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[bookmark: _Toc38626059]Introduction:

The assessment specification requires students to attempt three exercises, although five are listed, to demonstrate an understanding of the syntax and semantics of high level programming language, and to develop programmes using good programming practices. Additionally, the students are required to select and deploy basic software constructs and algorithms in an attempt to resolve any programming problems. In this report, three exercises have been completed, and an attempt was made to solve exercises four and five, but they were found to be too difficult. The report lists the problems solved from the easiest to the most difficult; provides evidence of how problems were resolved in advance of coding by making use of flowcharts to illustrate the action taken; provides examples of the stages of development; sets out descriptions of the tests undertaken, and provides screen shots of the results. In particular, each test is accompanied by a description of the aim of the test, the inputs and the expected outputs.



[bookmark: _Toc38626060]Methodology and skills:

To identify any problems with the execution of the programmes addressed in these exercises and to attempt their rectification, a systematic five stage process was followed in this report. The stages involved identifying any problems or requirements; planning their solution by defining and specifying how the programmes could better perform [1]; turning the design specifications into programming code; testing the programmes [2], and, if necessary, debugging the programmes [2]. As the programmer had no knowledge of how to validate aspects of programmes, it was necessary to undertake relevant research of the subject matter. The university library was closed, because of the coronavirus pandemic, so various searches were made on the internet [3]. Relevant knowledge was gathered regarding this issue, but it could not be described as wholly comprehensive. 









[bookmark: _Toc38626061]Exercise 1:

In exercise one Identifying the three types of variables was the easiest problem of the exercise to resolve. The solution can be summarised as identifying the string for the book title, the double for a measure of length, and the integer for the number of products. A more difficult problem was developing a validation process whereby the programme would only accept a valid value from the user for each variable type, and, if necessary, prompt the user to input the true value if an incorrect value had been entered. After identifying the problems, a decision was made to create a flowchart setting out a step by step visual representation of the actions required to solve the problems. As can be seen from figure 1, the flowchart is essentially a map of what the programme needs to do and how it will accomplish the task [2]. At the development stage, the specifications were written in patterns to facilitate translation of the specifications into a code [4]. The full C++ code that was fed into the compiler is set out in appendix 1. A test was undertaken to determine whether the values entered by the user were displayed correctly on the screen (Figure 2). The testing process confirmed that the values had been entered accurately. Another test was performed to check the validity [3] of the inputs process and whether it worked as intended (figure 3). If the user entered an incorrect value regarding the book title, the programme correctly issued an error massage stating that an invalid value had been entered and then prompted the user to try again. However, in this exercise a problem was detected. Instead of allowing the user to input a correct value, the programme moved forward to the next step in the process as if a valid value had been entered in the first instance. This problem was wholly resolved by implementing a validation process involving the find_first_not_of method. Fortunately, this problem did not occur during the inputs of the measure of length, or the inputs of the number of products. A debugging process [5] regarding exercise one, as indicated earlier, resolved the problems.












Figure 1:





Description of test 1: 
The aim of the first test was to see whether the values entered by the user were displayed correctly on the screen. The results are set out in the figure 2:


Figure 2.
[image: ]

The aim of the second test was to check whether the input validation process had taken place and worked as it was intended. The results are set out in the figure 3:

Figure 3:
[image: ]
















[bookmark: _Toc38626062]Exercise 2:

The same five stages process was used to identify any problems associated with exercise 2 and was also used to attempt any rectification measures that were required. It was decided to measure the three shapes from the largest to the smallest size. No problems were encountered during the measurement of the three shapes. Exercise 2 included five functions including ReadRectangle; ReadInsideRectangle; ReadCircle; DisplayCalculatedAreas, and DisplayLine. However, at the stage of displaying the measurements of the shapes on the screen a problem was encountered. The user, for example, when working on function four (DisplayCalculatedAreas) was unable to retrieve the results of earlier functions unless all the stages of the earlier functions were rerun completely. This resulted in the user having to re-enter all the measurements of the shapes again before relevant calculations of the functions were displayed on the screen and available to him. It was only then that a final calculation of the shaded grey area could be completed and displayed. Eventually, after a brainstorming session, the problem was resolved by amending a part of a code inside the main body of the code.
Then the specifications were written in patterns so that they could be translated into code. The full C++ code that was fed into the compiler is set out in appendix 2. A validation process then followed  [3] during which it was established that only correct values would be accepted by the programme (figure 8). The programmer was unable to determine the maximum values of the height and width of a rectangle that could be placed within a larger rectangle.

















