Software Development


[image: ]









SOFTWARE DEVELOPMENT
SECTION 1












By student:
Mari I. Uchkunova
Student Number:
1917112
Course Title:
Software Development

Bsc Cloud Computing

Module Leader:
Paul Jenkins
Table of Contents
1.0 INTRODUCTION	3
2.0 PART A (UNDERSTANDING)	3
2.1 THE DIFFERENCE BETWEEN SETTING A VARIABLE TO A CONSTANT NUMBER AND USING THE KEYWORD CONST TO DEFINE A CONSTANT IN C#.	3
2.2 IMPORTANCE OF DATA TYPES	5
2.3 DIFFERENT TYPES OF CONTROL STRUCTURES IN PROGRAMMING	6
3.0 PART B (INTERPRETATION)	8
3.1 CODE EXECUTION AND STEP BY STEP INSTRUCTIONS FOR USING THIS APPLICATION	8
3.2 HOW THE CODE FOR THIS APPLICATION HAS BEEN IMPLEMENTED	9
4.0 PART C (IMPLEMENTATION)	10
4.1 EXERCISE 1	10
4.2 EXERCISE 2	12
4.3 EXERCISE 3	14
CONCLUSION	19
REFERENCES	20





[bookmark: _Toc48730389]1.0 INTRODUCTION
Successful development of programmes requires a prior knowledge of various concepts applied required in program execution. Such include knowledge to various variables and datatypes together with how to interconvert them as well as control structures for directing the execution of the programme. This report will explain the difference that exists between the use of const and readonly when converting variables to constants. It will also look at different data types together with their importance in programming. The project will further explain different control structures in C# programming with special emphasis on looping. Based on this understanding, the report will interpret C# code and develop and implement programmes to solve various problems. 
[bookmark: _Toc48730390]2.0 PART A (UNDERSTANDING)
[bookmark: _Toc48730391]2.1 THE DIFFERENCE BETWEEN SETTING A VARIABLE TO A CONSTANT NUMBER AND USING THE KEYWORD CONST TO DEFINE A CONSTANT IN C#. 
In C# it is possible to simultaneously declare and initialize variables through use of the variable type constant. A constant variable refers to that variable which cannot change its value once it has been specified. This can be done either through use of keyword const or readonly modifiers (Buono, 2019). In the former, the keyword const notifies the compiler that that the variable is of unchanging nature and allows it to optimise strange space for that value by adding keyword const before the variable as shown below.
using System;
namespace consoleApplication {
class Class {
	static void Main {} {
		const double number x = 3.14159//PI
		
		Console.WriteLine ("This is a constant type double " + number x);
		}
	}
}

In the latter, the constant is assigned at one point in the programme to act as a constant throughout the code as shown below 
namespace Chapter1 {
	class Class {
		public readonly double variable x = 3.14159;

		Console.WriteLine ("This is a constant type double" +number x);
}
}

 Both modifiers can be used to change a variable to a constant. However, the keyword const indicates that a value cannot be changed once it is created. In addition, the declaration of the variable must include an initialisation statement in order to give the constant value. On the contrary, readonly makes the variable similar to a constant except that its value can be set in either declaration or in a class constructor (Stephens, 2014). For example;
class Car
{
	public readonly float KilometresPerLitre = 40;
	public Car ()
	{
		KilometresPerLitre = 20;
		}

		public Car (float kilometresPerLitre)
		{
			KilometresPerLitre = kilometresPerLitre;
		}
	} 

The class starts by initially declaring KilometresPerLitre setting it to a value of 40. Next, a parameterless constructir sets KilometresPerLitre and hence, when the programme uses this constructor to create a new car instance, its KilometresPerLitre value is 20. This cannot be the same case with use of const keyword which will mean that that KilometresPerLitre value will remain at 40 throughout the programme. 

