




Executive summary
The following report has been emphasized on numerous aspects of software development for different software environments. The report has been presented in two separate sections that have been developed on different given tasks on software development. Through this following two-sectioned report, adequate understanding of software will be demonstrated along with software testing and implementation. The report also focuses on the definition of array, control structure and data types along with their necessity in programming. A comparative essay on different testing methods has also been provided in this report.
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[bookmark: _Toc49891005]SECTION 1
[bookmark: _Toc49891006]Introduction
Software development refers to a set of activities regarding computer science which dedicates the process of designing, deploying, creating, and supporting the software as well. The software itself is the set of instructions that instructs the computer about the process. It mainly depends on the independence of hardware and makes the computer also programmable. In this report, there are 3 parts such as Part A, B, and C. Part A consists of three questions including the detailed about variable, data types, and so on. Part B requires line-by-explanation regarding the appendix code and its process of running.
[bookmark: _Toc49891007]PART A: UNDERSTANDING
Question 1
In C#, the keyword which is CONST is used for declaring the fields of constant and local constant as well. The value which is used in the constant field is same throughout the program.  In other words, it can be said that once the value of constant is created, the field mainly assigns the value which is not changed. In C #, the locals and constant fields are not variables (Solis and Schrotenboer, 2018, p. 23). A constant can be string, null, Boolean values, and so on.
[image: ]
Figure 1: Use of CONST Keyword
(Source: Created by Lucian Anghel)
The above diagram illustrates the use of the CONST keyword in C #.  User can also use the read-only keyword for declaring a variable which is random. It also a read-only keyword and shows the assigned variable as well. The user has to assign the variable only when it declares a constructor from the same class or declares a variable.

	Read-only Keyword 
	 CONST Keyword

	In C#, the fields of read-only can be created by using the keyword which is in read-only format. 
	In C#, the fields of CONST are created by using the keyword which is CONST,

	Read Only is constant using runtime.
	Const is compile-time constant.

	The read-only field value can be changed.
	The CONST. field value cannot be changed.

	It cannot be declared inside the method.
	It can be declared inside a method.

	In the fields of read-only, the user can assign values in the part of the declaration and in the part of the constructor. 
	In the fields of CONST, it can only assign values in the part of the declaration.

	It is used with the modifiers of static.
	It cannot be used with the modifiers of static.


Table 1: Difference between Read-Only and CONST Keyword
Question 2
Data Type
A data type that is used in the programming is one type of classification that specifies which type of value is in the variable and what type of relational, logical, or mathematical operation can be applied to it without occur any error (Rahman et al. 2020, p. 10). For example, A string is a data type that is used for classifying the text and an integer is also a data type that is also used for making classification of entire numbers.

	Data Type
	Used For
	Examples

	Integer
	Numbers
	5, 44, 994

	String
	Alphanumeric Characters
	Hello world, Alice124

	Character
	Encoding text automatically
	97 (In the ASCII, the number 97 is lower case ‘a’)

	Boolean
	Represent logical values
	FALSE, TRUE

	Float (Floating Point)
	Number with a decimal point
	3.17, 4.05, 00.34


Table 2: Different Data Types, their uses and Example

The data type also defines which operation from there can perform a safe performance to transform, create, and use different types of variables in other types of computation (Kennedy and Russo, 2018, p.15). When the program requires variable for using and it also respects the data type as well. It is mainly a strong type of variable. The errors are also prevented because it is basically logic to ask the computer for multiplying float by an integer (1.7 * 5). It is an illogical process based on the task to multiply a float by a string as well such as 1.7 * Alice. When the language which is programmable allows the variables which consist of one data type, there can be a data type as well.
Type Conversion
A typecast is generally converting a value from one to another type. There are two types of conversion such as Implicit Conversion and Explicit Conversion.
Implicit Type Conversion

[image: ]
Figure 2: Conversion of Implicit Type
It is also known as the Automatic Conversion. 
· Generally, it takes place when the expression is more than one type of data that is present. In this condition, the conversion of type takes place for avoiding the loose of data.
· It is done by the compiler on own without using any type of external trigger from users.
· All data types of variables can be used for up-gradation to the data type of variable which consists of a large type of data.
· It is also possible for making the conversion using the implicit function to lose the information and there is also a sign for overflow. Lost can occur as well.
[image: A screenshot of a computer screen
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Figure 3: Example of Implicit Type
(Source: Created by the researcher)

The above figure illustrates the example of implicit conversion. It also visualizes the conversion to float as well. The code is provided for generating the output and researcher has got desired output.


