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Head First Java™ 

Wouldn't it 
be dreamy if there was 

a J ova book that was more 
stimulating than waiting 
in line at the DMV to renew 
your driver's license? It's 
probably just a fantasy ... 

Kathy Sierra 
Bert Bates 

O'REILLY® 
Beijing • Cambridge • Koln • Paris • Sebastopol • Taipei • Tokyo 
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Head first Java™ 
by Kathy Sierra and Bert Bates 

Copyright© 2003 O'Reilly & Associates, Inc. All rights reserved. 

Printed in the United States of America. 

Published by O'Reilly & Associates, Inc., 1005 Gravenstein Highway North, Sebastopol, CA 95472. 

O'Reilly & Associates books may be purchased for educational, business, or sales promotional use. 
Online editions are also available for most titles (safari.oreilly.com). For more information, contact our 
corporate/institutional sales department: (800) 998-9938 or corporate@oreiily.com. 

Editor: Mike Louk.ides 

Cover Designer: Edie Freedman 

Interior Designers: Kathy Sierra and Bert Bates 

Printing History: 

May 2003: First Edition. 

(You might want to get several copies-this could be the next Beanie Babies™ on eBay™.) 

The O'Reilly logo is a registered trademark of O'Reilly & Associates, Inc.Java and all Java-based 
trademarks and logos are trademarks or registered trademarks of Sun Microsystems, Inc., in the United 
States and other countries. 0 'Reilly & Associates, Inc. is independent of Sun Microsystems. 

Many of the designations used by manufacturers and sellers to distinguish their products a.re claimed as 
trademarks. 

Where those designations appear in this book, and O'Reilly & Associates, Inc. was aware of a trademark 
claim, the designations have been printed in caps or initial caps. 

While every precaution has been taken in the preparation of this book, the publisher and the authors 
assume no responsibility for errors or omissions, or for damages resulting from the use of the 
information contained herein. 

In other words, if you use anything in HeadFirst]ava™to, say, run a nuclear power plant or air traffic 
control system, you're on your own. 
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fhe tttiracle of object creation 
Now that you know where variables and objects live, we can dive into 
the mysterious world of object creation. Remember the three steps 
of object declaration and assignment: declare a reference variable, 
create an object, and assign the object to the reference. 

But until now, step two-where a miracle occurs and the new object 
is "born"-has remained a Big Myste.ry. Prepare to learn the facts of 
object life. Hope you 're not squeamish. 

.,, 

.,,.a'v..t a Y\e-ti "'ete"'tY\U. 

"a,i,ab\t ~ a t,\ass o'< 

,Y\-1:.tJat.e t~ 

Review the 3 steps of object 
declaration, creation anrJ assignment: 

0 Declare a reference 
variable 

Duck myDuck = new Duck () ; 

· G) Create an object 

\y0t,\t. _/I Duck myDuck = new Duck() ; 
a~ \.. e 
0

t,t,v.YS fl!Y Duck object 

ass,~Y\ l"t Y\e-ti 

o\Jl't,-t -\:p Jc"t 

"'e~t'<e~t 

0 Link the object and 
the reference 

Duck myDuck (vnew Duck () ; 

Duck reference 
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constructing a new Duck 

Cot1struct a t1uck 
The key feature of a constructor is that it runs 
before the object can be assigned to a reference. 
That means you get a chance to step in and 
do things to get the object ready for use. In 
other words, before anyone can use the remote 
control for an object, the object has a chance to 
help construct itself. In our Duck constructor, 
we're not doing anything useful, but it still 
demonstrates the sequence of events. 

public class Duck { 

} 

public Duck O { 
System.out.println("Quack"); 

} ~ 
t.o"st'<ld-"t.O" t.ode 

public class UseADuck { 

} 

public static void main (String[] args) { 
Duck d = new Duck(); 

} F--- This t.a/ls t;h D 
• t.o~sfr1At.f.or e IAt.k 

The constructor gives 
you a chance to step into 
the middle of new. 

D Increment a counter to track how many objects of this class type 

A constructor lets you step into the middle 

of the object creation step-into the middle 

of new. Can you imagine conditions where 

that would be useful? Which of these might 

be useful in a Car class constructor, if the Car 

is part of a Racing Game? Check off the ones 

that you came up with a scenario for. 

have been made. 
D Assign runtime-specific state (data about what's happening NOW). 

D Assign values to the object's important instance variables. 
D Get and save a reference to the object that's creating the new object. 

D Add the object to an Arraylist. 
D Create HAS-A objects. 
D ______________ (your idea here) 
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t!at1oreview: four thh1gs to 
remember about cottstructors 

© A constructor is the code that runs when 
somebody says new on a class type 

Duck d = new Duck(); 

A constructor must have the same name 
as the class, and no return type 

public Duck(int size) { } 
,e;> :::.:::: 

If you don't put a constructor in your class, 
the compiler puts in a default constructor. 
The default constructor is always a no-arg 
constructor. 

public Duck() { } 

You can have more than one constructor in your class, 
as long as.the argument lists are different. Having 
more than one constructor in a class means you have 
overloaded constructors. 