[bookmark: _Toc48730392]2.2 IMPORTANCE OF DATA TYPES 
Data types
Data types can be classified as integral or numeric, character and date data types. Integral data types represent whole numbers and these include bytes, short, integer and long with storages sizes of 8, 16, 32 and 64 bits respectively. The non-integral data types include single, double and decimal with storage sizes of 32, 64 and 128 bits respectively. There are also character data types that holds characters used in human languages and these include char and string which holds 16 bits of Unicode character values and two billion characters respectively (Clark, 2013). 
The Boolean data type holds 16 bit values that interprets to either true or false, yes or no and on or off. Date data type holds dates as 64 bit integers according to the Gregorian calendar. There are also object data types which are 32-bot address that points out the location of the object in the memory (Clark, 2013).  
Data type conversion 
During the execution of the programme, there are times when values must be converted from one form of data type to another through a process called casting or conversion. Conversion can be categorised as implicit conversion of explicit conversion. 
Implicit 
Implicit conversion is where the compiler in C# performs conversion of the data type automatically. Implicit conversion takes place during such situations as invoking of the function, cast expression and assignments among others. It can be further categorised as implicit numerical conversion, enumeration conversion and reference conversion. For example;
1. long m;  
2. int n = 100;  
3. m = n; //implicit numerical conversion
In implicit conversions there will be no special syntax needed since the conversions will always be successful and no data will be lost. For instance;
Int i = 2577943328904;
Long l = i;

Explicit 
Explicit conversion on the other hand is used to perform casting through specification of the type of data you being casted in parenthesis before the value to be converted as shown below. 
double x = 3.37373737;
int y = (int)x;
Explicit conversion may result in the loss of data, for instance in the above example, the output will only display 3 leaving the rest of decimals. 
[bookmark: _Toc48730393]2.3 DIFFERENT TYPES OF CONTROL STRUCTURES IN PROGRAMMING 
A control structure is a block of program that analyses variables and selects which direction to go based on the given parameters or preconditions. There are three types of flow of control which include sequential flow, selection or conditional flow and iteration or repetitive flow. 
Sequential flow is a flow where once an execution begins in the Main ( ) method, it continues linearly from one statement to the next following the series of instructions given until the program ends. Selection flow is used for decision making by allowing the program statements to deviate from the sequence path and perform different statements depending on the value of expression (Doyle, 2015). 
Iteration or looping is enables execution of instructions that can be repeated for a given number of times depending on the instructions given. There are different types of iterations or loops which require repeated execution. 
WHILE Loop 
In this loop, the Boolean expression is calculated and if found to be true, the sequence is executed and the input condition is checked again and if found true, it is executed. This is repeated again and again until the point where the precondition returns false value and then the loop stops. The program then proceeds to the next line (Nakov and Kolev, 2013).
 
DO-WHILE Loop 
This loop is similar to while loop, however, it checks the condition after each execution of its body loop hence its condition is at the end of the loop. That is, the loop is executed first then the condition checked and if found to be true it is repeated infinitely, otherwise it ends. It is used when the sequence needs to be executed repeatedly and at least once in the start of the loop (Nakov and Kolev, 2013)

FOR loop 
This loop contains an initializing block, a condition, a body and updating command. The initialisation block is executed only once before the loop and it is also used in declaring counter-variable and setting initial value. The condition is evaluated once prior to each iteration and if the result is true, the loop is executed and if it is false it is skipped and the loop ends. Update of the loop contains the code that updates the loop variables which is executed at each iteration after the loop has been executed in order to update the counter variable. The body of the loop contains the source code block. 
int n = int.Parse(Console.ReadLine()); 
int sum = 0; 
for (int i = 1; i <= n; i += 2) 
{ 
if (i % 7 == 0) 
{ 
continue; 
} 
sum += i; 
} 
Console.WriteLine("sum = " + sum); 