Figure 4 ( Wide Rectangle):


Figure 5 (Inside Rectangle):



Figure 6 (Circle):



Figure 7 (Final calculation of shaded area):





The aim of the first test was to check whether the validation process worked as intended. This resulted in the programme being able to distinguish between valid and invalid inputs. It also prompted the user to input the value again, if an invalid value been entered. This test was conducted for all the three shapes and the results are set out in Figure 8. 

Figure 8 (Validation of the input + showing all the calculated areas including the shaded area):
[image: ]













[bookmark: _Toc38626063]Exercise 3:

The programmer created an array of five values which required the user to enter five arbitrary prices into the programme. The initial problem encountered in this exercise related to the for loop process. In particular, if the user entered five prices into the programme the loop worked without difficulty. However, if the user entered an incorrect value the loop would nevertheless move forward plus one meaning that the user, for example, could now only enter a maximum of four true values. Another problem was deciding how to validate the values entered. Again a flowchart was created setting out the actions required to resolve the problems (figure 9). The looping problem was resolved by ensuring that if an incorrect value was entered it would be classified as a counter on the for loop minus one (illustrated in the code at appendix 3). The programmer experienced difficulty validating the values entered, but this was resolved by adopting the same validating procedure used in respect of float numbers [3]. The full C++ code fed into the compiler is at appendix 3. Encouragingly, no problem remained if the programme was run by a step over process, but a difficulty remained if the programme was run normally.

Figure 9 ( flowchart for exercise 3):








The aim of this test was to see whether the validation process functioned as intended. Additionally, the test ascertained whether the user would be allowed to enter 5 prices in total, even if he had entered some incorrect values. This test established that the validation of the inputs was working correctly and also that the user was allowed to enter five prices in total irrespective of how many incorrect values were entered during the process. The results are set out in figure 10.

Figure 10:
[image: ]
















[bookmark: _Toc38626064]Conclusion.

In undertaking this assignment the programmer learnt much about the methodology that needs to be applied during programming exercises, for example the systematic five stages process. Greater insights were gathered about how to validate inputted values, but certain technical procedural steps, identified in the report, were not wholly resolved. However, the knowledge gathered about validation was put to good use and confirmed that various aspects of the programmes were functioning properly, for example, facets of the looping process in exercise 3.
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[bookmark: _Toc38626067]1 ( Exercise 1):

#include <string>
#include <iostream>
#include <sstream>
#include <iomanip>
#include <time.h>
#include <stdio.h>


using namespace std;


// Function to Read and Display the Book Title
void ReadAndDisplayBookTitle()
{
	// Declare variable
	string bookTitle;

	string input = "";
	stringstream stream;

	// use bool logic to validate input
	bool book = false;

	// initialize while loop
	while (book == false)
	{
		cout << "Please enter the book title: ";
		cin >> bookTitle;

		// Check for valid input
		if (bookTitle.find_first_not_of("abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ' ") != string::npos)
		{
			cout << "The book title you have entered is not valid, please try again" << endl;
			
			// condition becomes false if invalid value had been entered and the user is required to re enter the value
			book = false;
		}

		// else the condition becomes true after valid value had been entered. 
		else
		{
			book = true;
		}
	}

	// print out the Book Title that was entered.
	cout << "\nThe book title entered was: " << bookTitle << endl;

}
	
	
	

// function for Read and Display the measure of length
void ReadAndDisplayMeasure()
{


	string lengthMeasure;

	string input;
	stringstream stream;
	double measureConv;


	bool measure = false;

	while (measure == false)
	{
		cout << "Please enter the measure of length: ";
		cin >> lengthMeasure;


		if (lengthMeasure.find_first_not_of("1234567890.-") != string::npos)
		{
			cout << "The value you have entered is not valid, please try again" << endl;

			measure = false;
		}
		else
		{
			measure = true;
		}
	}

	cout << "\nThe measure of length entered was: " << lengthMeasure << endl;

	// convert the string back to the optimal type of a variable, which in this case is double.
	measureConv = atof(lengthMeasure.c_str());
}

// function for Read and Display the number of products
void ReadAndDisplayNumberOfProducts()
{
	
	string input;
	stringstream stream;
	string ProductNumbers;
	int num;
	
	
	bool products = false;

	while (products == false)
	{
		cout << "Please enter the number of products: ";
		cin >> ProductNumbers;


		if (ProductNumbers.find_first_not_of("1234567890") != string::npos)
		{
			cout << "The value you have entered is not valid, please try again" << endl;

			products = false;
		}
		else
		{
			products = true;
		}


	}

	while (products == true)

