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j ava. I 'ang. (bj ect

All classes either extend Cbj ect directly or

indirectly.

— Makesit easier towrite generic algorithms and data
structures

— Makesit easy to treat all objects same (for instance
with respect to automatic callstot oSt ri ng)

Every non primitive |IS-A (bj ect
(bj ect has several methods.

hj ect isnot an abstract class so all methods
have implementations
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Important Methods In Cbj ect

e get d ass
e toString
e equal s

e hashCode
e Cl Oone

e finalize
e Wait

e NOtifyAll
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wai t and noti f yAll

e Used for threading

e We'll discussthosein a few weeks, but when we
do, remember that these methods are defined
in Qbj ect .
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get C ass

e Returnsad ass object that represents
information about the type of the object.

o EverytypehasasingleC ass object.
e Two objectswith sameC ass areof sametype

class Person { ... }

cl ass Enpl oyee extends Person { ... }
bj ect ol = new Person( ... );
bj ect 02 = new Enpl oyee( ... );
Obj ect 03 = new Enployee( ... );
bject 04 = new Person[ 5]; // Arrays are objects
Class cl1 = ol.getd ass( ); /!l Returns Person.class
Class c2 = o2.getC ass( ); /'l Returns Enpl oyee. cl ass
Class ¢c3 = 03.getd ass( ); /'l Returns Enpl oyee. cl ass
Class c4 = od4.getd ass( ); /'l Returns Person[].class
I/l Note: c2 ==cl is false, c2 == c3 is true

Cl ass objects

e Will discuss mor e detail swhen wetalk about
refledion.

o Can get name of the dasswith get Nane.
e Also,t oSt ri ng isdefined.

CGhject ol = ...; // can reference any object
Class cl = ol.getC ass( );
Systemout.printlin( "Type of 0l is " + cl.getName( ) );

Systemout.printin( "Type of 01 is " + cl.toString( ) );
Systemout.println( "Type of ol is " + cl);
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toString

o Automatically called on an object when the
objed isconcatenated with a Str.i ng.

o Thedefault printsthe name of the dassand
objed’ s hash code; you can expect that

different objects (even with same state) will be
identified differently by t oSt ri ng.

e Can overridethedefault to print out your
meaningful version.

e« Common to chain callsto superclass.

e Don’'t hard code dassnameintot oStri ng
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Example of t oSt r i ng With Chaining

cl ass Person
{ ...
public String toString( )

{ return getd ass.toString( ) +" " + getNanme( ); }
public String getName( )

{ return nane; }
private String nane;

}

cl ass Student extends Person
{ ...
public String toString( )

{ return super.toString( ) +" " + getlD ); }
public int getlD( )

{ returnid; }
private int id;
}
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equal s

Used to determineif two referencesrefer to
Objectsthat have same state.

Default in Obj ect istoreturn trueonly if the
two references are not null and are equal
(cannot invoke equal with a null reference) .

Can override default; that' swhat St ri ng
does, for example.

The method to overrideis
publ i c bool ean equal s( Qoj ect other )

Common pitfall to usewrong signature.
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Contract of equal s

If comparing with null, must return false.
Reflexive: x. equal s(x) must betrue
Symmetric: x. equal s(y) isthesameas
y. equal s(x), if neither isnull

Transitive: x. equal s(y) andy. equal s(z)
both being trueimpliesx. equal s(z) must be
true (if exactly oneistrue, x. equal s(z)
must be false).

x. equal s(y) should always give the same
answer, unlessthe states of x or y change.
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So What's The Big Deal?

e Contract istrickier than it lookswhen
comparing base dassobjectswith derived class
objeds.

— some implementations crash because of null or
asuumption of corred type

— some implementations usesi nst anceof in both
classes and fail the symmetric requirement

— ther€e'san additional requirement that hashCode
must beimplemented consistent with equals

e JDK 1.3 sourcehasover 130incorred equal s
Implementations
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Standard Preamble

e Generally, two objects fiould only compare
equal if types match exactly, or typesarein the
same hierarchy, but equalsis never overridden
beyond initial base dass (i.e. equalsisfinal).

¢ In second case, can probably usei nst anceof..

e Infirst case, start code with:

publ i c bool ean equal s( Object obj )

{
if( obj == null || getCass( ) != obj.getdass( ) )
return false;

e« When overriding equalsin derived class, chain
up to base classvia super.
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Example of equal s With Chaining

cl ass Person
{ ...
publ i c bool ean equal s( Object obj ) {

if( obj == null || getCdass( ) != obj.getClass( ) )

return fal se;

Person ot her = (Person) obj;

return get Nanme( ).equal s( other.getName( ) );
}
}

class Student extends Person
{ ...
publ i c bool ean equal s( Object obj ) {

if( !super.equals( obj ) )

return fal se; /1 handl es null and same cl ass

Student other = (Student) obj;

return getID( ) == other.getID( );
}
}
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hashCode

e Used in Hasht abl e, HashSet , and HashMap
containers
e Returnsani nt

e Contract isthat if x. equal s(y) istrue,
X. hashCode() must equal y. hashCode()

o Expectationisthat if x. equal s(y) isfalse,
hash codes are almost certainly different

e Sameprinciplesasbefore: use daining

o If you messup hashCode, your objectswill
not befound in the hashing containers.
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Example of hashCode With Chaining

cl ass Person
{ ...
public int hashCode( )
{

return getNanme( ).hashCode( );
}
}

cl ass Student extends Person
{ ...
public int hashCode( )
{

return super.hashCode( ) ™ getlD( ); // exclusive or
}
}
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Cloning

o« (bj ect definesaclonemethod that returnsa
new (bj ect of the sametype, with the
expectation of the same state.

o Only objectsthat implement the Cl oneabl e

interface can call cl one without generating a
Cl oneNot Support edExcepti on

« Thed oneabl e interfaceis atagged interface;
no methods, just something you haveto say.
e Theimplementation in OGbj ect ismagic:

— Does a shallow copy, so atherscan chain up toit

— If called directly, however, will throw an exception
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Tricky Stuff

o Never useaconstructor to create the new
objed; instead delegateto super. cl one.

e If possible, usecl one on the additional

membersin thederived class. If you can’t, use

constructors, or = for primitives and strings.
o Implement the Cl oneabl e interface
e Makecl one method public
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Example of cl one With Chaining
cl ass Person
{ ...
public Cbject clone( ) throws Cl oneNot SupportedException {
Obj ect copy = super.clone( );
((Person)copy).nane = nane; // normally call clone; ok for String
return copy;
}
}
cl ass Student extends Person
{ ...
public Object clone( ) throws Cl oneNot SupportedException {
oj ect copy = super.clone( );
((Student)copy).id = id; I/ normally call clone; ok for int
return copy,
}
}
cl ass Undergrad extends Student
{ ...
}
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finalize

o Not areliable routine; might never beinvoked

o If invoked by VM, will never beinvoked again
by VM

o Leave protected; should only be alled by
gar bage coll ector

o Usual stuff if you implement: chain tothe
superclass(last!)

e Also, try to catch exceptions

e Probably never need towritefi nal i ze unless
you ar e doing demos of the gar bage coll ector
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Summary

(bj ect classisroot of all inheritance
Defaults provided for all methods

Implementations aretricky for classesthat use
inheritance

equal s and hashCode go together
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