Nested Loops 
Nested loops are constructs that consist of several loops that are located into each other. In these loops, the innermost loop is executed more times while the outermost one is executed less times. For example;
for (initialization, verification, update) 
{ 
for (initialization, verification, update) 
{ 
executable code 
} 
… 
} 
[bookmark: _Toc48730394]3.0 PART B (INTERPRETATION)
[bookmark: _Toc48730395]3.1 CODE EXECUTION AND STEP BY STEP INSTRUCTIONS FOR USING THIS APPLICATION 

The program prompts the user to enter width of the window between 0.5 and 5. Once the user enters values and presses enter key, the program checks if the values are within specified range. If the width is not between the 0.5 and 5 it prompts the user to enter width again until the user enters a value within the range. The same applies when user enters height values out of range. (do while loop executes until the condition evaluates to false). 
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[bookmark: _Toc48730396]3.2 HOW THE CODE FOR THIS APPLICATION HAS BEEN IMPLEMENTED
using System 
This indicates that classes from the namespace, System can be used. When using System is added, it means that the Console class name can be used without explicitly identifying that it is within the System namespace (Doyle, 2015). 
namespace 
this is used in organizing the code and holds all classes and other namespaces. It provides a scope or enclosing context for all the names that are defined within the group.
The curly braces {} 
This market the points of beginning and ending of the code block. Each opening curly brace is matched by a closing curly brace at the end of the class. 
class 
Since C# is an OOP language, everything is designed around a class which is the building block of the program. Class contains data and methods which ensures that the programme functions. A class is used in defining of controls like buttons, labels and objects. The word class is a keyword and hence it must be enclosed in curly braces 
Static void Main method. 
This is the entry point for all applications where the program begins its execution. This Main () can be place anywhere in the class definition and when the word Void is added, it means that the method will not return anything upon its execution while Static means that the method can be called without being instantiated. 

Variable declaration and initialization 
Variables are declared and some are assigned some values. The ones already assigned values have been declared using const keyword meaning the variable constants cannot be altered during program execution.
Do while loop. 
This loop executes the code first then evaluates the conditions given. If the conditions evaluate to true the loop executes again until the conditions evaluate to false, the loop terminates and program proceed with execution. Code in this loop is executed sequentially.
Calculation. This are lines of the code which contains some calculations. Example;
woodLength = 2 * (width + height) * 3.25; Is a mathematical calculation containing multiplication and addition 
Console.WriteLine(). This is the function which outputs/displays/writes the results in the console and adds line break at the end.

[bookmark: _Toc48730397]4.0 PART C (IMPLEMENTATION)
[bookmark: _Toc48730398]4.1 EXERCISE 1 
4.1.1 Source Code 
[image: ]