	{

		// convert the string back to its optimal type of a variable which in this case is integer.
		num = atof(ProductNumbers.c_str());

		cout << "\nThe number of products entered was: " << num << endl;

		break;
	}
}


void DisplayLine()
{
	cout << "-------------------------------------------------" << endl;
}


int main(int argc, char** argv)
{
	// Call for the functions necessary 
	ReadAndDisplayBookTitle();
	DisplayLine();
	ReadAndDisplayMeasure();
	DisplayLine();
	ReadAndDisplayNumberOfProducts();
	DisplayLine();

	getchar();
}







[bookmark: _Toc38626068]2 (Exercise 2):

#include <string>
#include <iostream>
#include <sstream>
#include <iomanip>
#include <time.h>
#include <stdio.h>
#include <cstdlib>


// Software Development Exercise 2


using namespace std;


// Function for wide rectangle
double ReadRectangle()
{
	
	string input;
	stringstream stream;

	// declaring variables
	string recH, recW;
	double recR = 0;
	double num1 = 0, num2 = 0;

	// initializing boolean logic for validation purpose
	bool WideRectangleH = false;
	
	while (WideRectangleH == false)
	{
		cout << "Please enter the height of a rectangle: ";
		cin >> recH;

		// validating the input by using find_first_not_of method
		if (recH.find_first_not_of("1234567890.-") != string::npos)
		{
			cout << "The value you have entered is not valid, please try again" << endl;

			// if invalid value is entered the condition becomes false and the user is required to input the value again
			WideRectangleH = false;
		}

		// else the condition becomes true, since valid value had been entered
		else
		{
			WideRectangleH = true;
		}		
	}
	
	bool WideRectangleW = false;

	while (WideRectangleW == false)
	{
		cout << "Please enter the width of a rectangle: ";
		cin >> recW;

		if (recW.find_first_not_of("1234567890.-") != string::npos)
		{
			cout << "The value you have entered is not valid, please try again" << endl;
		}

		else
		{
			WideRectangleW = true;
		}
     }

	// converting string values back to their optimal types
	num1 = atof(recH.c_str());
	num2 = atof(recW.c_str());

	// calculating the area in square inches
	recR = num1 * num2;

	// returning recR as a result of the function.
	return recR;

}

// Function for the inside rectangle
double ReadInsideRectangle()
{
	string input;
	stringstream stream;

	string rectangleH, rectangleW;
	double rectangleR;
    double num3 = 0, num4 = 0;

	bool InsideRectangleH = false;

	while (InsideRectangleH == false)
	{
		cout << "Please enter the height of a inside rectangle: ";
		cin >> rectangleH;

		if (rectangleH.find_first_not_of("1234567890.-") != string::npos)
		{
			cout << "The value you have entered is not valid, please try again" << endl;
		}

		else
		{
			InsideRectangleH = true;
		}
	}

	bool InsideRectangleW = false;

	while (InsideRectangleW == false)
	{
		cout << "Please enter the width of a inside rectangle: ";
		cin >> rectangleW;

		if (rectangleW.find_first_not_of("1234567890.-") != string::npos)
		{
			cout << "The value you have entered is not valid, please try again" << endl;
		}

		else
		{
			InsideRectangleW = true;
		}
	}

	num3 = atof(rectangleH.c_str());
	num4 = atof(rectangleW.c_str());

	rectangleR = num3 * num4;

	return rectangleR;

}

// Function for the circle
double ReadCircle()
{

	string input;
	stringstream stream;

	// declaring variables and declaring a pi value
	double pi = 3.142;
	string diameter;
	double circleArea;
	double num5;

	// initializing boolean logic for validation purposes
	bool circle = false;

	// initializing a while loop for the diamter of the circle
	while (circle == false)
	{
		// Asking the user to input a value and then assigning that value as an input
		cout << "Please enter the diameter of the circle: ";
		cin >> diameter;

		// find_first_not_of method used to validate the input
		if (diameter.find_first_not_of("1234567890.-") != string::npos)
		{
			// print out an error message if invalid value had been entered
			cout << "The value you have entered is not valid, please try again" << endl;
		}

		// else condition becomes true after valid value had been entered
		else
		{
			circle = true;
		}
	
	}
	
	// converting the diameter back to its optimal type of a variable
	num5 = atof(diameter.c_str());

	// do the calculations necessary to work out the circle area
	circleArea = num5 / 2;
	circleArea = circleArea * circleArea;
	circleArea = pi * circleArea;

