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A. [bookmark: Variable]Understanding
I have broken down testing into two different ways. The first one would be, if faced with a problem I would need to know what key information is required and is important for when logically attempting to solve a problem. I would begin at the top of my script by keeping it organised and any data types I know I will be needed shall stay at the top unless necessary to be placed further on down the code. This is good for both me and any readers proofing my code as they can see all the variables close together with allocated names that specifies what it is that the variable will be used for. Keeping to this method, further on down the script I can easy apply any function(s) if required to do so and keep minimal code inside of the main().
	If asked to do a set task, firstly starting with a pad, pencil and my brain. Thinking of what it is that I want the program to do can help hugely to solving a problem. This keeps me from rushing into my desired tools and bashing a keyboard to hope I done it right. Then only to find out it wasn’t successful and spend more time reworking my messy code. It will be giving me time to patiently workout required task in small steps then work down completing one by one at a time until the program is complete.
After the coding section is done, I will need to run it to see if all works and if not I would use a method known as white box testing. This is a method good for finding and solving errors/problems by looking at the functionality of the code. I can use this to overcome a problem by simply using the waterfall method with the white box testing to work my way from the top to the bottom and skimming to make sure the syntax is correct. Not only is this good for syntax errors but also to solve any logical errors that I could have missed.
B. Testing
	##
	Quitting

	Description
	Running the program, user (me) inputting “3” to get option 3 (quit) and then user inputs “yes” instead of “YES”.

	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	Ran the program and tested “yes”.



	

	
	
	
	

	Response
	If user inputs “yes” it would print/display to the user “Quitting”, whilst breaking out of the while loop and setting the bool quit to true.


	Status
	Date
	Description

	Pass
	27/3/2018 14:42
	Yes and yes work and tested.






	##
	Quitting

	Description
	How the test works
Running the program, user(me) inputting “3” to get option 3 (quit) and then trying 3 more different ways to say yes such as: “yes”, “Yes“, “y” and lastly “Y”.


	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	Ran the program and tested “yes”.

	2
	Ran the program for the second time and tested “Yes”.

	3
	For the third & fourth time and tested “y” & “Y”.



	

	
	
	
	

	Response
	The expected response when the test is run
It would print/display to the user “Quitting”, whilst breaking out of the while loop and setting the bool quit to true.


	Status
	Date
	Description

	Pass
	27/3/2018 14:44
	All versions worked and tested.



	##
	Printline (#)

	Description
	The user will run the program, select option 1 “Add numbers” and enter their desired numbers.


	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	Enter option 1 for add numbers

	2
	Enter the amount requested

	3
	Displayed the menu with numbers added (result)



	

	
	
	
	

	Response
	Once complete with the adding, the cmd should display result with the fixed and up to date version of the UI (#).


	Status
	Date
	Description

	Fail
	27/3/2018 14:56
	Added spaced between the + and also the “###”. Ended up wrapping still.

	Pass & Fail
	27/3/2018 15:12
	Added a for loop and a int to string to work out the length of the total but when user gets a total of > 1000 but < 10,000 then it misses one “#”.



	##
	Invalid characters(Not numbers)

	Description
	User upon first launch will input char or string that don’t contain numbers and press enter.


	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	Enter the char “A”.

	2
	Enter the string “Test”

	3
	Tried with “A1A”.

	4
	Instead of alphabetical I tried “~”.



	

	
	
	
	

	Response
	When 1, 2, 3 and 4 was entered they had all displayed an error warning to say it was a invalid input and to reselect a valid option.

	Status
	Date
	Description

	Pass
	27/3/2018 15:32
	Description of failure if code failed



Here is me testing the program with screen grabs to show the outcome of the code and what I had done to fix it.
Here you see me added more options for the user to input other than “YES”. I had testes it with “Yes” to begin with and the test was proven to be successful. Upon adding the first yes I had added 3 more variations of yes so that the user can quit with more options than one.
[image: https://i.gyazo.com/e70b28ef5c684174dddac0cd79b3dd17.png]
[image: https://i.gyazo.com/a26e27d2a6eb90ec979850c33a458ceb.png]




Below is the second test with the Display being broken and needing to be fixed due to the user’s result.
[image: https://i.gyazo.com/fdee6936426b609dc7544aabe00b5755.png]To begin I had attempted to add spaces between the + and “ to test what would happen.
[image: https://i.gyazo.com/7dd9e79c0013f5e93d4f2d9da1023904.png]After running the program and inputting some test numbers to get to 1000, I had ended up messing up the display more than before so I had to rethink my strategy.