Explicit Type Conversion
[image: ]
Figure 4: Conversion of Explicit Type
The process is called the casting using type and it is mainly defined by the user. The user can type the result of the cast as well to make a specific type of data.
[image: A screenshot of a computer screen
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Figure 5: Example of Explicit Type

The above figure illustrates the conversion from double to int. Users can see that required inputs are given and the desired output is generated as well. 
Advantages
· It is used for making an advantage using certain features of various hierarchies of representation type.
· It also helps in computing the expression which contains variables of different types of data. 
Question 3
Control Structure is used for making specification using the flow of control in the programming. Different types of algorithms can be used and it has a self-contained module as well. It basically chooses and analyzes the programming direction based on the flow obtaining the certain parameters as well (Gaddis, 2018, p. 35). There are three types of control flow such as Sequence Logic, Selection Logic, and Iteration Logic.
[bookmark: _Toc49891008]PART B: INTERPRETATION
Source codes can be described as the list of software coding that are developed to run a particular software application. According to the prime requirement of this section, I referred to the source code provided in ‘Appendix A’ to run the Glazier application (Sedano et al. 2017, p.131). The following section also presents desired line by line explanation of the source code provided. 
	using System;

namespace Glazier_App
{
class Program
{
static void Main(string[] args)
{
double width, height, woodLength, glassArea;
const double MAX_WIDTH = 5.0;
const double MIN_WIDTH = 0.5;
const double MAX_HEIGHT = 3.0;
const double MIN_HEIGHT = 0.75;
string widthString, heightString;
do
{
Console.Write("Give the width of the window between " + MIN_WIDTH + " and " + MAX_WIDTH + " : ");
widthString = Console.ReadLine();
width = double.Parse(widthString);
} while (width < MIN_WIDTH || width > MAX_WIDTH);
do
{
Console.Write("Give the height of the window between " + MIN_HEIGHT + " and " + MAX_HEIGHT + " : ");
heightString = Console.ReadLine();
height = double.Parse(heightString);
} while (height < MIN_HEIGHT || height > MAX_HEIGHT);
woodLength = 2 * (width + height) * 3.25;
glassArea = 2 * (width * height);
Console.WriteLine("The leng of the wood is " + woodLength + " feet");
Console.WriteLine("The area of the glass is " + glassArea + " Square metres");
}
}
}


Table 3: Source code of Glazier application
Description of how the application works
Executing the source code provided in Appendix A performs the desired task of executing the Glazier application in c#. The Glazier application is particularly designed for the measurement and model designing for the glass industries (Baltes and Diehl 2018, p.188). The given application works on the basic numeric measurement coding that is provided within the c# directory (Calefato et al. 2018, p.1354). This particular application works to calculate the given measurement of glass panels for a better understanding of final glass panel measurements. The chosen software works according to the relevant inputs of construction workers regarding different measurements of industrial glass panels (Hoda et al. 2018, p.59). The following screenshot represents the respective instance of entering the given source code in C# and executing the Glazier application. This application is operated by the glass workers for entering glass diameters to find wooden frame length and glass panel area. The following are the respective step by step description of how the program works,
· Step 1: The very first step requires involves opening the program by double clicking the program execution file.
· Step 2: As shown in the below screenshot, the next step requires the inputs regarding the glass panel parameters. Workers need to manually calculate the given height and width of the window for which the glass panel is measured.
· Step 3: The next step in this context is the manual entering of window diameters, such as width and height, in the Glazier application. 
· Step 4: The maximum and minimum values for window height and width have been entered by the workers.
· Step 5: After entering all the desired inputs, the run option is clicked on the C# screen for final execution of the program.
· Step 6: The final step of this program execution shows the desired calculated values of wooden frame length and area of the glass panel that is going to be fitted to the window.


