May 2017 Application Design and Development

ANSWERS

Question 1
(a)
(i) The attributes define the names and data types of the values that are stored in the object. Encapsulation refers to the private attributes which are only available to methods within the class and cannot be altered accidently when using the object.
(4 Marks)
(ii) The classes provide structure from which an object is instantiated. Multiple instances of an object may be used, each with its own unique set of attribute values.  Excluding statics, you do not use the class directly to store values. Instead, the class defines method and properties for manipulating the attribute values stored in an object.
(4 Marks)

(iii) Inheritance allows a child class to gain the attributes and behaviours of the parent class. This allows the child class to specialise while the parent class provides the general behaviours that common to a set of classes. An object instantiated from a child class can be used wherever the parent class is required.
(4 Marks)

(b)  The Dog class provides the Bark behaviour, the dog object is stored by the House class and is provided in the constructor. If the BangDoor method is called the dog object calls the Bark method to make the dog bark. A private method ChangeDog is used in the constructor to set the _guardDog attribute.
											(5 Marks)

(c)
    class Cat
    {
        private string _name;

        public void Cat(string theCatName)
        {
            _name = name;
        }

        public string GetName()
        {
            return _name;
        }
    }

[bookmark: _GoBack]    class Owner
    {
        private Cat _cat;

        public Owner(Owner cat)
        {
            _cat = cat;
        }

        public void GreetCat()
        {
            Console.WriteLine("Hello {0}", _cat._name);
        }
    }
										(4 Marks)

(d)

            House house = new House(new Dog());

            house.BangDoor();

(4 Marks)



Question 2

(a) 
Directed association between House and Part with a multitude shown of 0..* implying the House can contain none or many parts.
Directed association between House and Owner, House has only one Owner.
Inheritance shown: parent is Part, children are Window and Door.
Parent behaviours show that both Windows and Doors can be open and closed.
Use relationship between Owner and Car, Owner can DriveCar.
(6 Marks)

(b) Code shows a strategy pattern allowing multiple different Tasks to be performed by the Robot. Tasks can be changed by ChangeTask and providing an object of a class that has implemented ITask. The interface ITask provides an abstraction, the Robot has no knowledge of the classes that will define the behaviours of the tasks it is asked to do.
(10 Marks)



(c) 

(9 Marks)








Question 3

(a) A class should fulfil only one responsibility i.e. it should do only one thing (i.e. each responsibility is an axis of change)
It should do one thing well and have only one reason to make changes to it.

(Marks 6)

(b) Shows Use Cases, an inheritance relationship … the child use cases can be substituted for the parent use case i.e. the user can make an order in one of two ways
An include relationship meaning the Confirm Order requirements make use of the Take Payment requirements documented separately so that they can be associated with other requirements.
User makes an order, displays the orders they have made and can confirm an order.
 (Marks 9)


(c) White box view the internals of the code and test various paths through the code
Black box testing is concerned with testing the requirements without consideration of the internal construction of the software.
The students can discuss various approaches e.g. unit testing, boundary value tests, etc.

(Marks 10)
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