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[bookmark: _Toc507950883]Introduction
[bookmark: _GoBack]In this report, the differences between compiled and interpreted programming languages will be outlined. Each will be analysed based on their usability in different situations which will describe how their strengths and weaknesses makes them better for different scenarios. The “Goto” statement will be defined and an analysis on how it can be problematic within a work environment and how it can be avoided will be provided. The true nature of randomness will be defined and a breakdown of how computers work around the random problem with the use of pseudorandom numbers will be given. Finally a selection of screen grabs of the lottery machine application will be showcased.
1. [bookmark: _Toc507950884]Compiled vs Interpreted 
1.1 [bookmark: _Toc507950885]How code is executed
In order for programming code to be useful, the Central Processing Unit (CPU) of the computer needs the code to be presented in a way that it can understand in its native language, binary. Most programmers do not have the ability to code in this way, to combat this various programming languages were devised which would be eligible to programmers and could be translated into a list of instructions that could be understood by the CPU. There are two main methods of translating code into instructions for the CPU; Compiled and interpreted [1] [2].
1.2 [bookmark: _Toc507950886]Compiled Code 
There are many coding languages which use compilers such as Java, C, C++ and C#. Compliers translate the entirety of the code within the program into CPU instructions before the program is run. This allows for the program to be executed quickly by the CPU, however, this makes it difficult to debug as all the errors are reported after being compiled, which can lead to error hunting as the user is not notified of the exact position of the bug [1] [2].
1.3 [bookmark: _Toc507950887]Interpreted Code
There are also many other coding languages which use interpreters such as Javascript, PHP, Python and Ruby. Much like compilers, interpreters will translate the code within the program into CPU instructions, however, the translation is performed while the program runs. Each instruction is translated and executed one after the other in real time. This means that the program runs slower than compiled code which could be a disadvantage. The main advantage with interpretation is that the errors are also reported in real time which allows the users to bug fix more efficiently [1] [2].
1.4 [bookmark: _Toc507950888]Advantages and Disadvantages
Compiled code offers quick execution as the code is pre translated for the CPU, however it makes it difficult for the user to debug if any errors were reported during the execution [1] [2].
Interpreted code allows for smooth debugging as the errors are reported in real time which allows the user to correct the line of code once it has been identified, but it means that the program can run slower than a compiled program [1] [2].
2. [bookmark: _Toc507950889]Goto Statement
2.1 [bookmark: _Toc507950890]What is Goto
The Oxford Dictionary of Computing defines a goto statement as; 
“A program statement that causes a jump; it is thus a jump instruction in a high-level language. It causes the normal flow of control to be broken by designating an explicit successor statement, usually identified by a label” [3].
This means that when a goto statement is used then the CPU will be given an instruction to make a high priority jump from the normal flow of control to a specific location within the program when executed [4]. 
A goto statement is usually used as a last resort for a program when the flow of control does not act the way the user intended. It is a flexible tool that can be utilized, but there is usually a way to work around a problem without the use of a goto statement [5].
2.2 [bookmark: _Toc507950891]Potential Dangers and Difficulties
The main issue with the use of a goto statement is makes the code within programs less intuitive as the flow of control isn’t as visibly explicit, which can lead to problems with debugging [4]. It is usually bad practise to use a goto statement as it offers the potential to confuse users who are also working on a code project. There is an argument that any problem that can be solved by a goto can also be solved with the use of other control statements like if-else branches, repeat loops, counting loops etc [5]. 
3. [bookmark: _Toc507950892]Random Number Generation
3.1 [bookmark: _Toc507950893]What is Random
Some problems require the use of random selection from a set of equally probable values much like a game which required the user to roll a die or flip a coin. For something to be random it needs to be unpredictable, if it returns a set of values that repeats then it can not be classed as a truly random result as it can be predicted [6].
3.2 [bookmark: _Toc507950894]Pseudo randomisation
Thinking of a random number is a trivial task for a human but is a difficult task for a computer to generate a purely random number. This is because a computer’s processes are based on cycles of repeated functions known as algorithms which are very good at reproducing the same result over again [6]. A Pseudorandom number is a number that seems random from first glance but if the same conditions were used then the result would be the same [6] [7] [8].
To generate a Pseudorandom number, the computer will take an initial value (a seed) and apply a series of functions and calculations to result in a value. As the procedure is the same, to give the impression of the value being random the initial seed needs to be based on something that is random in nature. Many random number generators use seeds that are based on physical phenomena like atmospheric noise or time stamps from a specific point in time [7] [8]. 
Due to the process of generating random values via using algorithms, it is guaranteed that there will be a repeated loop in the series of values. To combat this, modern algorithms used to generate random values have been designed with such complexity, that the amount of values needed before the series repeats is so large that it can essentially be ignored [6].


