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The Java programming language
platform provides a portable
Interpreted  , high - performance
simple , object - oriented
programming language and
supporting run - time environment.

http.//java.sun.com/docs/white/langenv/intro.doc.htm/#318



OOP to me means only messaging,
local retention and protection

and hiding of state - process, and
extreme late - binding of all

things. It can be done in

Smalltalk and in LISP. There are
possibly other systems in which

this is possible, but I'm not

aware of them.

Alan Kay
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Encapsulation



encapsulate enclose (something) in or as if in a capsule.

A express the essential feature of (someone or something)
succinctly.

A enclose (a message or signal) in a set of codes which
allow use by or transfer through different computer
systems or networks.

A provide an interface for (a piece of software or hardware)
to allow or simplify access for the user.

The New Oxford Dictionary of English






A distinction between inheritance and
subtyping Is not often made: classes
are often equated directly with types.
From a behavioural point of view a
type defines characteristics and a
class defines an implementation of
these characteristics.

Kevlin Henney

Distributed Object -Oriented Computing:
The Development and Implementation of an Abstract Machine
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In many objectoriented programming languages the concept of
Inheritanceis present, which provides a mechanism for sharing code
among several classes of objects. Many people even regard inheritance
as the hallmark of objecbrientednessin programming languages. We

do not agree with this view, and argue that the essence of object
oriented programming is the encapsulation of data and operations in
objects and the protection of individual objects against each other. [...]

The author considers this principle of protection of objects against each
other as the basic and essential characteristic of objeckented
programming. It is a refinement of the technique of abstract data types,
because it does not only protect one type of objects against all other
types, but one object against all other ones. As a programmer we can
consider ourselves at any moment to be sitting in exactly one object and
looking at all the other objects from outside.

Pierre America
"A Behavioural Approach to Subtyping in Obje@riented Programming Languages"



Objreit-orented programming gldesnavhave e
an exclusive claimtmall these=goacipropptitess.
Systems may be modeled by otherrparadigmss
[...]. Resilience can be achieved just as wellldyy
ofganizingzprogeams sasovind@bstiaat tldtaa
types, independéntlyyob faxanamies:snifatict,
data abstractiom alone: is; sometimesstakemas
the essence «f object orientatiom.

Mauititn Alhadii and Luca Cardellii
A Theory of Objects



abstraction,n. (Logic)

A the process of formulating a generalized concept of
a common property by disregarding the differences
between a number of particular instances. On such
an account, we acquired the concept ofred by
recognizing it as common to, and so abstracting it
from the other properties of, those individual
objects we were originally taught to call red.

A an operator that forms a class name or predicate
from any given expression.

E J Borowski and J M Borwein
Dictionary of Mathematics



" T 9% RecentlyUsedList q

{
new : RecentlyUsedList [T],

ISEmpty : RecentlyUsedList [T] - Boolean,

size : RecentlyUsedList [T] - Integer,

add : RecentlyUsedList [T] 3 Integer - RecentlyUsedList [T],
get : RecentlyUsedList [T] 3 Integer - T,

equals : RecentlyUsedList [T] 8 RecentlyUsedList [T] - Boolean




class RecentlyUsedList

{

private &
public boolean isEmpty () €
public int size() é

public void add(String toAdd ) e
public String get( int index) é
public boolean equals( RecentlyUsedList other) &
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class

{

RecentlyUsedList

private List<String> items = new ArrayList  <String>();

public  boolean iSEmpty ()
{

}

public int size()

{

return  items.isEmpty  ();

return  items.size  ();

}
public void add(String toAdd )
{

items.remove (toAdd );
items.add ( toAdd );

}
public String get( int  index)
{

return  items.get (size() I index T 1)
public boolean equals( RecentlyUsedList other)
{

return other != null && items.equals  ( other.tems );

public boolean equals(Object other)

{
return
other instanceof RecentlyUsedList &&
equals(( RecentlyUsedList ) other);
}



typedef struct RecentlyUsedList RecentlyUsedList ;

RecentlyUsedList * create();
void destroy( RecentlyUsedList *);
bool isEmpty (const RecentlyUsedList *);

int size( const RecentlyUsedList *);
void add( RecentlyUsedList *, Int  toAdd );
int get( const RecentlyUsedList *,int  index);

bool equals( const RecentlyUsedList * const RecentlyUsedList *);



struct RecentlyUsedList

{
Int  * items;
Int  length;
}



RecentlyUsedList * create()

