
Note to the Reader: Throughout this index boldfaced page numbers indicate primary discussions of a topic.
Italicized page numbers indicate illustrations.

Index

A
abs() method, 549
abstract buttons

icons for, 331–335, 332, 334
mnemonics for, 335–336, 335
text for, 333–335, 334
tool tips for, 337–338, 337

abstract classes, 845
abstract methods, 39, 79, 845
abstract modifier, 64
Abstract Window Toolkit (AWT), 269–270, 845
AbstractAction class, 419–420
AbstractButton class, 324, 331, 826
AbstractCellEditor class, 478–479
abstraction

in classes, 36, 39–40, 39
defined, 845

AbstractListModel class, 455
AbstractSelectableChannel class, 743
AbstractTableModel class, 468
accept() method

in ExtensionFilter, 448–449
in ServerSocket, 749–750

accessibility modifiers, 68–70, 69, 83
AccessibleContext class, 366
accessing array elements, 92
accessories, 450
Account class, 147
Acrobat files, 732
Act interface, 81
action events, 380–383, 383
Action interface, 419–420
action listeners, abstracting, 419–422, 420
ActionEvent class, 380–381
ActionListener interface, 85, 377, 380
ActionMap class, 423
actionPerformed() method

in ActionListener, 85
in AncestorTest, 386
in ClipText, 499
in KeyPanel, 567–569, 572
in ListSelectionModel, 473–474
in MessageActionListener, 452
in MyAction, 421

in MyActionListener, 377, 423
in PersisTest, 651

ActionTest class, 381–383
ActionTester class, 421
active windows, 427
activeCount() method, 135
activeGroupCount() method, 135
ActiveX technologies, 845
Actor1 class, 81
Actor2 class, 81
actors for threads, 139–140
acyclic gradient fills, 231
adapters

defined, 845
purpose of, 415–416

add() method
in BorderLayout, 279
in box1, 287
in box2, 287
in Calendar, 558
in CardLayout, 282
in Container, 274–275
in ContentPane, 275, 286–287
in GridBagConstraints, 299–300
in GridBagLayout, 297
in JButton, 325
in JCheckBox, 344
in JMenu, 368
in JTextField, 355
in KeyPanel, 571
in ListIterator, 542
in Vector, 516, 518

addActionListener() method
in ActionListener, 85, 377
in MyBean, 690
in TrafficLight, 706–707
in Vector, 688–689

addChoosableFileFilter() method, 446
addColorPanel() method, 441
addDigit() method, 573–577
addElement() method

in DefaultListModel, 456
in Vector, 516

addFirst() method, 539
addition, 56
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additive colors, 845
addLast() method, 539
addLayoutComponent() method, 301–303
addNodeChangeListener() method, 529
addNotify() method, 318
addPreferenceChangeListener() method, 530
addPropertyChangeListener() method, 691
addRenderingHints() method, 236
addresses

Internet, 717–719
in IP packets, 714, 714
URL, 735

addSeparator() method, 368–369
addTab() method, 283
addVetoableChangeListener() method, 692
adjustment events, 383–385
AdjustmentEvent class, 383
AdjustmentListener interface, 383
AdjustmentTest class, 384–385
affine transforms, 845
AffineTransform class, 225, 243
AffineTransformOp class, 256
after() method, 557
aggregation, 41–42, 41
algorithms, proprietary, 786
Aliased class, 237
alignment

in BoxLayout, 290–292, 290–292
in FlowLayout, 277
of labels, 340–341

AlignX class, 290
AlignY class, 292
allClear() method, 571
allocate() method, 657
alpha setting, 845
AlphaComposite class, 246–247
ampersands (&) for AND operator

bitwise, 59, 61
Boolean, 58

ancestor event types, 385–387
AncestorEvent class, 385
AncestorListener interface, 385–386
ancestorMoved() method, 386
ancestorRemoved() method, 386
AncestorTest class, 386–387
AND operator

bitwise, 59, 60, 61
Boolean, 58

Andreesen, Marc, 4
Animate class, 211–212

animation, 203. See also graphics
buffering for, 212–215
doing, 210–212, 211
images for, 203–210
speeding up, 221

anonymous classes, 85
AnOvalIcon class, 447
antialiased rendering, 234–237, 237
APIs (Application Programming Interfaces), 845
Appearance tab, 675, 675
Applet class, 787
APPLET tag, 28–29
applets

vs. applications, 12–13
compiling, 28
creating, 26–28
debugging, 31
defined, 845
deploying, 586–587

