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Symbols
&, &&, |. || (boolean operators)  151, 660

&, <<, >>, >>>, ^, |, ~  (bitwise operators)  660

++  --  (increment/decrement)  105, 115

+  (String concatenation operator)  17

. (dot operator)  36
reference  54

<, <=, ==,!=, >, >=  (comparison operators)  86, 114, 
151

<, <=, ==, >, >=  (comparison operators)  11

A
abandoned objects. See garbage collection

abstract
class  200–210
class modifier  200

abstract methods
declaring  203

access
and inheritance  180
class modifiers  667
method modifiers  81, 667
variable modifiers  81, 667

accessors and mutators. See getters and setters

ActionListener interface  358, 358–361

addActionListener()  359–361

advice guy  480, 484

Aeron™  28

animation  382–385

API  154–155, 158–160
ArrayList  532
collections  558

appendix A  649–658
beat box final client  650
beat box final server  657

appendix B
access levels and modifiers  667
assertions  662
bit manipulation  660
block scope  663
immutability  661
linked invocations  664
multidimensional arrays  670
String and StringBuffer methods  669

apples and oranges  137

arguments
method  74, 76, 78
polymorphic  187

ArrayList  132, 133–138, 156, 208, 558
API  532
ArrayList<Object>  211–213
autoboxing  288–289
casting  229

arrays
about  17, 59, 135
assigning  59
compared to ArrayList  134–137
creation  60
declaring  59
length attribute  17
multidimensional  670
objects, of  60, 83
primitives, of  59

assertions
assertions  662

assignments, primitive  52

assignments, reference variables  55, 57, 83

atomic code blocks  510–512. See also threads
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audio. See midi

autoboxing  288–291
and operators  291
assignments  291

B
bark different  73

bathtub  177

beat box  316, 347, 472. See also appendix A

beer  14

behavior  73

Bela Fleck  30

bitwise operators  660

bit shifting  660

block scope  663

boolean  51

boolean expressions  11, 114
logical  151

BorderLayout manager  370–371, 401, 407

BoxLayout manager  411

brain barbell  33, 167, 188

break statement  105

BufferedReader  454, 478

BufferedWriter  453

buffers  453, 454

byte  51

bytecode  2

C
Calendar  303–305

methods  305

casting
explicit primitive  117
explicit reference  216
implicit primitive  117

catching exceptions  326

catch  338
catching multiple exceptions  329, 330, 332
try  321

catch blocks  326, 338
catching multiple exceptions  329, 330, 332

chair wars  28, 166

char  51

chat client  486
with threads  518

chat server (simple)  520

checked exceptions
runtime vs.  324

checking account. See Ryan and Monica

check box (JCheckBox)  416

class
abstract  200–210
concrete  200–210
designing  34, 41, 79
final  283
fully qualified names  154–155, 157

client/server  473

code kitchen
beat box save and restore  462
final beat box. See appendix A
making the GUI  418
music with graphics  386
playing sound  339

coffee cups  51

collections  137, 533
API  558
ArrayList  137
ArrayList<Object>  211–213
Collections.sort()  534, 539
HashMap  533
HashSet  533
LinkedHashMap  533
LinkedList  533
List  557
Map  557, 567
parameterized types  137
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Set  557
TreeSet  533

Collections.sort()  534, 539
Comparator  551
compare()  553

Comparable  547, 566
and TreeSet  566
compareTo() method  549

Comparator  551, 566
and TreeSet  566

compare()  553

compareTo()  549

comparing with ==  86

compiler  2
about  18
java -d  590

concatenate  17

concrete classes  200–210

conditional expressions  10, 11, 13

constants  282

constructors
about  240
chaining  250–256
overloaded  256
superclass  250–256

contracts  190–191, 218

cups  51

curly braces  10

D
daily advice client  480

daily advice server  484

dancing girl  316

dates
Calendar  303
methods  305
formatting  301
GregorianCalendar  303

java.util.Date  303

deadlock  516

deadly diamond of death  223

declarations
about  50
exceptions  335–336
instance variables  50

default access  668

default value  84

deployment options  582, 608

deserialized objects  441. See also serialization

directory structures
packages  589
servlets  626

doctor  169

dot operator
reference  54

double  51

duck  277
construct  242
garbage collect  261

ducking exceptions  335

E
EJB  631

encapsulation
about  79–82
benefits  80

end of book  648

enumerations  671–672

enums  671–672

equality  560
and hashCode()  561

equals()  561

equals( )
about  209
Object class  209
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event handling  357–361
event object  361
listener interface  358–361
using inner classes  379

