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This report is divided into three main parts; the first two parts define with reasons those features of Blue which help to learn important object oriented concepts and support understanding the operation of code. The last part defines with reasons which Smalltalk compiler feature would be beneficial to add to the BlueJ environment.

1.0 Object oriented features

There are many features in BlueJ that help to learn about Object oriented concepts and support understanding of the operation of code. The first few sections describe those features of BlueJ that help to understand important Object-oriented concepts. 
1.0.4 Classes and relationships
The project explorer area of the BlueJ describes many of the main concepts of object oriented. BlueJ use this area to explain the concepts of classes and relationships with the help of visual description or diagram. Therefore this unique representation style at code editor level help to understand the concepts of classes in object oriented and relationships more effectively than any other way.

Consider the simple example of class hierarchy in which classes are related together by the relation of inheritance. In the real world the following diagram can be use to explain this concept to the new learner of Object Oriented.
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 The same diagram in BlueJ explains the above concepts of classes and relationships.
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Figure 1a
The project explorer in BlueJ not only clears the concepts of classes but also explains in detail the relationship of classes. The above diagram shows that English, NewLanguage and Persian are the type of languages. This relation in object oriented called the Inheritance. There are some other types of relationships that BlueJ easily explains. The explainations of those relationships by the diagram help the learners to practically understand the concepts of relationships while they are doing programming. The BlueJ not only visually show the basic inheritance relationship but also explain two other relations in the form of visual representation. One is the type of inheritance called realization and the other is association. 
Above diagram of BlueJ clears following concepts of object oriented defined by Alan Kay (Kay 1993).

· Classes are important to group together the similar behaviour.

· Classes can be organised into a singly rooted tree structure, called the inheritance hierarchy to make features available to related classes.
The use of project explorer area to describe classes and their relationships in the form of diagram is one of the outstanding features to practically explain the object oriented concepts of classes and relationships.
1.0.5 Object
Object is one of the important concepts in object oriented. Most of the books on object oriented programming starts with the chapter on objects. These books take the example of object from the real world and explain the concepts. The two main concepts that are related to the object are the messages or operations and the data. BlueJ successfully clear these concepts by allowing the learners to create an object with a single mouse click and perform operation on objects. But where these objects can be made? One of the main concepts of object oriented is that every object is an instance of a class, so the classes are use to create an object in BlueJ to demonstrate this concept. The following diagram of BlueJ explorer area shows the objects and its details.
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Figure 1b
This feature of BlueJ practically explains the concepts of class instance i.e. objects, object data and methods. If you refer to the code (see Appendix) then following concepts are also clearly explained by the BlueJ in this diagram. 

Presence of all inherited methods from super class defines the concept of inheritance. The diagram also shows that some methods are redefined in an object, this is a concept of method overriding that BlueJ explains here. One more point can be note that above diagrams shows only the object of English and Persian class. There is no object of Language class and If anyone wants to create the instance of Language class then BlueJ will not allow. Once again here BlueJ explains the concepts of abstract classes. In object oriented the instance of abstract classes can’t be created and it is one of the important concepts of object oriented.
This visual representation in BlueJ help to learn some of the important concepts of object oriented and gives the chance to practically learn and understand those concepts.
1.0.6 Object inspector
Object Inspector of BlueJ is one of the features that help to learn the concept of object and data in objects.

Consider the code of our NewLanguage class.
public class NewLanguage extends Language

{

 public String WhatIsThisLang()

  {

    return lang;       //return language type

   }

}
Now create the instance of it and inspect that instance, the following window of the object inspector shows the detail.
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Figure 1c
The object inspector explains the concept of data in objects by displaying the details of data. The object inspector clears the concept that every object can have data.

The object inspector also explains the concept of inheritance, as there is no data defined in our NewLanguage class and it extends or inherits the Language class this gives the idea that data (protected String lang=”AnyLanguage”) is available due to the inheritance. 

The use of object inspector is perfect to practically learn about the important concepts of object oriented. 
Following are the summaries of object oriented concepts defined by Alan Kay (Kay 1993) that can be learn from above description of objects.
· Everything is an Object.
· Every Object is an instance of class.

· Every object has data associated with it.

· Objects communicate by sending and receiving messages.
· Behaviour or data associated with instances of a class is automatically available to any class associated with a descendent in a tree structure.

· The abstract classes cannot be instantiated

2.0 Operation of code

The next few sections describe how BlueJ helps the programmer to quickly understand the operation of code.