[image: ]
Figure 6: Screenshot of executing the Glazier application
Line by line explanation of how the source code is implemented
Through this section, it was presented the desired explanation of the implemented code for the chosen Glazier application. According to the source code provided for this application, the very first step shows the implementation of a specific opening command, named ‘using System’ (Assal and Chiasson 2018, p.282). This particular command line allows the user for entering required method names according to the relevant ‘System member’. Implementation of the command ‘namespace’ is used to represent numerous object classes that might be introduced during the program execution (Khan et al. 2019, p.105648). The respective namespace input for this scenario is ‘Glazier_App’. The next section of this source code represents another opening command line called ‘static void main’. This command is generally used to highlight the entry point for program execution. Being a class level entry, this command must be kept in a static form for further program execution. 
The next section of the source code shows incorporation of double data types for each of the chosen variables. Double data type is added to enter the input for minimum and maximum values for a single variable. According to the actual measured height and width of the window, the respective values of window parameters are entered (Alahyari et al. 2017, p.272). The further sections of this source code represent final calculation using a ‘do while’ function for performing double parsing operations (Mohammed et al. 2017, p.108). The extreme final section of the coding shows the following calculations,
· Wood length = 2 * (Height + Width) * 3.25
· Glass area = 2 * (Height * Width)
[bookmark: _Toc49891009]PART C: IMPLEMENTATION
Exercise 1: 
[image: ]
Figure 7: Screenshot of students’ average marks calculation
(Source: Created by Lucian Anghel)



 
	// C# program to find the list of students having maximum average score 

using System; 
using System.Collections.Generic; 
class GFG { 

	// Function to find the list of students having maximum average score 
	static void getStudentsList(string [] file) 
	{ 
		// Variables to store average score of a student and maximum average score 
		int avgScore; 
		int maxAvgScore = Int32.MinValue; 

		// List to store names of students having maximum average score 
		List<string> names = new List<string>(); 

		// Traversing the file data 
		for (int i = 0; i < file.Length; i += 4) { 

			// finding average score of a student 
			avgScore = (Int32.Parse(file[i + 1]) + 
						Int32.Parse(file[i + 2]) + 
					Int32.Parse(file[i + 3])) / 3; 

			if (avgScore > maxAvgScore) { 
				maxAvgScore = avgScore; 

				// Clear the list and add name of student having current maximum average score
				names.Clear(); 
				names.Add(file[i]); 
			} 

			else if (avgScore == maxAvgScore) 
				names.Add(file[i]); 
		} 

		// Printing the maximum average score and names of students having maximum average score 
		for (int i = 0; i < names.Count; i++) { 
			Console.Write(names[i] + " "); 
		} 

		Console.WriteLine(maxAvgScore); 
	} 

	// Driver code 
	public static void Main() 
	{ 
		string[] file = { "John - Information Engineering", "40", "70", 
						"60", "Abhi - Information Engineering", "90", "50", "10" }; 
		getStudentsList(file); 
	} 
}


Table 4: Source code of students’ average marks calculation
(Source: Created by Lucian Anghel)



Exercise 2: 
[image: ]
Figure 8: Screenshot for shaded area calculation
(Source: Created by Lucian Anghel) 
	using System;
public class Exercise5
{
    public static void Main()
    {
 
        double r,per_cir;
        double PI = 3.14;
        Console.WriteLine("Input the radius of the circle : ");
        r = Convert.ToDouble(Console.ReadLine());
        per_cir = 2 * PI * r;
        Console.WriteLine("Perimeter of Circle : {0}", per_cir);
        Console.Read();
    }
}


Table 5: Source code of shaded area calculation
(Source: Created by Lucian Anghel)
Exercise 3: 
Task 1: Flowchart for entering student details
[image: D:\august\26.8\1\flow chart.jpg]
Figure 9: Flowchart for student details
(Source: Created by the Lucian Anghel)
Task 2: Highlighting student results
The designed source code has been developed for calculating students’ average marks. The students who have not achieved the pass marks are highlighted in the final display section of output.
Task 3: Execution of program with given requirements
The following screenshot represents the desired program that has been designed for calculating the average marks of students. The source code also indicates multiple inputs of conditions in order to display ‘Excellent grade’ or ‘Good grade’ or ‘satisfactory grade’. Following conditions are applied
in this program.Source Code (Using C #)
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
 
public class Exercise
    {
        static void Main(string[] args)
        {
    double rl,phy,che,ca,total;
    double per;
    string nm,div;

    Console.Write("\n\n");
    Console.Write("Calculate the total marks, percentage and division to take marks of three subjects:\n");
    Console.Write("-------------------------------------------------------------------------------");
    Console.Write("\n\n");


    Console.Write("Input the Roll Number of the student :");
    rl = Convert.ToInt32(Console.ReadLine());