event source  359–361

exceptions
about  320, 325, 338
catch  321, 338
catching multiple exceptions  329, 332
checked vs. runtime  324
declaring  335–336
ducking  335–336
finally  327
flow control  326
handle or declare law  337
propagating  335–336
remote exceptions  616
throwing  323–326
try  321, 338

executable JAR  585–586, 586
with packages  592, 592–593

exercises
be the...  88, 118, 266, 310, 395
code magnets  20, 43, 64, 119, 312, 349, 467, 

524–525
honeypot  267
true or false  311, 348, 466, 602
what’s the declaration  231
what’s the picture  230
which layout manager?  424
who am I  45, 89, 394

Extreme Programming  101

F
File  452

FileInputStream  441. See also I/O

FileOutputStream  432

FileReader  454. See also I/O

files
File class  452

reading from  441, 454
source file structure  7
writing to  432, 447

FileWriter  447

File class  452

final
class  189, 283
methods  189, 283
static variables  282
variables  282, 283

finally block  327

fireside chats
about  18

five minute mystery. See puzzles

float  51

FlowLayout  403, 408–410

flow control
exceptions  326

font  406

formatting
dates  301–302
format specifiers  295–296
argument  300
numbers  294–295
printf()  294
String.format()  294

for loops  105

fully qualified name  154, 157
packages  587

G
garbage collection

about  40
eligible objects  260–263
heap  57, 58
nulling references  58
reassigning references  58

generics  540, 542, 568–574
methods  544
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wildcards  574

getters and setters  79

ghost town  109

giraffe  50

girl dreaming
inner classes  375
Java Web Start  596

girl in a tub  177

girl who isn’t getting it  182–188

graphics  364–366. See also GUI
Graphics2D class  366
Graphics object  364

GregorianCalendar  303

guessing game  38

GUI  406
about  354, 400
animation  382–385
BorderLayout  370–371, 401, 407
box layout  403, 411
buttons  405
components  354, 363–368, 400
event handling  357–361, 379
flow layout  403, 408
frames  400
graphics  363–367
ImageIcon class  365
JButton  400
JLabel  400
JPanel  400, 401
JTextArea  414
JTextField  413
layout managers  401–412
listener interface  358–361
scrolling (JScrollPane)  414
Swing  354

GUI Constants
ScrollPaneConstants.HORIZONTAL_SCROLL-

BAR_NEVER  415
ScrollPaneConstants.VERTICAL_SCROLLBAR_

ALWAYS  415

GUI methods

drawImage()  365
fillOval()  365
fillRect()  364
gradientPaint(). See also GUI
paintComponent()  364
setColor()  364
setFont()  406

GUI Widgets  354
JButton  354, 405
JCheckBox  416
JFrame  354, 400, 401
JList  417
JPanel  400, 401
JScrollPane  414, 417
JTextArea  414
JTextField  413

H
HAS-A  177–181

hashCode()  561

HashMap  533, 558

HashSet  533, 558

Hashtable  558

heap
about  40, 57, 236–238
garbage collection  40, 57, 58

I
I/O

BufferedReader  454, 478
BufferedWriter  453
buffers  453
deserialization  441
FileInputStream  441
FileOutputStream  432
FileWriter  447
InputStreamReader  478
ObjectInputStream  441
ObjectOutputStream  432, 437
serialization  432, 434–439, 437, 446, 460
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streams  433, 437
with sockets  478

if -else  13

if statement  13

immutability, Strings
immutability  661

implements  224

imports
static imports  307

import statement  155, 157

increment  105

inheritance
about  31, 166–192
and abstract classes  201
animals  170–175
IS-A  214, 251
super  228

initializing
instance variables  84
primitives  84
static variables  281

inner classes
about  376–386
events  379

inner class threesome  381

InputStreamReader  478

instance variables
about  34, 73
declaring  84
default values  84
initializing  84
life and scope  258–263
local variables vs.  236–238, 239
static vs.  277

instantiation. See objects

int  50
primitive  51

Integer. See wrapper

interfaces

about  219–227
for serialization  437
implementing  224, 437
implementing multiple  226
java.io.Serializable  437

