[image: ]
University of Wales Trinity Saint David
School of Computing
Programming 1
Kieran John Ayres (P149775)
22/03/2018
Programming 1/ ACCA4004

										

















1 | Page

Contents
Introduction	2
What is a variable and why are they important in writing programs?	3
For-loop and why it can be referred to as a Counting Loop	4
How Arguments in Functions can be used	5
Describe the purpose of a Class in Object Oriented Programming	6
Part B (Interpretation)	8
Part C (Implementation)	18
Conclusion	19
References	20
Appendix	21




[bookmark: _Toc509594771]Introduction
This assignment will be split into three sections, the first section will be theory based where there will be different things discussed in relation to computer programming, this will discuss things such as loops in C++ or Classes will be described to give the reader an understanding of them. Section 2 will go on to give a report on a block of source code that has been provided so the user can understand how it has been implemented, what it’s purpose and some of the tools that the designer used to make the program. Section 3 will then focus on designing some programs. 
[bookmark: _Toc509594772]
What is a variable and why are they important in writing programs?

A variable is a datatype that a programmer would use to store data in, there are different types of datatypes, this type will store where the information is, the value that is in that datatype and what kind it is. The most popular datatypes are as follows:
· Integer (int)
· String (string)
· Double (double)
· Character (char)
· Boolean (bool)
Integer is used for whole numbers, so a programmer would use this if they were designing something to check a quantity of cars, as you can’t have half of a car. An example of how this would be written is (int car;) The user can do that and then use a method on the program to input how many cars there are after they are counted.
The String variable is used in programming to use for words. So if a programmer designed something where they had to input a name, they would use the string and then they would have the user input their name.
The char type is used to store letters and numeric digits, it’s also used to store special characters such as punctuation, so if a user wanted to be able to use punctuation, then the programmer would use the char to deal with this.  
Boolean is used for true and false statements. When the programmer wants to make a statement that could be true, so for example, there could be a variable called exit. At the end of the program the program would prompt you with “Would you like to exit? Yes or No?” the yes would be your true statement which would be followed by an if statement, where you would type yes if you want to exit and then if you did not you would type no, meaning it would be false resulting in the programming not closing. 
[bookmark: _GoBack]Double is the last of the main variable types, so a double would be used if the programmer was going to make a program which involved the use of prices, this is because these have possible solutions where something could be outputted as a decimal so you would have to use a decimal. 



[bookmark: _Toc509594773]For-loop and why it can be referred to as a Counting Loop
Loops are a very useful feature of programming, by utilising loops within software design, they have enabled people to make excellent and very useful programs in a shorter amount of lines than what would have normally been done. There is a need for them in programming on a regular basis for a range of reasons. The for loop is used vigorously in C++, an example of when this would be used would be if there was a program where the user needed to do a sum of elements from an array that the program makes use of. The for loop is written in the pattern as follows: 
for (i = 0; i <= 3; i++) 
The first part of this structure is referred to as the loop initialisation, then it uses the loop, in the example, the letter ‘i’ would be a variable with a set value, in the initialisation stage, the user has set the value to 0 which assumingly would be the start of an array, the array would be set at 2, as all values for an array start at 0, so where someone would count 0 as 0 and 1 as 1, an array counts 0 as 1. Where the loop has started it’s looking for a value that is less than 3. The final part of the example uses an increment operator, this increases the value by 1 each time, this operator can be used with other things other than for loops, such as if statements. 
 The increment operator is made use of in programming every day. Some programmers will refer to it as a counting loop instead as it is used to add on 1 to the value each time, so the loop will keep going up, in the example shown above the program in question would reach 3. Starting the program, it would go through one cycle and then add another value which would restart the cycle all over again, hence the name, loop. Then it would stop as the middle section of the pattern would not allow it to go any further as it needs values that are less than or equal to 3. 