    Console.Write("Input the Name of the Student :");
    nm = Console.ReadLine();

    Console.Write("Input  the marks of Physics : ");
    phy= Convert.ToInt32(Console.ReadLine());
    Console.Write("Input  the marks of  Chemistry : ");
    che = Convert.ToInt32(Console.ReadLine());
    Console.Write("Input  the marks of Computer Application : ");
    ca = Convert.ToInt32(Console.ReadLine());

    total = phy+che+ca;
    per = total/3.0;
    if (per>=60)
	 div="First";
    else
	if (per<60&&per>=48)
	    div="Second";
	else
	    if (per<48&&per>=36)
		div="Pass";
	     else
		div="Fail";

       Console.Write("\nRoll No : {0}\nName of Student : {1}\n",rl,nm);
       Console.Write("Marks in Physics : {0}\nMarks in Chemistry : {1}\nMarks in Computer Application : {2}\n",phy,che,ca);
       Console.Write("Total Marks = {0}\nPercentage = {1}\nDivision = {2}\n",total,per,div);
}
}


    Console.Write("-------------------------------------------------------------------------------");
    Console.Write("\n\n");


    Console.Write("Input the Roll Number of the student :");
    rl = Convert.ToInt32(Console.ReadLine());

    Console.Write("Input the Name of the Student :");
    nm = Console.ReadLine();

    Console.Write("Input  the marks of Physics : ");
    phy= Convert.ToInt32(Console.ReadLine());
    Console.Write("Input  the marks of  Chemistry : ");
    che = Convert.ToInt32(Console.ReadLine());
    Console.Write("Input  the marks of Computer Application : ");
    ca = Convert.ToInt32(Console.ReadLine());

    total = phy+che+ca;
    per = total/3.0;
    if (per>=60)
	 div="First";
    else
	if (per<60&&per>=48)
	    div="Second";
	else
	    if (per<48&&per>=36)
		div="Pass";
	     else
		div="Fail";

       Console.Write("\nRoll No : {0}\nName of Student : {1}\n",rl,nm);
       Console.Write("Marks in Physics : {0}\nMarks in Chemistry : {1}\nMarks in Computer Application : {2}\n",phy,che,ca);
       Console.Write("Total Marks = {0}\nPercentage = {1}\nDivision = {2}\n",total,per,div);
}
}


	else
if (per<60&&per>=48)
	    div="Second";
	else
	    if (per<48&&per>=36)
		div="Pass";
	     else
		div="Fail";

       Console.Write("\nRoll No : {0}\nName of Student : {1}\n",rl,nm);
       Console.Write("Marks in Physics : {0}\nMarks in Chemistry : {1}\nMarks in Computer Application : {2}\n",phy,che,ca);
       Console.Write("Total Marks = {0}\nPercentage = {1}\nDivision = {2}\n",total,per,div);
}
}


Table 6: Screenshot for showing student result
(Source: Created by Lucian Anghel) 
[image: ]
[bookmark: _Hlk49549746]Figure 10: Screenshot for showing student result
[bookmark: _Hlk49549790](Source: Created by Lucian Anghel) 
Task 4: Use of suitable Methods (functions) by the program
This particular program, developed by myself, has multiple methods (function) application; such as ‘if’ and ‘else if’. Application of the ‘if’ function has been applied for setting the primary condition for this program. On the other hand, application of ‘else if’ has been introduced for incorporating additional sub-conditions for this program (Lindsjørn et al. 2016, p.275).
[bookmark: _Toc49891010]Conclusion
[bookmark: _Toc49357889]Through this above report, I have essentially covered all the desired tasks and exercises that  have been mentioned in this section. The report has been completely developed on different aspects of software development, such as understanding of the software along with testing and implementation of the same. The very first part of this section presents descriptive discussion regarding the difference between using a variable and CONST as constants in C#. The report also delivers desired description of data types and their use in C#. It has also been discussed about multiple control structure types and their necessity in programming. Based on the given source code for a Glazier application, it has been represented the relevance of used commands and use of this application. I have also developed additional programs for students’ average marks calculation and shaded area calculation for a circle. 
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1 // C# program to illustrate the use of const keyword
2 using System;

El

4~ class GFG {

5

6 // Constant fields

7 public const int myvar = 1

8 public const string str klmnoprt™;