IP address. See networking

IS-A  177–181, 251

J
J2EE  631

JAR files
basic commands  593
executable  585–586, 592
manifest  585
running executable  586, 592
tool  593
with Java Web Start  598

Java, about  5, 6

javac. See compiler

Java in a Nutshell  158–159

java sound  317, 340

Java Web Start  597–601
jnlp file  598, 599

Jini  632–635

JNLP  598
jnlp file  599

JPEG  365

JVM
about  2, 18

JWS. See Java Web Start

K
keywords  53

L
l  264

layout managers  401–412
BorderLayout  370–371, 403, 407
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BoxLayout  403, 411
FlowLayout  403, 408–410

lingerie, exceptions  329

LinkedHashMap  533, 558

LinkedHashSet  558

LinkedList  533, 558

linked invocations  664

List  557

listeners
listener interface  358–361

literals, assigning values
primitive  52

local
variables  85, 236, 236–238, 258–263

locks
object  509
threads  509

long  51

loops
about  10
break  105
for  105
while  115

lost update problem. See threads

M
main()  9, 38

make it stick  53, 87, 157, 179, 227, 278

manifest file  585

Map  557, 567

Math class
methods  274–278, 286
random()  111

memory
garbage collection  260–263

metacognitive tip  33, 108, 325

methods
about  34, 78

abstract  203
arguments  74, 76, 78
final  283
generic arguments  544
on the stack  237
overloading  191
overriding  32, 167–192
return  75, 78
static  274–278

midi  317, 340–346, 387–390

midi sequencer  340–346

MINI Cooper  504

modifiers
class  200
method  203

multidimensional arrays  670

multiple inheritance  223

multiple threads. See threads

music. See midi

mystery. See puzzles

N
naming  53. See also RMI

classes and interfaces  154–155, 157
collisions  587
packages  587

networking
about  473
ports  475
sockets  475

new  55

null
reference  262

numbers
formatting  294–295

O
ObjectOutputStream  432, 437
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objects
about  55
arrays  59, 60, 83
comparing  209
creation  55, 240–256
eligible for garbage collection  260–263
equality  560
equals()  209, 561
life  258–263
locks  509

Object class
about  208–216
equals()  561
hashCode()  561
overriding methods  563

object graph  436, 438

object references  54, 56
assignment  55, 262
casting  216
comparing  86
equality  560
nulling  262
polymorphism  185–186

OO
contracts  190–191, 218
deadly diamond of death  223
design  34, 41, 79, 166–191
HAS-A  177–181
inheritance  166–192
interfaces  219–227
IS-A  177–181, 251
overload  191
override  167–192
polymorphism  183, 183–191, 206–217
superclass  251–256

operators
and autoboxing  291
bitwise  660
comparison  151
conditional  11
decrement  115

increment  105, 115
logical  151
shift  660

overload  191
constructors  256

override
about  32, 167–192
polymorphism. See polymorphism

P
packages  154–155, 157, 587–593

directory structure  589
organizing code  589

paintComponent()  364–368

parameter. See arguments

parameterized types  137

parsing an int. See wrapper

parsing text with String.split()  458

pass-by-copy. See pass-by-value

pass-by-value  77

phrase-o-matic  16

polymorphism  183–191
abstract classes  206–217
and exceptions  330
arguments and return types  187
references of type Object  211–213

pool puzzle. See puzzles

ports  475

prep code  99–102

primitives  53
== operator  86
autoboxing  288–289
boolean  51
byte  51
char  51
double  51
float  51
int  51
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ranges  51
short  51
type  51

primitive casting
explicit primitive  117

printf()  294

PrintWriter  479

private
access modifier  81

protected  668

public
access modifier  81, 668

puzzles
five minute mystery  92, 527, 674
Java cross  22, 120, 162, 350, 426, 603
pool puzzle  24, 44, 65, 91, 194, 232, 396

