COMP 348: Principles of Programming Languages
Assignment : Must be done in pairs.
Please use this documents to provide answers for the following questions:
For the research questions below, make sure to provide the references to the resources from which you got your answers

Student 1 name:    

Student 2 name:         

Question 1:
Is aspect oriented programming supported in C#? If yes, please explain in details how.
Although C# does not directly support aspect oriented programming, it IS supported through frameworks and libraries such as PostSharp and Castle Project. PostSharp is designed to automate the creation of code patterns, including post-compilation aspect oriented programming patterns. Castle Project allows executing code during interception of calls.
Still, it is possible for the user to implement certain AOP concepts using only C# by itself. The way to implement AOP in C# is to  combine the use of various interfaces, special classes and namespaces. The first step is to ensure that all main classes inherit the ContextBoundObject. The data that is there to give information about other data is placed in this main class which inherits ContextBoundObject as well as the methods which use the aspect paradigm. 


Question 2:
Give three solid examples where aspect oriented programming is useful. Be as detailed as you can be.
- Logging
You can intercept methods to print logs without having to insert an actual logging statement inside the method. This allows the method to perform its function without the need to carry out logging as well.

- Authentication
AOP allows authentication at several points of an application without the need to interject actual authentication code within the methods, allowing for a cleaner code which would also decrease the chances of a program having bugs.

- Exception Handling
Handling of errors, validations and exceptions without the need to insert code into the actual methods. Instead of having many repeated exception handling codes, AOP can throw the exceptions that could deal with many methods which is better than implementing the same exception for  each method made.  

Question 3:
What does self mean in Ruby? Explain and give code examples.
Self allows code inside a class to refer to the current object in which the code is executed. This works due to the way methods are invoked in Ruby. Supposedly, a message is sent to the object, telling it to execute the method. Self refers to the receiver, and therefore self refers to what“called” the method.

class Dog
def bark
self
end
end

In this code snippet, self refers to an instance of Dog. However, self does not only work in terms of instances.

class Dog
def self.bark
self
end
end

In this case, self does not point to an instance. It points to the Dog class. For example, you can now invoke a method from a class like so:

Dog.bark();

Question 4:
List three impressive applications that are implemented in Prolog or at least have a significant portion that is implemented in Prolog. Make sure to mention why Prolog was used instead of any other language.
The Watson AI developed by IBM was partially implemented in Prolog. Prolog was used to pattern match over natural language parse trees, and was chosen for its “simplicity and expressiveness”.
http://www.cs.nmsu.edu/ALP/2011/03/natural-language-processing-with-prolog-in-the-ibm-watson-system/

[bookmark: _GoBack]Bahnof, a large network operator, uses Prolog to implement rule based systems and other business logic. They used Prolog, due to the need for logic in their applications.
https://www.quora.com/What-is-Prolog-used-for-today

PigE/Auspig is an “expert system for raising pigs”, which suggests recommended changes in the handling of pigs. Although it isn’t specified in the article, Prolog was likely used due to the need to use logic in order to determine the recommended actions.
http://www.drdobbs.com/parallel/the-practical-application-of-prolog/184405220





Question 6:
Can Prolog be used to develop a graphical user interface (GUI) application? Justify your answer.
Not directly. Prolog by itself is not capable nor meant to be used for generating graphics. However, there exists libraries and toolkits that, used along with Prolog, can create GUIs. One of them is XPCE. XPCE creates these (GUI) applications by adding object layers to prolog, exploiting fast prolog development cycles and with it's high level of abstraction(event-handling is hidden). The other wayto create GUIs is Tcl/Tk, a language that can be used to create a GUI while interfacing with Prolog.




Question 7:
Can Ruby be used as an aspect oriented programming language? Justify your answer.
Although Ruby allows directly modifying the methods of an object, and therefore the user can implement their own method interceptions, it doesn’t provide a direct join point feature that operates on a systematic scale. For example, to intercept a method, you can’t use a pointcut. You need to directly manipulate the object who’s method must be intercepted. There are also a lot of limitations, compared to AspectJ. Ruby allows the implementation of a few AOP concepts but is not recommended for full blown AOP on the same level as AspectJ.
Of course, there are tool kits that implement AOP concepts in Ruby. One of these toolkits is Aquarium. The toolkit is capable of detecting where to place aspects, handling all aspects which happen at the same time and also dynamically adding or removing aspects.
https://github.com/deanwampler/Aquarium









Question 8: 
Out of the languages you know so far; namely, Java, C, Lisp, Prolog, Ruby, AspectJ, and C# (from question 1): which language do you like most and why?

M:
In terms of the enjoyment I get in actually writing in the language, I still think I prefer using C# (and Python) over the rest of those, but Ruby is starting to interest me, even though I don’t really like its syntax, like how blocks are closed with “end”, and I don’t like how class members start with @ symbols. Nevertheless, I like some of its features and will likely look into further learning it as soon as I get the chance.

M:
I would still say that I like java the most because I have been able to use it for a much longer time now compared to the other languages.AspectJ seems like an interesting programming to learn on the side but I would never like it better than Java. C# on the other hand I think would be very useful to learn, it is a language I think would end up liking over java at some point when I learn it and begin to use it, C# looks like it can accomplish much more.


Question 9:
The aspect oriented programming paradigm will eventually replace object oriented programming. Do you agree? Justify your answer.
Never. Aspect oriented programming deals with solving issues that repeat across a program in almost arbitrary locations, but is useless for dealing with what object oriented programming languages are meant for, such as implementing information based systems. They both deal with separate concerns, and are meant to be used together instead of replacing one another.
It is seen as an extension to OOP rather than a replacement. There are at times situations where the OOP approach is not the most efficient or functional approach to programming related problem, AOP is there to assist OOP in these situations.




Once you answered all questions, please upload this document with your answers to Moodle.