[bookmark: _Toc509594774]How Arguments in Functions can be used 
Arguments are used in functions so that the function can pass any parameters it may come to. A parameter is a boundary which will make it harder for the program to be ran smoothly. In C++ the user usually uses a value, such as an integer or a float, so the numeric value of the argument will pass the function, this value is often used as a value of a variable such as an integer. This works as the variables in a function only work in that function, so the values that are passed through, will only pass through for the duration of the function running, once the function stops, the computer frees the memory that it used to run the value through. These can be known as local variables because they are only for the function. This is useful because it means you could use the same variable name twice and they would still be different to one another. This also lessens the amount of memory that you need to use to run the program. In an argument, an engineer would assign the value to a variable so it can pass through the function. Arguments


[bookmark: _Toc509594775]Describe the purpose of a Class in Object Oriented Programming

In object-oriented programming (or OOP for short) the programmer would use a group of classes to make a piece of software, classes are used to make objects, it is made up of methods and variables that would be used in an object. Classes can have classes within themselves, these would be known as subclasses. The subclass would own it’s own set of variables and methods. The reason someone may opt to use OOP and therefore use classes is to not only make the coding a lot more readable, neater and overall smaller but it breaks down the code into smaller sections and through a bunch of classes the coder can understand and show people with much more ease what they are actually coding, for example, if you made a computer based system for a bakery, two of the classes you may use are the bakery and the coder would make a separate class for bakery items. A good way to think of a class is by thinking of a room that is being built, the classes would contain all the details such as what paint to use, where the person would need plug sockets to go, where the window may go and what carpet to use, these are some of the things in the room you would have but the person is still building a room, they would all be classes and the room is your object you have to consider. The purpose of the class is to store the data inside objects.  A class is usually declared normally using the word “class” and then a keyword to associate the class. An example is as follows. 
Class classRoom 
{
Then you would build the code within these brackets to form the class. 
}
 





[bookmark: _Toc509594776]Part B (Interpretation)
In this section, there will be an analysis into the source code provided in the appendix, this will include a close look at the code and to look at how well it has been implemented and what methods and patterns the person has used. Points to talk about (functions, commenting, well-structured, variable names, libraries, variation of methods used e.g. switch, true/false statements) What does it actually do? It deals with numbers, it’s a menu based console application

STDAFX.h
The first issue is this, the program instantly picks up this as there is no source file for this, what the stdafx is, is it’s a precompiled header, this is used so the code doesn’t build from scratch every time it builds, stdafx stops it from compiling it from scratch,  

Main.h

#pragma once

const int MAXNUMBERS = 3;
const int MAXINPUTCHARS = 100;

void InitialiseNumbers(int numbers[], int size);
void DisplayHeader(void);
void DisplayMenu(void);
int ReadNumber(string prompt);
void IgnoreInput(void);
void ClearText(int x, int y, int length);
bool ProcessMenu(int option, int numbers[]);
void GetNumbers(int numbers[]);
int FindSmallest(int numbers[]);
int FindLargest(int numbers[]);
bool IsQuitting();
void WriteText(string text, int x, int y);
void SetCursorPosition(int x, int y);
string FormatText(const char *format, ...);
void ClearConsole(void);
void Pause(void);


Menu.cpp


// AssignCode_Menu.cpp : Defines the entry point for the console application.
//

#define _CRT_SECURE_NO_WARNINGS

#include "stdafx.h"
#include <conio.h>			// For pause
#include <string>
#include <stdarg.h>
#include <Windows.h>		// To change cursor position

using namespace std;

#include "Main.h"


int main()
{
	int theNumbers[MAXNUMBERS];
	int chosenOption = 0;
	bool quit = false;

	InitialiseNumbers(theNumbers, MAXNUMBERS);

	while (quit == false)
	{
		DisplayHeader();
		DisplayMenu();
		chosenOption = ReadNumber("Please choose an option: ");
		quit = ProcessMenu(chosenOption, theNumbers);
		
		ClearConsole();
	}

    return 0;
}

void InitialiseNumbers(int numbers[], int size)
{
	for (int index = 0; index < size; index++)
	{
		numbers[index] = 0;
	}
}

void DisplayHeader(void)
{
	WriteText("*******************************************************************************", 0, 0);     // Top left hand corner of screen is x = 0, y = 0
	WriteText("* This application is designed to allow you to choose numbers                 *", 0, 1);     // Next line down is x = 0, y = 1, etc
	WriteText("* and finds the biggest and the smallest value                                *", 0, 2);
	WriteText("*******************************************************************************", 0, 3);
}

void DisplayMenu()
{
	WriteText("Select an option", 20, 8);               // Display menu at at x = 20, y = 8
	WriteText("1. Enter the numbers", 20, 9);
	WriteText("2. Find the smallest", 20, 10);
	WriteText("3. Find the largest", 20, 11);
	WriteText("4. Display all numbers", 20, 12);
	WriteText("5. Quit", 20, 13);
}

int ReadNumber(string prompt)
{
	int number = -1;
	int inputCharCount;