	// return the result of the function as circleArea
	return circleArea;
}



// Final function of the programme to display the results and to do the final calculation
double DisplayCalculatedAreas()
{

	// declaring variables
	double tempRecR = 0;
	double tempRectangleR = 0;
	double tempCircleArea = 0;
	double shadedArea = 0;

	// assigning temporary variables to functions that will be necessary to calculate all the shapes
	tempRecR = ReadRectangle();
	tempRectangleR = ReadInsideRectangle();
	tempCircleArea = ReadCircle();
	
	// print out the area of the shape for the three shapes
	cout << "----------------------------------------------" << endl;
	cout << "The area of a rectangle is: " << fixed << setprecision(2) << tempRecR << " square inches" << endl;
	cout << "----------------------------------------------" << endl;
	cout << "The area of the inside rectangle is: " << fixed << setprecision(2) << tempRectangleR << " square inches" << endl;
	cout << "----------------------------------------------" << endl;
	cout << "The area of a circle is: " << fixed << setprecision(2) << tempCircleArea << " square inches" << endl;
	cout << "----------------------------------------------" << endl;


	// do the calculation of the shaded area
	shadedArea = tempRecR - tempRectangleR - tempCircleArea;

	// print out the result
	cout << "----------------------------------------------" << endl;
	cout << "The shaded area of rectangle is: " << fixed << setprecision(2) << shadedArea << " square inches" << endl;
	cout << "----------------------------------------------" << endl;

	// return the result of the function
	return shadedArea;
}


// basic function to display a line for a clear seperation of the results
void DisplayLine()
{
	cout << "---------------------------------------------------------------------" << endl;
}

// main body of the code
int main(int argc, char** argv)
{
	
	// call for the function
	DisplayCalculatedAreas();


	getchar();
}
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// Software Development Assignment Exercise 3


#include <string>
#include <iostream>
#include <sstream>
#include <iomanip>
#include <cstdlib> 

using namespace std;

void SetOfPrices()
{
	string input;
	stringstream stream;

	string setOfPrices1[5];
	int i, j, h;
	double totalPrice, totalPriceEuro;


	// For loop initialized for the user to input the prices // validate the prices entered and store them in the memory in the array.
	for (i = 0; i < 5; i++)
	{
		cout << "Please enter the price of a product: \x9C ";
		cin >> setOfPrices1[i];

		if (setOfPrices1[i].find_first_not_of("1234567890.-") != string::npos)
		{
			cout << "The value you have entered is not valid, please try again" << endl;
                     // if invalid value had been entered, do on the counter of the for loop -1
			i--;
		}	

	}
 
       // for loop to display the prices that were entered.
	for (j = 0; j < 1; j++)
	{
		cout << "The prices entered were: \x9C" << setOfPrices1[0] << " \x9C" << setOfPrices1[1] << " \x9C" << setOfPrices1[2] << " \x9C" << setOfPrices1[3] << " \x9C" << setOfPrices1[4] << endl;



		// Another for loop to calculate the total price in pounds, after that convert the value into euros and display the result
		for (h = 0; h < 1; h++)
		{

			double num1 = 0, num2 = 0, num3 = 0, num4 = 0, num5 = 0;
			num1 = atof(setOfPrices1[0].c_str());
			num2 = atof(setOfPrices1[1].c_str());
			num3 = atof(setOfPrices1[2].c_str());
			num4 = atof(setOfPrices1[3].c_str());
			num5 = atof(setOfPrices1[4].c_str());

			// do the calculation of the total
			totalPrice = num1 + num2 + num3 + num4 + num5;

			// print out the result
			cout << "The total price in GBP is: \x9C" << totalPrice << endl;

			// convert to euros
			totalPriceEuro = (totalPrice / 100) * 1.147 * 100;

			// print out the result
			cout << "The total price in Euro is: " << fixed << setprecision(2) << totalPriceEuro << " EUR" << endl;
		}
	}



}


int main(int argc, char** argv)
{

	// call for the function
	SetOfPrices();
	
		getchar();
}
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The book title you have entered is not valid, please try again
Please enter the book title: Titanic

The book title entered was: Titanic

Please enter the measure of length: asdafgos76s4
The value you have entered is not valid, please try again
Please enter the measure of length: 4.44

The measure of length entered was: 4.44

Please enter the number of products: The value you entered is invalid, please try again:
Please enter the number of products: asd*!£!

The value you entered is invalid, please try again:

Please enter the number of products: "$"%$"%

The value you entered is invalid, please try again:

Please enter the number of products: 10

The number of products entered was: 16
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