Java Plug-in for, 587–589, 588
Java Web Start for, 589–596, 589–595

documenting, 30, 30
GUI-driven. See calculator
HTML loaders for, 28–29
optimizing, 596–599, 599
running, 29–30, 29–30
tags for, 823–824

appletviewer tool, 14, 15, 29–31, 29
defined, 845
options for, 837

Application layer in JDBC, 770–772
Application Manager, 590–591, 590–591
Application Programming Interfaces (APIs), 845
applications

vs. applets, 12–13
compiling, 20–21
creating, 19–20
debugging, 25
documenting, 23–24, 24
integrating with C/C++, 24–25
MIME types for, 732
running, 21–23, 21

applyComponentOrientation() method, 315
Arc2D class, 226–227, 238
architectural neutrality, 7–8
archives, 845
arcs

drawing, 190–191, 191
Graphics2D for, 226–227, 226, 228

Arcs class, 190
ArgLength class, 92
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arguments
for applets, 29
defined, 845
in main, 20

arithmetic
with dates, 558
operators for, 55–56

ArithmeticException class, 119
arraycopy() method, 96–97
ArrayEnumerationFactory class, 521
ArrayIndexOutOfBoundsException class, 92, 691
ArrayList class, 539
arrays, 91–92

accessing elements in, 92
converting collections to, 535
copying and cloning, 95–98, 96–97
creating and initializing, 93–94
declaring, 92–93
defined, 845
as enumerations, 521–522
memory for, 94–97, 94–97
multidimensional, 99–100, 100, 854
searching and sorting, 98–99

Arrays class, 98, 547–548
asList() method, 548–549
assert keyword, 124–125
AssertionError class, 124
assertions, 124–125

defined, 845
enabling, 125–126

AssertTest class, 124–125
assignment

with arrays, 95–96, 96
operators for, 54, 61–62

assistive technologies, 366
association in classes, 40–41, 40
associativity, 55
asterisks (*)

for comments, 23, 43
for multiplication, 56

atomic code, 846
Attr class, 606–607
attributes, 35

file, 606–607
printing, 676–680

AttributeSet class, 680
audio

MIME types for, 732
playing, 219–221

AudioClip interface, 219
AuthDemo class, 740–741

authentication, 738–740
Authenticator class, 738–740
@author tag, 44
AWT (Abstract Window Toolkit), 269–270, 845
AWTEvent class, 379, 379
AWTEventMulticaster class, 418, 689

B
\b escape sequence, 51
background color, 198
backslashes (\), escape sequence for, 51
backspaces, escape sequence for, 51
BandCombineOp class, 256
Bar class, 45–47
bars (|)

for OR operator
bitwise, 59, 61
Boolean, 58

for pipe operations, 621
base classes, 846
base64 encoding, 738
baselines, 846
basic MIME types, 732
BasicButtonUI delegates, 452
BasicStroke class, 228–229
BDK (Beans Development Kit), 695–696. See also JavaBeans

BeanBox application in, 697–702, 697–698
for creating beans, 702–711
defined, 846
installing, 696

BeanBox application, 697–698, 697–698
connecting Beans in, 699–701, 700–701
inserting Beans in, 709, 709
sample Beans in, 698–699

beanbox directory, 696
BeanBuilder tool, 294, 294
BeanInfo interface, 694–695, 846
Beans Development Kit (BDK), 695–696. See also JavaBeans

BeanBox application in, 697–702, 697–698
for creating beans, 702–711
defined, 846
installing, 696

before() method, 557
behavior modifiers, 63–68
behaviors in OOP, 33
BevelBorder class, 329
Bezier curves, 239
big-endian order, 640, 846
BigDec class, 553–554
BigDecFormat class, 556
BigDecimal class, 552–554
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BigInt class, 552
BigInteger class, 551–552
binary streams, 640
binarySearch() method, 98, 549
bits, 59, 59
BitSet class, 531–533
bitwise operators, 59–61, 60
blending constants, 246
blitting, 846
blocked threads, 132–133
blocks of code, 53, 846
blockTicker() method, 152
BlueButton Bean, 699
blurring effects, 258
BMTesting class, 452
bodies

in for statements, 104–105, 105
in while loops, 105–106

Booch, Grady, 34
boolean datatype

default array fill values for, 93
initial values of, 52
literals in, 50
size of, 49
variables for, 846

Boolean operators, 58
Border interface, 328–331
BorderFactory class, 330
BorderLayout manager, 277–280, 278–280
BorderLayoutTest class, 278
borders for buttons, 328–331, 329–330
bound properties, 691–692
bounding rectangles, 189, 846
Box class, 287–289, 288–289, 826
boxes around text, 201–202
BoxLayout manager, 287–292, 288–292
braces ({})

in array initialization, 93
for blocks, 53
defined, 846

brackets ([])
for array declarations, 92
in regular expressions, 659

branching statements. See flow-breaking statements
break statements, 108, 846
BridgeTester Bean, 699
brighter() method, 197
brightness in color, 197
Buffer class, 656–658
BufferedAnimate class, 214–215
BufferedDiff class, 639–640

BufferedImage class, 213, 254–256
BufferedImageFilter class, 256
BufferedImageOp interface, 256–257
BufferedInputStream class, 627–628
BufferedOutputStream class, 639–640
BufferedReader class, 627–628
BufferedWriter class, 639–640
buffers, 603

for animation, 212–215
with BufferedInputStream and BufferedReader, 627–628
with BufferedOutputStream, 639–640
defined, 846
in New I/O package, 656–658
for performance, 613, 639–640

