << "Player One:  X" << "     ";
	cout << "Player Two:  O" << endl << endl;
}
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