2.0.4 Project explorer
BlueJ project explorer area not only help the students or learners to understand the concepts of object oriented but it also help the students or programmers to quickly understand the operation of code. Consider for example the UML class diagram. The class diagram of UML quickly gives the idea of the overall operation of program or software. BlueJ pick the same idea of UML to display the overall picture of a program in a project explorer area. This overall picture quickly gives the idea of the number of classes in a program, types of classes i.e. normal classes, abstract classes and interfaces, the inheritance hierarchy if exists in a program and a class association. If anybody knows these concepts and then the overall picture of a program can be easily visualise in mind. This idea of presenting information is one of the best methods to clearly define and learn about the program efficiently.
2.0.5 Object creation
Object creation is one of the important concepts for a new learner of object oriented. As every object is an instance of a class then this code usually teach to student or learner to create object. 

classname instancename =  new classname();

Now consider the example of object creation in our language hierarchy in BlueJ. When a learner or student wants to create the English Object it right click on English class and executes the new English(). The following diagram shows this in BlueJ.
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Figure 2a
This display of object creation at programming level to the new learner gives the solid foundation of object creation and its code execution. 

2.0.6 Constructor
The concept of constructor is difficult to learn. It is difficult to explain to the learner what the constructor is, when it executes and what is meant by the default constructor. It is always told to the learner that when you execute the statement new classname that means you actually executes the constructor. BlueJ helps to learn all these concepts much effectively than code examples. 
Now consider the default constructor concept and consult the code of our NewLanguage class in our class language hierarchy.
As there is no constructor in this class but a default constructor will execute according to the concepts that does not do anything in this example. BlueJ available this default constructor when anybody wants to create instance of our NewLanguage class.
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Figure 2b
Once again the idea to allow the learner to create object using this feature of BlueJ gives the thinking and clears the concept that, when the new classname executes the default constructor execution take place. It also gives the idea that when the constructors can be use and what can be done with the help of constructors and so gives the understanding of code execution.
3.0 Smalltalk environment features

Following are the explanations of Smalltalk environment features that would be beneficial to add to the BlueJ environment.
3.0.5 Selection execution

This feature is good to execute part of the code to know about the flow of code. There are lot of times this feature needs during programming. Consider that if someone doing the parsing and so programmer needs to know every step of execution to check that parsing of expression is going right in every step or not. The execution of all code to check program flow again and again waste plenty of time and remove the concentration. This feature will help the programmer to do programming quickly and efficiently. The other conditions where this feature can also help is to test execution of methods, loops and control structures.
3.0.6 Transcript window

Transcript window in Smalltalk compiler write every activity and provide the best feedback of every step. Transcript window also print every sub-activity that is happening in the background as well. The addition of this feature in BlueJ can help the programmer to lookup any past activity that has been happened in program. This information can also help in debugging to track an error and to know about any changes in a code that has alter the whole program completely.
3.0.7 Object debugger

This feature of Smalltalk compiler is good to debug code quickly. The debugger appears on the line where the error in a code is. The use of debugger along with transcript helps the programmer to see where the error appears. The addition of Debugger at compiler level would be beneficial in the BlueJ to track and correct errors quickly.
3.0.8 Class browser

Class Browser allows the programmer of Smalltalk to quickly lookup the details of classes, methods and inheritance hierarchy. This type of feature exists in BlueJ but it open the class detail in JAVA standard documentation format in browser window. This documentation part should be the part of BlueJ as it is in Smalltalk to quickly lookup the details of classes.
4.0 Conclusion

It can be concluded from the report that BlueJ is helping effectively to the new learner of object oriented programming with its existence features. It also helps the understanding of code much better than in any other editor. The addition of some more features from the Smalltalk environment will give some very exceptional features to the BlueJ and will further facilitate the learner along with existence features.
APPENDIX

CODE LISTING

/**

 * base abstract class for language inheritance
 * 

 * @author Adeel Hashmi

 * @version version 1

 */

public abstract class Language  

{


/**


 * Default language value


 */ 


protected String lang="AnyLanguage";


/**


 * Abstract method for subclasses to implement


 * 


 * @return

language name


 */


public abstract String WhatIsThisLang();

}
/**

 * subclass of language

 * 

 * @author Adeel Hashmi

 * @version version 1

 */

public class English extends Language

{


/**


 * Constructor for objects of class Persian


 */


public English()


{



lang = "English";       //variable inherited from super class


}


/**


 * Method that return language name


 * 


 * @return     language name


 */


public String WhatIsThisLang()


{



return lang;


}

}
/**

 * subclass of language

 * 

 * @author Adeel Hashmi

 * @version version 1

 */

public class NewLanguage extends Language

{


//No constructor exists


/**


 * Method that return language name


 * 


 * @return     language name


 */


public String WhatIsThisLang()


{



return lang;


}

}
/**

 * subclass of language

 * 

 * @author Adeel Hashmi

 * @version version 1

 */

public class Persian extends Language

{


/**


 * Constructor for objects of class Persian


 */


public Persian()


{



lang = "Persian"; //variable inherited from super class


}


/**


 * Method that return language name


 * 


 * @return     language name


 */


public String WhatIsThisLang()


{



return lang;


}

}
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