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In this paper we are going to discuss Compiled and Interpreted programming languages. The main differences between the two languages will be outlined and some of the advantages and disadvantages of both languages will be looked at.  Use of the goto statement will be analysed for potential risks and how using different flow statements such as If, While, and For loops could be used in its stead.  Pseudorandom numbers will be discussed, as will how computers generate random numbers.    
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Compiled language is source code, text, that can be read by humans, which is changed into byte code, instructions that a computer can read.  This is then interpreted and saved into a second file with the use of a compiler.  [1] The second file is then run. This new executable file can be run repeatedly without having to be re-compiled. [2] It may take more than one read before it is useable as a machine code, and it may be necessary to use dynamic load libraries (unique to the operating system being used). If, however, there are any syntax errors in the text program, the compiler will report this and will not build the executable file. Some examples of compiled languages are C, C++, C # and Cobol.

[bookmark: _Toc505104400]Interpreted Language

Interpreted language is a program language which can be executed without the use of a compiler. It uses a program called an interpreter. This reads the program as it is being input in the computer. It creates the source code as it goes along, showing errors as soon as they are encountered. [3][2] Some examples of interpreted languages are JavaScript, Python and VBScript.
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Advantages of Compiled Language:
· Execution of the program is faster.
· Optimizes code in reusable libraries. (Compile-time optimization)
· Errors are detected at compilation
· Obfuscation of code while being compiled. (For use with intellectual property with commercial advantage)

Disadvantages of Compiled Language:
· Can only be run on one operating system. (One operating environment)
· More difficult to find errors in the code.
· Needs to compile the code before it can be run. 
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Advantages of Interpreted Language:
· Platform Independent.
· Easier to learn.
· Can perform complex tasks in fewer steps.
· Edit of code is faster.
· Error detection is easier.

Disadvantages of Interpreted Language:
· Execution of the program is slower.
· Obfuscation of the source code is more difficult. (For use with intellectual property with commercial advantage)
· [bookmark: _GoBack]Does not have static type-checking. [4] 
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The use of a goto statement is to make an unconditional jump from the one part of a program to another. This can make the program harder to read and adapt as the control flow can be difficult to follow.  It should be noted a possible good reason to use the goto statement would be to have a clean break from an inner nested loop. This would be achieved by jumping to a label after the end of the outer loop block, thus exiting both loops. No further iterations would then be executed.
The goto statement can be replaced by using break and continue statements. [5] Another way to substitute the goto statement would be by using control flow statements such as If.  This statement is only executed if the condition being evaluated is a match. (true) If the condition does not match then the statement is ignored.
The use of a while statement can also be used in the place of a goto statement. This can be achieved while the answer (expression) is true, the statement keeps repeating. When the expression stops being true, the program continues, and the loop ends.[6] A similar outcome can be achieved using the For loop. For this to happen we would need to have a specific number of times the loop would be executed.[7]
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As computers are logic based, it is difficult for them to generate a truly random number. The computer can give off an impression of random numbers using complex equations.[8] As Chris Hoffman explains “To generate a real random number, a piece of software needs some kind of unpredictable physical input as a 'seed' – it could be anything from the pattern of typing on a keyboard, to the atomic decay of an atom.”[8]
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A pseudorandom number is a number that has been generated by a computer with the use of code. The code is then run, and this generates a pseudorandom number. 
Pseudorandom numbers are a substitute for actual random numbers. According to Steve Ward “You can program a machine to generate what can be called “random” numbers, but the machine is always at the mercy of its programming. On a completely deterministic machine you can’t generate anything you could really call a random sequence of numbers, because the machine is following the same algorithm to generate them. Typically, that means it starts with a common ‘seed’ number and then follows a pattern.” The results may be sufficiently complex to make the pattern difficult to identify, but because it is ruled by a carefully defined and consistently repeated algorithm, the numbers it produces are not truly random. “ [8]
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Throughout this paper compiled language and how it is changed from source code that can be read by humans into byte code that is read by computers was discussed. Interpreted language was researched. this a is computer code that can be executed without the use of a compiler. Advantages and disadvantages of both interpreted and compiled languages was discussed. The “goto” statement was explored, and why it is considered harmful to use, because of the difficulty in reading the flow of the program. Researched the If, While, and For loop and how they could be utilised in a safer manner in place of the goto statement. We surmised how to create a genuine random number, and how the use of unpredictable physical input would be needed, and a discussion on how pseudorandom numbers start with the same seed and follow the same pattern, so are not actually random.
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· Does not have static type-checking.  [4]
First, dynamically-typed languages perform type checking at runtime, while statically typed languages perform type checking at compile time. This means that scripts written in dynamically-typed languages (like Groovy) can compile even if they contain errors that will prevent the script from running properly (if at all). If a script written in a statically-typed language (such as Java) contains errors, it will fail to compile until the errors have been fixed. 
· Second, statically-typed languages require you to declare the data types of your variables before you use them, while dynamically-typed languages do not.



Computational Thinking Assignment Code.

// program to call 7 random numbers labelled Ball 1 - 6, and one labelled Bonus ball. 
// example. Starting lottery selection. Ball 1: 17 Ball 2: 31 Ball 3: 5 Ball 4: 44 Ball 5: 28 Ball 6: 33 Bonus ball: 22 Lottery selection complete.

#include <stdio.h>  //input/output functions
#include <stdlib.h> 
#include <time.h>   

void main() //* main function
{
	printf("Starting lottery selection\n\n"); //prints out statement to screen.

	int randnum; int low = 1; int high = 49; int i; int Ball; 
	

	srand(time(NULL));  //use this once before generating a random number.
						
	

for (Ball = 1; Ball <= 6; Ball++)
    
	{
		randnum = rand();
		randnum = randnum % (high - low + 1) + low; //generates a pseudorandom number
		printf("Ball %d: \t%d\n", Ball, randnum);   //calls ball from 1-6 inclusive, calls random number from 1 - 49 inclusive and prints to screen.
		
		
	}

{
	randnum = rand();
	randnum = randnum % (high - low + 1) + low;      //generates a pseudorandom number
	printf("Bonus ball: \t%d\n\n\n", randnum); // prints statement, calls random number from 1 - 49 inclusive and prints to screen.
}

	printf("Lottery selection complete.\n\n"); //prints out statement to screen.


	system("pause"); //error using Visual studio 2017. This pauses the screen. 


} // End of Procedure
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Screenshot 1 of program after it was run.
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Screenshot 2 of program after it was run.
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Screenshot 3 of program after it was run.

Dr Tim Bashford	     	 M4X00997 Computational Thinking
image3.png
Saursaon B X

randnum = rand()
randnum = randnum % (h:
printf(

W+ 1) + low;
+ randnum)

generates a pseudorandom
prints statement, calls random





image1.png
B o cory serection complete.

Uni\Re

ress any ke to continve . . .

faldenProjectT\Debug,

P tnctiin





image2.png
Saurcacon B X

ottery selection

randnum
randnum
printfi

rand();
randnum

faldenProjectT\Debug,

Wt 1)+
+ randnum

generates a pseud:

prints statement,

11s