With a second try and thinking about how to resolve the problem I had come up with the idea of getting the user result and turning that into a string to get the length of the number and minus it from 21 and finally / 2.
This formula was then past into the loop for I < numberOfSpaces; so it will loops and create the space depending on the size of the result. I had passed it into a string called gap and then gap into the print line function along with the result.
[image: https://i.gyazo.com/79256806b1b5f622f6e0054db26ebd27.png]
When doing so, I had passed in some more test numbers and got to the result of 20,000 and all worked well with anything >9,999 and anything < 1,000.
[image: https://i.gyazo.com/7b94839f0ad6d073a641834c3bfa871b.png]
[image: https://i.gyazo.com/e4baa04625d7bb53d453c359580ef323.png]
C. Implementation
Exercise 1:
· Message to say to that the user needs to guess a number between -20 and 20.
· Taking in the user’s input and storing it inside of a data type/variable.
· Message to be displayed to the user if they won.
· Message to say if the user guessed correctly or incorrectly.
· Display to the user his or her attempts left as they guess.
· Function for that when the user has won or lost to quit off the application.
· If statement for if the user’s first guess is incorrect then display a hint such as the number is a negative.
· If statement for the user’s second incorrect guess that will take in the users input then display if it’s within +/-10 of user’s guess.
· If statement for the user’s third incorrect guess that will take in the users input then display if it’s within +/-5 of user’s guess.
· If statement for the user’s fourth incorrect guess that will take in the users input then display if it’s within +/-2 of user’s guess.
· A for loop to repeat the user’s guess/input 5 times.
· If statement for when the user inputs a char then don’t display hint and take away a guess.



Exercise 2:
	Datatype
	Function name
	Description

	bool
	SplitIntoNumbers(string digits, int stringLen, int numbers[], int arrayLength)
	What this function does is it extracts the chars and removes them whilst leaving the numbers and storing them inside of a variable. With the dashPosition it will start by going through the FindChar function and finding the ‘-‘ to leave numbers.

	bool
	bool IsValid(const char str[], int stringLength, char separator)
	With this function it takes in an argument of const char called str[] and would pass in index to the array whilst looping it to check with the dashCount and it will keep returning false until none of the if statements are met.
This would keep going through if statements and loop through to make sure that if there is a dash then add it to the int dashCount and only when it is a valid char.

	int
	int FindChar(const char str[], int stringLength, int startPos, char character)
	This is used to take in arguments and loop through the str array with index in and will keep adding the dashes ‘-‘ to the array and will return index after done.

	int
	int ConvertToNumber(const char str[], int startPos, int endPos)
	Lastly the function will simply only need the two int datatypes and will return number after going through the loop and adding to the int digit to  then add the digit to the int number after it’s been multiplied by 10.

	Overall
	[bookmark: _GoBack]These 4 function all play a part at the extraction of ‘-‘ to make sure it is a valid character and splitting into number only to convert back to a number. All and all it will go through process to loop and find all the ‘-‘ and remove them yet store them. It keeps the numbers by storing inside of an array and finding out the right array size by looping until reached the end of the numbers and dashes.




D. Connect 4

For this game I shall be breaking them down into functions and keep the main minimalistic.
· Display what player has won the game.
· Display a board outline.
· Something to record the player’s placement of coin.
· Swap between the player 1 and 2.
· If the player has connected 4 coins in a row.
· If it’s a diagonal win.
· If it’s a vertical win.
· If it’s a horizontal win.
· Make and Display a matrix/board function.



