Object (i)

An entity whose behaviour is characterised by the actions that it suffers and requires of other objects.

Conceptually it can be regarded as a machine capable of performing predefined actions in response to messages.

Such actions may cause the object to:
Do work

Store

Provide Leverage (i.e. cause another object to be used)

Message(i)

Requests to obtain a desired result.

Resolved by the object that receives them

An object can service only predefined messages.

Object (ii)

Some data, a group of operations on that data and a mechanism for selecting an operation given a command.

An object is a virtual machine.

An object is a computer domain model for an entity in the problem domain.
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An Object has two parts:
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Instances. Hence instanciate an object.
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Private Portion
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Shared Portion
Message (ii)

The only way to make an object exhibit one of its behaviours is to send it a message.

Messages block the sender just like function calls in procedural languages. The sender waits while the receiver computes.

Classes can be sent messages to create objects of the class type, called instances. Hence they instanciate objects.

Message names

Can be thought of  as string selectors. So the following are valid unique selectors:

new


x

new:


x:y:

(e.g.. new:10)

origin


bottomleft

origin:extent:

+

But they do not necessarily invoke unique methods (functions).

The x selector refers to different methods depending on the class of its receiver. The object selects the appropriate function to call in response to this message.


someObject

foo: anArgument




Selector






_____________
Message

Class-based Programming

The class defines 

the behaviour

the structure

common to each of its instances

Encapsulation: Each instance has its own state .

An object (instance) is composed of:

data (its state)

methods ( operations to access its state)

Dynamic binding: The association between a selector and a method is done at message reception time.

Polymorphism: Ad-hoc polymorphism is the capability of different objects to answer identical messages with different behaviours.

Inheritance: Allows access to both data and methods from one class of objects to another. Either hierarchically or graph-based for multiple inheritance.

Objects

An object owns a set of operations as well as state.

An object is different from most functions which are memoryless.

Values returned by operations on objects depend on the state of the object as much as on the transmitted arguments.

Object-oriented Design Guidelines

Design Philosophy: (Bertrand Meyer)

Classes provide the only structure and they are autonomous (i.e.  not nested)

All methods in a class are equally important. A “shopping-list” approach with no order imposed.

Add as many features as necessary. (each method should be less than a page, with no class having more than 40 methods)

Design tends to be bottom-up as it aims to be reusable, allowing for extension and combination of classes.

Decisions on design can be easily revised. So for example better abstractions can be found over time.

Finding Classes

Evaluate existing decompositions for your area of study. “Criticism is easier than Art.”

Use notions of good design form structured approaches as guidelines — coupling, cohesion.

Look first for classes that might be reusable — quite difficult at first but builds with use.

Use objects in real world as models (Jackson). Typically this yields too many. Only a class if it describes a set of objects with interesting operations and meaningful properties.

Class Interface Techniques

Use classes to represent state machines or active date structures i.e. those with local memory.

Try to enforce a strict distinction between procedures and functions: you query using a function and it causes no side-effects; you command using a procedure and it changes an object. (see Lippman later)

Using inheritance the interface may be defined at a higher level ad an “abstract class” and lower levels define different implementations. (see CACM example)

Conversely you may have one implementation which can be accessed  by lower classes using different interfaces (calling approaches).

Inheritance Techniques

Redefinition may be used where an efficient implementation of a general technique exists.

A function can sometimes be redefined as an attribute in a lower class. e.g. “last” in a linked list

Redefinition should always maintain the meaning of higher classes. Design should not reject arbitrary parts of ancestors’ properties.
e.g. list being inherited by circular list.

Point arrives where generalisation of class is required. This requires modifications that are not automatic and normally lead to design revisions.
e.g.
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In a multiple inheritance environment you can inherit general purpose facilities e.g. “sorted”, otherwise just call the relevant objects and use them when needed.

Buy or Inherit ?

Inheritance implies an IS-A relationship with the ancestor.

Messaging implies class HAS-A-USE for another class.

Being an class variable (component) implies a CONTAINS relationship between classes.

Do you wish to gain access to the implementation in terms of its methods and variables ?

Do you wish to be isolated from changes to the class?

Class Design Guidelines

The only members of the public interface of a class should be the operators of the class.

An instance of a class A should not send a message directly to a component of class B.

An operator should be public if and only if it is to be available to users of the instances of the class.

Each operator that belongs to a class either accesses or modifies some of the data of the class.

A class should be dependent on as few other classes as possible.

The interaction between two classes should be explicit.

Each subclass should be developed as a specialisation of the superclass with the public interface of the superclass becoming part of the public interface of the subclass.
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