4.1.2 Output 
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[bookmark: _Toc48730399]4.2 EXERCISE 2 
4.2.1 Code 
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4.2.2 Output 
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[bookmark: _Toc48730400]4.3 EXERCISE 3
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4.3.1 Source Code 
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4.3.2 Output 
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[bookmark: _Toc48730401]CONCLUSION
The knowledge of basic programming concepts such as data types, variables and control structures play an important role in one’s abilities to build a functional application. With such skills one is also able to make know how to convert variables to constants and one type of data to another one as well as directing the programme to take specific directions based on the various control structures. This not only ensures ability to develop a programme that is fully functional but also ensures that one is in a position to analyse the functionality of other codes. 
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1 using System;
2
3 |=namespace Marks
4 {
Oreferences
5 = class Program
6 {
0 references
7 @ static void Main(string[] args)
8 {
9
10 string name;
11 int total,average;
12 //Declaring variables to store module names
13 const string modulel = "Software Development : ";
14 I const string module2 etwork Principles
15 const string module3 omputer Architecture
16 const string module4 = "Information Engineering : ";
17 const string module5 = “Internet Protocols : ";
18
19 //Declaring variables to hold marks for the modules
2 | int md1, md2, md3, md4, md5;
21
2
23 Console.Write("\n\n");
2 Console.Write("Calculate marks for a student on a course:\n");
25 Console.Write( S5H
2 Console.Write("\n\n");
27
28 //GETING MODULE MARKS FROM USER
29 Console.Write("Enter the Name of the Student :
30 name = Console.ReadLine();
31
32 Console.Write("Enter marks for {0}",modulel);
EER | mdl = Convert.ToInt32(Console.ReadLine());
34
35 Console.Write("Enter marks for {0} ",module2);
36 | md2 = Convert.ToInt32(Console.ReadLine());
37
38 Console.Write("Enter  marks for {0} ",module3);
ECH | md3 = Convert.ToInt32(Console.ReadLine());
40
a1 Console.Write("Enter marks for {0}",moduled);
2 | md4 = Convert.ToInt32(Console.ReadLine());
43
2 Console.Write("Enter marks for {0}",module5);
L | mdS = Convert.ToInt32(Console.ReadLine());
46
47 //COMPUTING TOTAL MARKS FOR THE COURSE
FER | total = mdl + md2 + md3 + md4 + md5;
49
50 //COMPUTE AVERANGE FOR THE COURSE
51 average = total / 5;
52
53 //OUTPUT MARKS FOR EACH MODULE TOTAL MARKS AND AVERAGE MARKS
54 Console.Write("\nName of Student : {0}\n",name);
55 Console.Write("Marks in "+modulel+": {0}\nMarks in "+module2+": {1}\nMarks in "+module3+ " : {2}\nMarks in "
56 + moduled + ": {3}\nMarks in " + moduleS
57 1 + " {84}\n",md1, md2,md3,md4,mdS);
58 Console.Write("Total Marks = {0}\naverage marks = {1}\n", total,average);
59 Console.Write("Press any key to exit ... ");
60 Console.ReadKey();
61 }
62 }
63 }
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| using System;

Snamespace ShadedArea

=]

{

Oreferences

class Program

{

0 references
static void Main(string[] args)

{

const double PIE = 3.142857142857143;
string R1, R2;
double r1, r2, Al, A2, area;

//Prompt the user to enter radius of bigger circle (first circle)
Console.Write("\nEnter the radius of a bigger circle : ");
1 = Console.ReadLine();

//Check if the user entered anything and if nothing entered prompt user again
while (string.IsNullOrEmpty(R1))

{

Console.Write("Radius can't be empty! Enter radius of bigger circle :
1 = Console.ReadLine();

//Convert the user inputs to double
r1 = double.Parse(R1);

3 class System.String
Representstect o5 a series of Unicode characters.

//Prompt the user to enter radius of smaller circle (second circle)
Console.Write("Enter the radius of a smaller circle : ");
2 = Console.ReadLine();

//Check if the user entered anything and if nothing entered prompt user again
while (string.IsNullOrEmpty(R2))

{

Console.WriteLine("Radius can't be empty! Enter radius of smaller circle :
2 = Console.ReadLine();

//Convert the user inputs to double
r2 = double.Parse(R2);

//bo calculation
Al = PIE * rl * r1;
A2 = PIE * r2 * r2;
area = AL - A2;

//Output the results

Console.WriteLine(" ");
CONSOLe . Wi tel i (¥ s s s e s s s XK T4 XXX KH R R R R R R RS EHERT) S

Console.WriteLinel
Console.WriteLinel

"\nArea for the bigger circle is + Al + " Square units.");
"\nArea for the smaller circle is : " + A2 + " Square units.");
Console.WriteLine("Shaded area is: " + area + " Square units.");

COnSOLe . Wi tel fne (¥ *s s soce s x5 X KX R XX H KH HHERHE R RHRAHE AT ) S

)5

Console.WriteLine("Press any key to exit .
Console.ReadKey();
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Jusing Syster
using System.Collections.Generic;

Einamespace Students

{

areferences
o class Pupils
{

public string name { get; set; }

8references

public int courseworkMark { get; set; }
public int examinationMark { get; set; }
i %O

public int score { get; set; }

Lreference
C) public Pupils(string Name, int courseMarks, int ExaminationMark, int tscores)
{

name = Name;

courseworkMark = courseMarks;

examinationMark = ExaminationMark;

score = tscores;