APPENDIX
Application.cpp
#include "Application.h"


Application::Application(Console * console)
{
	_console = console;
	_chosenOption = 0;
	_numNumbersReqd = 5;
}

void Application::DisplayMenu()
{
	_console->PrintLine("Select an option");
	_console->PrintLine("1. Add numbers");
	_console->PrintLine("2. Change amount of numbers to be entered");
	_console->PrintLine("3. Quit");
}

void Application::ChooseOption()
{
	_chosenOption = ReadNumber("Please choose an option:");
}

int Application::ReadNumber(string prompt)
{
	_console->Print(prompt);
	return _console->ReadInteger();
}

bool Application::ProcessOption()
{
	bool quit = false;

	switch (_chosenOption)
	{
	case 1:
		int total;
		total = GetTotal();
		DisplayResult(total);
		break;
	case 2:
		_numNumbersReqd = ReadNumber("Please enter the number of numbers to be entered:");
		break;
	case 3:
		quit = IsQuitting();
		break;
	default:
		_console->PrintLine("Unknown option value entered");
		break;
	}

	return quit;
}

int Application::GetTotal()
{
	int total = 0;
	int index;

	for (index = 0; index < _numNumbersReqd; index++)
	{
		total = total + ReadNumber("Please Enter Number:");
	}

	return total;
}


void Application::DisplayResult(int result)
{
	//Get 21 minius the length of the users result and divid by 2
	int numberOfSpaces = 21 - to_string(result).length() / 2;
	string gap = "";

	for (int i = 0; i < numberOfSpaces; i++)
	{
		gap += " ";
	}

	_console->PrintLine("###############################################################################");
	_console->PrintLine("###############################################################################");
	_console->PrintLine("###################" + gap + to_string(result) + gap + "#################");
	_console->PrintLine("###############################################################################");
	_console->PrintLine("###############################################################################");
}

bool Application::IsQuitting()
{
	string response;
	bool quit = false;

	_console->Print("Do you really wish to quit?");
	response = _console->ReadString();

	if (response =="YES"||"yes"||"Yes"||"y"||"Y")
	{
		_console->PrintLine("Quitting");
		quit = true;
	}

	return quit;
}
Connect 4
#include <iostream>
#include <stdlib.h>

using namespace std;

//Define the rows/columns for the martix
#define ROW 6
#define COLUMN 7

//Functions called before main.
void DisplayMatrix();
void PlayerPlacement(int player);
bool DiagnolWinLeftRight(int x, int y, int player);
bool DiagnolWinRightLeft(int x, int y, int player);
bool VerticalWin(int x, int y, int player);
bool HorizontalWin(int x, int y, int player);
bool HasWon(int x, int y, int player);

int moveX, moveY;

//martix displayed using blanks if = 0.
int matrix[ROW][COLUMN] = { { 0,0,0,0,0,0,0 },
{ 0,0,0,0,0,0,0 },
{ 0,0,0,0,0,0,0 },
{ 0,0,0,0,0,0,0 },
{ 0,0,0,0,0,0,0 },
{ 0,0,0,0,0,0,0 } };

int main()
{
	//setting them to defualt to eliminate errors
	int counter = 0;
	bool isWinner = false;

	DisplayMatrix();

	//swapping between players turns ever turn for 21 turns.
	for (int i = 0; i < 21; i++)
	{
		PlayerPlacement(1);
		DisplayMatrix();
		isWinner = HasWon(moveX, moveY, 1);
		if (isWinner)
		{
			cout << "Player1 has won the game!" << endl;
			break;
		}
		PlayerPlacement(2);
		DisplayMatrix();
		isWinner = HasWon(moveX, moveY, 2);
		if (isWinner)
		{
			cout << "Player2 has won the game!" << endl;
			break;
		}
	}
	//End of program after 21 loops or player won.

	return 0;
}

//Display the martix/Matrix
void DisplayMatrix()
{
	cout << "Please select a number from 1-7" << endl;
	cout << "+---------------------+" << endl;;
	cout << "| 1| 2| 3| 4| 5| 6| 7 |" << endl;
	cout << "+---------------------+" << endl;