{
RecentlyUsedList *result = ( RecentlyUsedList *) malloc (sizeof (RecentlyUsedList ));
result - >items = 0;
result ->length = 0;
return result;
}
void destroy( RecentlyUsedList * self)
{
free(self - >items);
free(self);
}
bool isEmpty (const RecentlyUsedList * self)
{
return self - >length == 0;
}
int size( const RecentlyUsedList * self)
{
return self - >length;
}
static int indexOf (const RecentlyUsedList * self, int toFind )
{
int  result= -1;
for( int index = 0; result == -1 && index != self - >length; ++index)
if(self - >items[index] == toFind )
result = index;
return result;
}
static void removeAt ( RecentlyUsedList * self, int  index)
{
memmové& self - >items[index], &self - >items[index + 1 ], ( self ->length - index - 1)* sizeof (int ));
-- self ->length;
}
void add( RecentlyUsedList * self, int toAdd )
{
int found = indexOf (self, toAdd );
if(found = -1)
removeAt (self, found);
self ->items=( int *) realloc (self ->items, (self - >length + 1) * sizeof (int ));
self - >items[self - >length] = toAdd ;
++self - >length;
}
int get( const RecentlyUsedList * self, int  index)
{
return self - >items[self  ->length - index - 1];
}
bool equals(  const RecentlyUsedList * |hs, const RecentlyUsedList * rhs)
return Ihs - >length == rhs - >length  && memcmflhs - >items, rhs - >items, lhs - >length * sizeof (int ))==0;



struct RecentlyUsedList

{
%

std ::vector< Int > items;



extern "C"

RecentlyUsedList * create()
{
return  new RecentlyUsedList X
}
void destroy( RecentlyUsedList * self)
{
delete  self;
}
bool isEmpty (const RecentlyUsedList * self)
{
return  self ->items.empty ();
}
int size( const RecentlyUsedList * self)
{
return  self ->items.size ();
}
void add( RecentlyUsedList * self, int toAdd )
{
std ::vector< int >:iterator found =
std ::find(self - >items.begin (), self  ->items.end (), toAdd);
if(found != self - >jitems.end ())
self ->items.erase (found);
self - >items.push_back (toAdd );
}
int get( const RecentlyUsedList * self, int index)
{
return  self - >items[self - >items.size () - index - 1];
}
bool equals(  const RecentlyUsedList * |hs, const RecentlyUsedList
return lhs - >items == rhs - >items;
}

* rhs)
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Autognosis

An object can only
access other

objects through
public interfaces

William Cook, "On Understanding Data Abstraction, Revisited"



class RecentlyUsedList

{

|.o“ublic boolean equals( RecentlyUsedList other)

{

return other !'= null && items.equals  ( other.items );

public  boolean equals(Object other)

{
return
other instanceof RecentlyUsedList &&
equals(( RecentlyUsedList ) other);
}



bool equals( const RecentlyUsedList * |hs, const RecentlyUsedList * rhs)

return
lhs - >length == rhs - >length &&
memcmghs - >items, rhs - >items, lhs - >length * sizeof (int ))==0;



extern "C"

{
bool equals(  const RecentlyUsedList * |hs, const RecentlyUsedList * rhs)
{
return Ihs - >items == rhs - >items;
}



Reflexivity: | am me. Symmetry: If you're the same
as me, I'm the same as you.

equals
puplic bof ~|equals(fhisct obl) Transitivity: If I'm the same
Indicates,  izther some other object is” «" this one. as you’ and you're the same
The equaly method implement? . Equivalence relation on non-mull ok as them, then I'm the same
® It is reflexive: for'dny non-mull reference vahee ~==T=) shoun as them too.
o It is symmetric: for any non-null gef- —vaities x and v, x.equals (v) should return true if and only if

v.eguals (x) retoms ce=t
o It is rransitive: for any non-null reference valies %, v, and =z, if x. equals (v) retuns true and v.equals(z)
returns true, then x.equals (z) should return crue.

AT

o It is comnsistent: for anpmass—m

. Consistency: If there's'no change,
refurn true or cnnmﬂtmtl} return false, provided no | L :
is modified. everything's the same as it ever was.

¢ For any non-null reference value =, x.equals (null) SHOWOTEMNT TaISE"

The 2quals method for class ob3ect implements e Frormm

that is, for any non-mull reference vahies = and v, this method retu NU” Inequallty | am-not nothlng
object (x == v has the value true).

Note that it is generally necessary to override the hasnCode method whenever this method is overridden, so as to
maintain the general contract for the hashCade method, which states that equal objects must have equal hash codes.

No throw: If you call, Hash equality: If we're the same, we
| won't hang up. both share the same magic numbers.



Hererare four commopitfalls: that can cause
Inconsistent behaviowhen overridingeqguals

1. Defining equalswith the wrong:signature.
2. Changing equalswithout also changing hashCode
3. Defining equalsin.terms of mutable fields.
4. Failing to define equalsas an equivalence:xelation.

Martin. Qdersky, LLex Spoon:and:Bill Venners

"Howto Write an Equality Method in Javé
http.://www.artima.com/lejava/articles/equality.htm/



Hererare four commopitfalls: that can cause
Inconsistent behaviowhen overridingeguals

1. Defining equalswith the wrong:signature.
2. Changing equalswithout also changing hashCode

3. Relying on equalsand hashCode be invariant
whenithey.depend.on.mutablefields.

4. Failing to defineequa_