4. Lottery Machine Application.
[image: ]
Figure 1: Print test to demonstrate the values in the array had been initialised correctly.
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Figure 2: Print test to demonstrate the shuffle function was working correctly.
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Figure 3: First test for final code to demonstrate no repeated numbers were drawn.
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Figure 4: Second test to demonstrate no repeated numbers were drawn.
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Figure 5: Test to demonstrate the loop would end with the user's input.

5. [bookmark: _Toc507950899]Conclusion
In conclusion, a compiled programming language translates the entire code into instructions before the processor executes the instructions whereas an interpreted language translates a line of code into instructions and does not translate the next line until the previous one has been executed. The advantages of compiler languages is the program will run faster, but the disadvantage it is more difficult to debug, whereas Interpreter languages are easier to debug as the errors are reported when the line of code is executed, but this means the program runs slower.
The “Goto” statement is a high priority command which will transfer the flow of control to a designated position, this is useful if there are no other options but it is considered bad practise as the code can be difficult to follow by peer programmers who may be working on the same project. It is a good rule of thumb that any situation where a “goto” statement has been used to solve a problem could also be solved with other control flow statements like “if”, “while” and “for” statements.
Truly random numbers are impossible to create with computers as they are limited to using specific instructions predetermined by the user. In order to generate a random number, the computer needs to receive a seed value which is random in nature. This produces pseudorandom numbers which appear random, but under the same conditions would produce the same result.
Pseudorandom numbers are still useful as was demonstrated with the lottery machine where a different set of numbers would be produced in a seemingly random configuration. These sets of random values appear random, but in actuality if the program was run enough times the cycle would repeat, however the cycle would take so long to repeat that it can essentially be ignored.
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Appendices
Source.cpp
#pragma warning(disable:4996)

#include <string>
#include <Windows.h>
#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include "Functions.h"

using namespace std;

int main(int argc, char** argv)
{
	// To generate a random number, I used the code provided to me within the programming 1 assignment brief
	time_t  theTime;
	srand((unsigned)time(&theTime));

	// To make the lottery machine, I imagined the balls as an array of values, being 49 balls in total 1-49.
	int lotteryBalls[49];
	// I made a sister array of pointers which would allow me to use functions to pass values back to the array without using return.
	int* pLotteryBalls[49];
	// I set a boolean which would be used for a loop which would include the lottery code. This will change later depending on the user's input.
	bool quit = false;

	// This loop assigns all the pointers a corresponding address within the array of lottery balls.
	for (int count = 0; count < 49; count++)
	{
		pLotteryBalls[count] = &lotteryBalls[count];
	}

	// This loop begins as the initial value of "quit" was set to false by default.
	while (quit == false)
	{
		// This function sets all the values in the lottery ball array in ascending order to give each address a unique value
		InitializeBalls(pLotteryBalls);

		// This function then shuffles the values within the array.
		ShuffleBalls(pLotteryBalls, 1000000);