Q
quiz card builder  448, 448–451

R
rabbit  50

random()  111

ready-bake code  112, 152–153, 520

reference variables. See object references
casting  216

registry, RMI  615, 617, 620

remote control  54, 57

remote interface. See RMI

reserved words  53

return types
about  75
polymorphic  187
values  78

risky code  319–336

RMI
about  614–622
client  620, 622

compiler  618
Jini. See also Jini
Naming.lookup()  620
Naming.rebind(). See also RMI
registry  615, 617, 620
remote exceptions  616
remote implementation  615, 617
remote inteface  615, 616
rmic  618
skeleton  618
stub  618
UnicastRemoteObject  617
universal service browser  636–648

rmic. See RMI

run()
overriding in Runnable interface  494

Runnable interface  492
about  493
run()  493, 494
threads  493

runnable thread state  495

Ryan and Monica  505–506
introduction  505–506

S
scary objects  200

scheduling threads
scheduling  496–498

scope
variables  236–238, 258–263

scrolling (JScrollPane)  414

serialization  434–439, 446
deserialization  460
interface  437
ObjectInputStream. See I/O
objectOutputStream  432
objects  460
object graph  436
reading. See I/O
restoring  460. See also I/O
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saving  432
serialVersionUID  461
transient  439
versioning  460, 461
writing  432

server
socket  483. See also socket

servlet  625–627

Set  557
importance of equals()  561
importance of hashCode()  561

short  51

short circuit logical operators  151

sink a dot com  96–112, 139–150

skeleton. See RMI

sleep()  501–503

sleeping threads  501–503

snowboard  214

socket
about  475
addresses  475
creating  478
I/O  478
ports  475
reading from  478
server  483
TCP/IP  475
writing to  479

sorting
Collections.sort()  534, 539, 547
Comparable interface  547, 549
Comparator  551, 553
TreeSet  564–566

source files
structure of  7

specifiers
format specifiers  295, 298
argument specifier 300

stack
heap vs.  236

methods on  237
scope  236
threads  490
trace  323

static
enumerated types  671
initializer  282
Math class methods  274–278
methods  274–278
static imports  307
variables  282

streams  433. See also I/O

String
arrays  17
concatenating  17
methods  669
parsing  458
String.format()  294–297
String.split()  458

StringBuffer/StringBuilder
methods  669

stub. See RMI

subclass
about  31, 166–192

super  228
about  31

superclass
about  166–192, 214–217, 228

super constructor  250–256

Swing. See GUI

synchronized
methods  510. See also threads

syntax
about  10, 12

System.out.print()  13

System.out.println()  13
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T
talking head  203

TCP ports  475

Telluride  30

testing
extreme programming  101

text
parsing with String.split()  458  458
read from a file. See also I/O
write to a file  447

text area (JTextArea)  414

text field (JTextField)  413

Thread.sleep()  501–503

threads
about  489–515
deadlock  516
locks  509
lost update problem  512–514
run()  493, 494
Runnable  492, 493, 494
Ryan and Monica problem  505–507
scheduling  496, 496–498
sleep()  501–503
stack  490–491
start()  492
starting  492
states  495, 496
summary  500, 517
synchronized  510–512
unpredictability  498–499

throw
exceptions  323–326
throws  323–326

transient  439

TreeMap  558

TreeSet  533, 558, 564–566, 566

try
blocks  321, 326

type  50
parameter  137, 542, 544

type-safety  540
and generics  540

U
universal service browser  636–648

V
variables

assigning  52, 262
declaring  50, 54, 84, 236–238
local  85, 236–238
nulling  262
primitive  51, 52
references  54, 55, 56, 185–186
scope  236–238
static. See static

variable declarations  50
instance  84
primitive  51
reference  54

virtual method invocation  175

W
web start. See Java Web Start

while loops  11, 115

wildcard  574

wine  202

wrapper  287
autoboxing  288–289
conversion utilities  292
Integer.parseInt()  104, 106, 117

writing. See I/O



the index 

688 index

Don’t you know about the web site?  
We’ve got answers to some of the 

Sharpens, examples, the Code Kitchens, 
Ready-bake Code, and daily updates 
from the Head First author blogs!

This isn’t goodbye 
Bring your brain over to

wickedlysmart.com