	WriteText(prompt, 20, 14);
	inputCharCount = scanf("%i", &number);
	if (inputCharCount == 0)  // Wasn’t a number, so ignore what they typed in!!
	{
		IgnoreInput();
	}

	ClearText(20, 14, prompt.length() + inputCharCount); // Clear the text at this line

	return number;
}

void IgnoreInput(void)
{
	char ch;
	while ((ch = getchar()) != '\n' && ch != EOF);
}

void ClearText(int x, int y, int length)
{
	// Write space ' '  characters starting at x, y for 'length' times
	string spaces(length, ' ');
	WriteText(spaces, x, y);
}

bool ProcessMenu(int option, int numbers[])
{
	string message;
	bool quit = false;

	switch (option)
	{
	case 1:
		GetNumbers(numbers);
		break;
	case 2:
		WriteText(FormatText( "The smallest value is %i", FindSmallest(numbers)), 20, 15);
		Pause();
		break;
	case 3:
		WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 15);
		Pause();
		break;
	case 4:
		quit = IsQuitting();
		break;
	case 5:
		quit = IsQuitting();
		break;
	default:
		WriteText("Unknown option value entered", 20, 15);
		Pause();
		break;
	}

	return quit;
}

void GetNumbers(int numbers[])
{
	for (int index = 0; index < MAXNUMBERS; index++)
	{
		numbers[index] = ReadNumber("Enter number: ");
	}
}

int FindSmallest(int numbers[])
{
	int smallest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] < smallest)
		{
			smallest = numbers[index + 1];
		}
	}

	return smallest;
}

int FindLargest(int numbers[])
{
	int largest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] > largest)
		{
			largest = numbers[index + 1];
		}
	}

	return largest;
}

bool IsQuitting()
{
	char input[100];
	string response;

	bool quit = false;

	WriteText("Do you really wish to quit? ", 20, 13);
	scanf("%99s", input);

	response = input;

	if (response == "YES")
	{
		quit = true;
	}

	return quit;
}


void WriteText(string text, int x, int y)
{
	SetCursorPosition(x, y);
	printf(text.c_str());
}

// JUST USE THIS FUNCTION
// This function positions cursor in Console window,
// and you DON'T need to understand it!!!
void SetCursorPosition(int x, int y)
{
	static HANDLE handle = NULL;
	if (!handle)
	{
		handle = GetStdHandle(STD_OUTPUT_HANDLE);
	}
	COORD coords = { x, y };
	SetConsoleCursorPosition(handle, coords);
}


// JUST USE THIS FUNCTION
// This function does creates a string
// using a format string and values i.e.
// FormatText("Number is %i", 5) returns "Number is 5",
// and you DON'T need to understand it!!!
string FormatText(const char *c_format, ...)
{
	char ch[100];
	va_list args;
	va_start(args, c_format);
	vsnprintf(ch, 100, c_format, args);
	va_end(args);
	return string(ch);
}

// JUST USE THIS FUNCTION
// This function clears the screen,
// and you DON'T need to understand it!!!
void ClearConsole(void)
{
	system("cls");
}

void Pause(void)
{
	// Pause
	while (1) { if (_kbhit()) break; }
	_getch();   // Clear the keypress
}
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https://www.programiz.com/cpp-programming/object-class
[bookmark: _Toc509594779]
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//special code

#define _CRT_SECURE_NO_WARNINGS

#include<string>
#include<stdio.h>

using namespace std;
//Exercise 1
int main(int arg, char** argv)
{
	//Declare variables, enter value for each data type  
	int num1;
	double num2;
	string name;
	printf("Enter a whole number:\r\n");
	scanf("%i\r\n", &num1);
	printf("The variable is a double, enter a decimal:\r\n");
	scanf("%d\r\n", &num2);
	printf("The variable is a string, enter your name\r\n");
	scanf("%s\r\n", &name);
}
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