	//When 0 leave blank, if player 1 then = X and player 2 = O
	for (int i = 0; i < ROW; i++)
	{
		for (int j = 0; j < COLUMN; j++)
		{
			cout << "| ";
			if (matrix[i][j] == 0) cout << " ";
			else if (matrix[i][j] == 1) cout << "X";
			else if (matrix[i][j] == 2) cout << "O";
		}
		cout << "\n+--------------------+" << endl;
	}
}

//take in user input and drop to bottom.
void PlayerPlacement(int player)
{

	int playerChoice;
	cout << "\nPlayer" << player << "turn. Please select a number (1-7): ";
	cin >> playerChoice;

	while (playerChoice > COLUMN || playerChoice <= 0)
	{
		cout << "\nPlease select a number (1-7): ";
		cin >> playerChoice;
	}

	int num = 0;
	while (matrix[(ROW - 1) - num][(playerChoice - 1)] != 0)
	{
		num++;
		if (num > (ROW - 1))
		{
			cout << "\nPlease select a number (1-7): ";
			cin >> playerChoice;
			num = 0;
		}
	};

	matrix[(ROW - 1) - num][playerChoice - 1] = player;
	moveY = (ROW - 1) - num;
	moveX = playerChoice - 1;
}

//Left to right diagnol win
bool DiagnolWinLeftRight(int x, int y, int player)
{
	int count = 1;
	int score = 1;

	while ((y - count >= 0) && (x + count < COLUMN))
	{
		//Check left to right
		if (matrix[y - count][x + count] == player)
		{
			count++;
			score++;
		}
		//If no connect 4 then leave loop
		else 
			break;
	}

	count = 1;
	while ((y + count < ROW) && (x - count >= 0))
	{
		//Check right to left
		if (matrix[y + count][x - count] == player)
		{
			count++;
			score++;
		}
		//Same leave loop if no connect 4
		else 
			break;
	}
	if (score == 4)
		return true;
	else 
		return false;
}

//Right to Left diagnol win
bool DiagnolWinRightLeft(int x, int y, int player)
{
	int count = 1;
	int score = 1;

	while ((y + count >= 0) && (x + count < COLUMN))
	{
		//check right to left
		if (matrix[y + count][x + count] == player)
		{
			count++;
			score++;
		}
		//Same leave loop if no connect 4
		else 
			break;
	}

	count = 1;
	while ((y - count < ROW) && (x - count >= 0))
	{
		//Check left to right
		if (matrix[y - count][x - count] == player)
		{
			count++;
			score++;
		}
		//Same leave loop if no connect 4
		else
			break;
	}
	if (score == 4) 
		return true;
	else 
		return false;
}

//Vert win
bool VerticalWin(int x, int y, int player)
{
	int count = 1;
	int score = 1;

	while (y + count >= 0 && y + count < ROW)
	{
		if (matrix[y + count][x] == player)
		{
			count++;
			score++;
		}
		//Same leave loop if no connect 4
		else 
			break;
	}
	if (score == 4) 
		return true;
	else 
		return false;
}

//Hor win
bool HorizontalWin(int x, int y, int player)
{
	int score = 1;
	int count = 1;

	while ((x + count >= 0) && (x + count < COLUMN))
	{
		//Check to see if four in a row going left
		if (matrix[y][x + count] == player)
		{
			count++;
			score++;
		}
		//Same leave loop if no connect 4
		else 
			break;
	}

	count = 1;
	while ((x - count < COLUMN) && (x - count >= 0))
	{
		//Check to see if four in a row going right
		if (matrix[y][x - count] == player)
		{
			count++;
			score++;
		}
		//Same leave loop if no connect 4
		else 
			break;
	}
	if (score == 4) 
		return true;
	else 
		return false;
}

//If four connects then = win
bool HasWon(int x, int y, int player)
{
	bool winner;

	if (DiagnolWinLeftRight(x, y, player))
		return true;
	if (DiagnolWinRightLeft(x, y, player))
		return true;
	if (VerticalWin(x, y, player))
		return true;
	if (HorizontalWin(x, y, player))
		return true;
	else
		return false;
}
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