}

1 reference
= public static Dictionary<int, Pupils> Studentsnames()
{
var names = new Dictionary<int, Pupils>();
//var thename = new names("student 1", 60, 70);
//names .Add(1, thename);
int students, crsMarks, examMarks, studentsno = 1, scores, total;
string name;
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//Prompt for number of pupils
Console.Write("\n Input number of pupils: ");
students = Convert.ToInt32(Console.ReadLine());

while (studentsno <= students)

{
//prompt student name,course marks and examinationation marks
Console.Write("\n Enter name for pupil {0}: ", studentsno);
name = Console.ReadLine();
Console.Write("\n Enter coursework marks for {@}: ", name);
crsMarks = Convert.ToInt32(Console.ReadLine());
Console.Write("\n Enter examination marks for {@}: ", name);
examMarks = Convert.ToInt32(Console.ReadLine());
//compute overall average mark between coursework and examination
total = crsMarks + examMarks;
scores = total / 2;
//add results to dictionary
var thename = new Pupils(name, crsMarks, examMarks, scores);
names .Add(studentsno, thename);
studentsno++;

}

return names;

Oreferences
static void Main()

{
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//Call the method to call add student name,course marks and examination marks into dictionary
var studentsNames = Studentsnames();

//get number of pupils in the dictionary
int totalstudents = studentsNames.Count;

Console.WriteLine("\n\t\t\t Total pupils : {0}", totalstudents);

Console.WriteLine(*\nName \t\t Coursework Marks \t\t Examination Marks \t\t Module marks\n");
// string value = studentsNames["1"].name;

//1oop through dictionary items to display all students
for (int j = 1; j <= totalstudents; j++)
{
var value = studentsNames[j];
//display names of @ll students and their marks
Console.WriteLine(value.name + t\t" + value.courseworkMark + " \t\t\t\t" + value.examinationMark + " \t\t\t\t" + value.score);

}
Console.WriteLine("");
//display names of those students who have failed

Console.WriteLine("\n\t\t\t Failed Students");
for (int x = 1; x <= totalstudents; x++)

{
var value = studentsNames[x];
if (value.courseworkMark < 40 || value.examinationMark < 40 || value.score < 40)
{
Console.Writeline(value.name + " \t\t" + value.courseworkMark + " \t\t\t\t" + value.examinationMark + " \t\t\t\t" + value.score);
}
}
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//A graduated pass list indicating the grade

Console.WriteLine("\n\t\t\t

Console.WriteLine("\nName \t\t Grade \t\t\t\t Class\n");
for (int y = 1; y <= totalstudents; y++)

{

}

Console.Write("Press Enter to exit

var value = studentsNames[y];
if (value.score >= 80 & value.score <= 100 & value.courseworkiMark >= 40 & value.examinationMark >= 40)
{

Console.WriteLine(value.name + " \t\t" + " A " + " \t\t\t\t" + "  1st Class

}

else if (value.score >= 70 & value.score < 80 && value.courseworkMark >= 40 & value.examinationMark >= 40)
{

Console.WrlyeLine(value.name + * \t\t" + * B " + " \t\t\t\t" + * Upper 2nd Class ");
¥

else if (value.score >= 50 && value.score < 70 & value.courseworkMark >= 40 && value.examinationMark >= 40)

{

Console.WriteLine(value.name + " \t\t" + " C " + " \t\t\t\t" + " Lower 2nd Class ");

}

else if (value.score >= 40 & value.score < 50 &% value.courseworkMark >= 40 & value.examinationMark >= 40)

{
Console.Writeline(value.name + " \t\t" + " D " + " \t\t\t\t" + " Third Class ");

}

else

{
Console.WriteLine(value.name + " \t\t" + " E " + " \t\t\t\t" + " Fail ");
}

B H

Console.ReadKey () ;
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