Public Duck () { } 

Public Duck(int size) { } 

Public Duck(String name) { } 

public Duck(String name, int size) { } 

9 .au the . 
siz Brain 13arbells has been shown to produce a 42% increase in 

e. And you know what they say, "Sig neurons ... " 

"lii1I 

:there1~~? ., 
Dumb ~uestI9ns 

Q: Do constructors have to be public? 

A: No. Constructors can be public, 
private, or default (which means no access 
modifier at all). We'll look more at default 
accessn chapter 16 and appendx B. 

Q: How could a private constructor 
ever be useful? Nobody could ever call it, 
so nobody could ever make a new object! 

A: But that's not exactly right. Marking 
something private doesn't mean nobody 
can access it, it just means that nobody 
outside the class can access it. Bet you're 
thinking "Catch 22''. Only code from the 
same class as the class-with-private-con­
structor can make a new object from that 
class, but without first making an object, 
how do you ever get to run code from that 
class in the first place? How do you ever get 
to anything in that class? Patience grasshop­
per. We'll get there in the next chapter. 

yo1,1 are .tJ~r:e)· 245 
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space for an object's superclass parts 

Wait a 111it1ute ... we t1ever UIU talk about 
superelasses at1d it1heritat1ee at1d how that all 
fits it1 with eot1struetors. 
Here's where it gets fun. Remember from the last chapter, the part where we looked at 
the Snowboard object wrapping around an inner core representing the Object portion 
of the Snowboard class? The Big Point there was that every object holds not just its own 
declared instance variables, but also everything from its superclasses (which, at a minimum, 
means class Object, since every class extends Object). 

So when an object is created (because somebody said new; there is no other way to create 
an object other than someone, somewhere saying new on the class type), the object 
gets space for all the instance variables, from all the way up the inheritance tree. Think 
about it for a moment ... a superclass might have setter methods encapsulating a private 
variable. But that variable has to live somewhere. When an object is created, it's almost as 
though multiple objects materialize-the object being new'd and one object per each 
superclass. Conceptually, though, it's much better to think of it like the picture below, 
where the object being created has layers of itself representing each superclass. 

Object 

Foo a; 
intb; 
int c; \ 

equals() 
getClass() 
hashCode() 
toString() 

• '"''·'1 ·••·· ~"''' 

Snowboard I. 
Foox , •..• 
Foo y • 
int z : 

turn() 
shred() 
ge!Air() ' 
loseControl() 

Objett has il'lstantc variables 
cntars ... latcd by attcss MCthods. 
Those il'lstal'ltc variables arc 
treated whcl'I any s1.<btlass is 
il'lstantiatcd. (These arcl'I' t the 
R.13-AL Objctt variables, b1.<t we 
dol'l't tare what they arc sintc 
they're Cl'ltars11.latcd) 

$;nowhoard also has instal'ltc 
variables o-t its owl'I, so to ... akc 
a $r1owboard objclt we need 
syatc ~or the il'lstal'llC variables 
o-t both tlasm. -

,;•,•' - ··.:: 

......... ·1··.:1. >>f§/,' 
i ,,.~(}> 

There is ol'lly ONJ:. objctt on the hcay here- A 
$1'\owboard objctt. 811.t it lontains both the J 
$1'1owboard yarts o-t itsd-f and the _£!,jctt yav-ts 
itself All il'IStal'ltC variables .from both tlasses ha~e 
to be here. 
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e role ot superclass cot1structors 
iu1 objects life. 

th 
constrUctors in an object's inheritance a e b' 

Us
t run when you make a new o 9ect. 

-em 
that sink in. 

t means every superclass has a constructor 
use every class has a constructor), and each 

ca h" h h • , ·•· trUctor up the 1erarc y runs at t e 1:Jme an 
us . d ;. t of a subclass 1s create . ~ec 

new is a Big Deal. It starts the 
l; constructor chain reaction. And yes, 

~11 abstract classes have constructors. 
•• :ough you can never say new on an 
• tract class, an abstract class is still 

erclass, so its constructor runs 
. in someone makes an instance of a 
~crete subdass. 

it super constructors run to build 
• the superclass parts of the object. 

ember, a subclass might inherit 
thods that depend on superclass state 
other words, the value of instance variables 
e superclass). For an object to be fully-
ed, all the superclass parts of itself must be 

-formed, and that's why the super constructor 
t run. All instance variables from every class 
.e inheritance tree have to be declared and 

tialized. Even if Animal has instance variables 
ttHippo doesn't inherit (if the variables are 

te: for example), the Hippo still depends on 
Animal methods that use those variables. 

en a constructor runs, it immediately calls its 
~rclass constructor, all the way up the chain 

You get to the class Object constructor. 

• the next few pages, you'll learn how superclass 
!tructors are called, and how you can call 

·•.·· • Yourself. You'll also learn what to do if your 
erclas s constructor has arguments! 

Obiect 

I ·.• 

-:;:J 
~

. 

,.__ . ' •-. , - .,. 

A new Hippo object also IS-A Animal 
and IS-A Object. If you want to make a 
Hippo, you must also make the Animal 
and Object parts of the Hippo. 

This all happens in a process called 
Constructor Chaining. 
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