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	The answer should include a discussion of the following points :

Interaction diagrams show the flow of control and data among the elements of the system.

Sequence diagram 
· models interaction between objects, sequence of actions that occur  in the system                                                        
· dynamic behaviour of system, emphasising order of events
· timing of the messages, but not the relationships among the objects.

· describes how the system will behave in a particular scenario 

· detailed flow for specific use case, describes a way the system may be used by its actors.
Sequence diagrams can be used to document the dynamic view of the system design at various levels of abstraction
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	The answer should include a discussion of the following points :

Collaboration diagrams shows the same information as the sequence diagram but from a different viewpoint
· illustrate the relationship and interaction between classes/objects, basic associations (relationships) between classes 

· show the message flow between objects 
· focus on object roles

· models the exchange of messages between objects to achieve required functionality
· best suited for simple interactions among relatively small numbers of objects

Sample diagram showing expected features
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	Question 

No
	Question
	Marks

	2(a)


	A typical diagram is shown below.
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	Question No
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	Marks

	2(b)


	A typical diagram is shown below.
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	The answer should include a discussion of the following points :

Object oriented programming 
- implementation of entities that represent objects in the real world 
- both physical and conceptual 
- organise program around objects consisting of function and data - described as a class

Basic underlying concepts

· abstraction

· encapsulation

· inheritance

· polymorphism

abstraction – extract the relevant information from the problem, discard unnecessary detail

encapsulation – information hiding, implementation of method not available to program in general, published interface

inheritance - relationships between objects/classes - use existing classes and modify properties - one class inherits characteristics of another - allow class to be extended (existing functionality built on) - similar objects share common properties

polymorphism - operations behave differently depending on the context, allows different objects to respond to the same message in different ways

 operator overloading e.g. plus sign for addition and concatenation of strings, 

 parametric polymorphism

classes 
- public and private parts (information hiding, encapsulation) 

- protected level required to support inheritance (public to subclass, private to outside world)

- specific instances of objects derived from class 
- operations normally known as methods 
- details of object hidden from outside

A typical  class structure in C++

class Stack {



public :

                                                void push (int);

                                                int pop (void);

                                                int empty (void);




private :

                                                int *stackbody;

                                                int stacksize;

                                                int current;



       };
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	Question No
	Question
	Marks

	3(contd)
4(a)

4(b)

	Benefits

- programmer productivity - reuse of existing code, inheritance 

- rapid application development - reuse of existing code, assemble applications from  components, framework available, improved robustness and reliability

- reduced maintenance costs, enhanced maintainability - encapsulation of data and related operations

The answer should include a discussion of the following points :
Line 1 – class declaration

Lines 3-4 – private attributes

Lines 5-10 – public methods, including constructor and destructor

Lines 12-19 – constructor, initialising object attributes

Lines 20-30 – add method

· value to be added passed as parameter

· if statement to check for space on queue

· new element added to tail, tail incremented and checked to ensure within array range

Lines 31-46 – remove method

· value removed returned

· if statement to check for empty queue

· remove item from head of queue, reposition head and check to ensure within array range

A typical example of the code required  is shown below:

void main(void)

{


int reply,value;


Queue q;


do


{


  cout << "1. Display\n"



<< "2. Add\n"



<< "3. Remove\n";


  cout << "enter choice : ";


  cin
>> reply;


  switch (reply)


  {



case 1: q.display();




break;



case 2:cout << "enter value to be added to queue : ";




cin >> value;




q.add(value);




break;



case 3: value = q.remove();




if (value != -1) 




  cout << "value removed is " << value << endl;




break;


  }


}


while (reply <4);

}
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