9

10 // Main method

11 static public void Main()

12 {

13

14 // Display lalue of Constant fields

15 Console.WriteLine("The value of myvar: {0}", myvar);

Console.Writeline("The value of str: {8}", str);

The value of myvar: 10
The value of str: ijklmnoprt
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1 // C# program to demonstrate the
2 // Implicit Type Conversion
3 using System;

4 - namespace Casting{
5

6

7

8

class GFG {
// Main Method

9 public static void Main(String []args)
10 {
11 int i = 57;
12
13 // automatic type conversion
14 long 1 = i
i3
16 // automatic type conversion
17 float f = 1;
18
19 // Display Result
20 Console.WriteLine("Int value " +i);
21 Console.WritelLine("Long value " +1);
22 Console.WritelLine("Float value " +f);
23 3}
24 }
25 }
26

Int value 57
Long value 57
Float value 57

...Program finished with exit code 0
Press ENTER to exit console.[]
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1 // C# program to demonstrate the
2 // Explicit Type Conversion
3 using System;

4 - namespace Casting{
5

6

7

8

class GFG {
// Main Method

9 public static void Main(String []args)
10 {
il double d = 765.12;
12
13 // Explicit Type Casting
14 int i = (int)d;
i3
16 // Display Result
17 Console.WritelLine("Value of i is " +i);
18 3}
19 }
20 }
21

value of i is 765

...Program finished with exit code 0
Press ENTER to exit console.[]
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Fie [z System;
2 nanespace Glazier App

3-{

4 class Program

5- {

6 static void Main(string[] args)

7- {

8  double width, height, woodlength, glassArea;
9 const double MAX_WIDTH = 5.0;

10 const double MIN WIDTH = 0.5;

11  const double MAX HEIGHT = 3.0;
12 const double MIN_HEIGHT = 0.75;
13 string widthString, heightString;
14

15 do

16 {

17  Console.Write("Give the width of the window between " + MIN WIDTH + " and " + MAX_WIDTH + "
18  widthString - Console.ReadLine();

19 width - doublc.Parse(widthString);

20} while (width < MIN WIDTH || width > MAX _WIDTH);

input
Give the width of the window between 0.5 and 5 : 3

Give the height of the window between 0.75 and 3
The leng of the wood is 32.5 feet

The area of the glass is 12 Square metres
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// C# program to find the List of students having maximum average score
using System;
using System.Collections.Generic;

// Function to find the List of students having maximum average score
static void getStudentsList(string [] file)

1
2
3
4
5 class GFG {
6
7
8
9

{
10 // Variables to store average score of a student and maximum average score
11 int avgScore;
12 int maxAvgScore - Int32.MinValue;
13
14 // List to store names of students having maximum average score
15 List<string> names = new List<string>();
16
17 // Traversing the file data
18 for (int i = 0; i < file.Length; i += 4) {
19
20 // finding average score of a student
21 avgScore - (Int32.Parse(file[i + 1]) +
22 Int32.Parse(file[i + 2]) +
23 Int32.Parse(file[i + 3])) / 3;

John - Information Engineering 56

.Program finished with exit code 0
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using System;
public class ExerciseS

public static void Main()

{
double r,per_cir;
double PT = 3.14;
Console.WriteLine("Input the radius of the circle :
10 r = Convert.ToDouble(Console.ReadLine());
11 per_cir = 2 * PI * r;
12 Console.WriteLine("Perineter of Circle : {0}", per_cir);

Console.Read();

Input the radius of the circle :
15
Perimeter of Circle : 94.2
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che = Convert.ToInt32(Console.ReadLine());

30 Console.Write("Input the marks of Computer Application :
31 ca = Convert.ToInt32(Console.ReadLine());

32

EE] total - phy:cheica;

34 per - total/3.0;

35 if (per>=60)

£ div="First";

EY else
38 if (per<60siper

39 'Second

40

a1 if (per<4322per>=36)

42 div="Pass";

43 else

a4 div="Fail";

a5

6 Console.Write("\nRoll No : {@}\nName of Student : {1}\n",rl,nm);

Console.Write("Marks in Physics : {0}\nMarks in Chemistry : {1}\nMarks in Computer Application : {2}\n"
Console.Write("Total Marks = {0}\nPercentage = {1}\nDivision = {2}\n",total,per,div);

Percentage = 31.3333333333333

Division = Fail ‘
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