		// This function then displays the values of the first addresses in the array.
		DrawLotteryBalls(lotteryBalls);

		// This function then asks the user if they wish to spin again.
		quit = SpinAgain();
	}

	system("pause");

	return 0;
}

Functions.cpp

#pragma warning(disable:4996) 
#include <string>
#include <Windows.h>
#include <stdio.h>
#include <stdlib.h>
#include <time.h> 
using namespace std; 

// This function was provided to me in the programming 1 assignment brief
int  RandomValue(int maxValue)
{    
	return rand() % (maxValue);
}  

// This function takes in an array of pointers, it then loops through each pointer giving it a value which increases each itteration, allowing for each address to have a unique number.
void InitializeBalls(int* pLotteryBalls[])
{    
	for (int count = 0; count < 49; count++)    
	{        
		*pLotteryBalls[count] = count + 1;    
	}
} 

// This function was used for testing purposes to ensure all balls had been assigned a value.
void PrintLotteryBalls(int LotteryBalls[])
{    
	for (int count = 0; count < 49; count++)    
	{        
		printf("%i\r\n", LotteryBalls[count]);    
	}
} 

// This function prints out the first 7 addresses in the array that is fed into it.
void DrawLotteryBalls(int lotteryBalls[])
{    
	printf("Starting lottery selection.\r\nBall 1 : %i\r\nBall 2 : %i\r\nBall 3 : %i\r\nBall 4 : %i\r\nBall 5 : %i\r\nBall 6 : %i\r\nBonus ball : %i\r\nLottery selection complete.\r\n", lotteryBalls[0], lotteryBalls[1], lotteryBalls[2], lotteryBalls[3], lotteryBalls[4], lotteryBalls[5], lotteryBalls[6]);
} 

// This function swaps the values in two randomly selected balls. it repeats this process for the value that is input into the function
void ShuffleBalls(int* lotteryBalls[], int shuffleTimes)
{    
	// These variables are required to select two random balls, while one is used as a temporary storage to hold one value while the original is replaced.
	int temp, ball1, ball2;     
	for (int count = 0; count < shuffleTimes; count++)
	{
		// The values for these are randomly generated each time the loop starts a new itteration.
		ball1 = RandomValue(49);
		ball2 = RandomValue(49);
		// The value for the first ball is temporarily saved
		temp = *lotteryBalls[ball1];
		// The value for ball 2 is placed into ball 1's address, overwriting the original.
		*lotteryBalls[ball1] = *lotteryBalls[ball2];
		// The previously saved value for ball one is then placed into ball 2's address, completing the swap.
		*lotteryBalls[ball2] = temp;
	}


}

// This function asks the user if they wish to spin the lottery balls again.
bool SpinAgain()
{
	string answer;
	char text[10];
	printf("\r\nSpin again?\r\n");
	scanf("%99s", text);
	answer = text;

	// This if statement takes the input from the user, and depending on the value, will return a boolean value. The || (or gate) has been used to account for every configuration of the work "no"
	if (answer == "NO" || answer == "No" || answer == "nO" || answer == "no" || answer == "N" || answer == "n")
	{
		// if the answer is no, then true will be returned, making the loop condition false, which then exits the loop.
		return true;
	}
	else
	{
		// if the answer is anything but no, then the loop will continue as the value returned will still be false, making the loop condition true. 
		// A console clear was added to clear the previous spin from view, keeping the application free from clutter.
		system("cls");
		return false;
	}
}



Functions.h
#pragma once
#pragma warning(disable:4996)


#include <string>
#include <Windows.h>
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

using namespace std;

extern int  RandomValue(int maxValue);
extern void InitializeBalls(int* pLotteryBalls[]);
extern void PrintLotteryBalls(int LotteryBalls[]);
extern void DrawLotteryBalls(int lotteryBalls[]);
extern void ShuffleBalls(int* lotteryBalls[], int shuffleTimes);
extern bool SpinAgain();
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