BufferStrategy class, 263–264
ButtonBorderTest class, 330
ButtonGroup class, 344–345
ButtonIconTest class, 326
ButtonImageTest class, 328
ButtonMnemonicTest class, 336
ButtonModel interface, 451–452
buttons

abstract. See abstract buttons
adding, 323–325, 324
borders for, 328–331, 329–330
delegates for, 452–453
images on, 326–328, 326, 328

ButtonTest class, 325, 378
ButtonTipTest class, 337
ButtonUI delegates, 452
byte datatype

casting, 72
default array fill values for, 93
initial values of, 52
range of, 50
size of, 49

ByteArrayInputStream class, 619–620
ByteArrayOutputStream class, 637–639
ByteBuffer class, 657
bytecode verifier, 7, 847, 859
bytecodes, 847
BytesMessage messages, 801

C
C/C++ language and code

integrating applications with, 24–25
MIME type for, 732

C# language, 9
caches, 738
CalcStack class, 576–578, 600
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calculator, 563–565, 564
CalcStack for, 576–578
display for, 572–576
KeyPanel for, 566–572
seven-segment digits subsystem for, 579–586, 584–585
StackCalculator, 565–566

Calendar class, 95, 557–558
CallableStatement class, 770
cancel() method

in Timer, 138
in TimerTask, 138

canImport() method
in ImageSelection, 506
in TransferHandler, 504

CAP_ constants, 229
CardBank class, 780–781
cardinality, 40–41, 40
CardLayout manager, 281–282, 281–282
CardLayoutTest class, 281–282
carets (^)

in regular expressions, 659
for XOR operator

bitwise, 59, 61
Boolean, 58

carriage returns, escape sequences for, 51
Cascading Style Sheet (CSS) file, 24
case clause, 847
casting, 71–72

defined, 847
operator for, 62–63
between primitive types, 72–73
between reference types, 73

catch clause, 847
CellEditor interface, 478
CellEditorListener interface, 478
certification, 180, 847
chaining exceptions, 120–121
changeBackground() method, 411
changeColor() method, 480
ChangeEvent class, 473
ChangeReporter Bean, 699
changeSign() method, 569
ChangingButtonIconTest class, 332–333
Channel interface, 741
channels

in New I/O package, 657–658
in RMI, 774
socket

nonblocking reads in, 743–748
nonblocking servers in, 753–755
reading from, 741–743

ChannelServer class, 754–755
char datatype

casting, 72
initial values of, 52
literals in, 51
size of, 49
for tokens, 635

character sets in New I/O package, 658–659
CharArrayReader class, 620
CharArrayWriter class, 637–639
CharBuffer class, 657
charge port, 716
CharSet class, 658
checkboxes, 343–344, 343
CheckBoxTest class, 344
checkEmailAddress() method, 727
Cipher class, 765
CipherOutputStream class, 764
class files, 789, 847
class libraries, 6, 847
class loader, 7, 847
class members, 847
class name resolution, 87
ClassCastException class, 73, 518
classes

abstraction in, 36, 39–40, 39
aggregation in, 41–42, 41
association in, 40–41, 40
defined, 847
diagrams of, 35–37, 35–36
disassembling, 25–26
encapsulation in, 37
factory, 755–756, 757, 850
fields and methods in, 35–36, 35–36
generalization in, 37–39, 38
information hiding in, 37, 37
naming conventions for, 89
for objects, 34
in optimizing applets, 597

ClassLoader class, 126
ClassNotFoundException class, 115
CLASSPATH environment variable, 18–19, 87–88, 847
-classpath option in java, 22
classTicker() method, 152
clean() method, 583
CLEAR blending constant, 246
clear() method, 530
clearAssertionStatus() method, 126
clearRect() method, 186
clearStack() method, 577, 600–601
clickClunk() method, 623, 625

865CALCULATOR • CLICKCLUNK() METHOD
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ClickPanel class, 651–652
Client class, 752–753
client/server model

in TCP, 724–725
working with, 753

client-side RRL component, 773
clients

properties for, 490–491, 491
in RMI, 783–784

ClientTest class, 752–753
Clip class, 194–195
clip() method, 225
Clipboard, 493

for images, 502–508, 502
for text, 497–502, 498

Clipboard class, 497
ClipboardOwner interface, 496–497
ClipImage class, 250–251, 507–508
Clipped class, 231
clipping in graphics, 194–195, 195
clipRect() method, 194
ClipText class, 497–499
clone() method, 97, 185, 300
Cloneable interface, 97, 300
cloning

arrays, 95–98, 96–97
defined, 847

close() method
finally statements in, 614
in XMLEncoder, 655

CODE attribute, 29
code obfuscation, 598–599, 599
CODEBASE attribute, 203
codebases, 847
Collection interface, 533–535, 533
Collections class, 545–546, 549
Collections Framework, 175, 513–514

bitsets in, 531–533
dictionaries in, 522–523, 523
enumerations in, 520–522
hash tables in, 523–526
hierarchy in, 533–536, 533–534
lists in, 538–542
maps in, 542–544
preferences in, 528–531
properties in, 526–528
sets in, 537–538
sorting in, 547–549
stacks in, 519–520
synchronization in, 545–546
vectors in, 514–518

colons (:)
for CLASSPATH, 18
in conditional operator, 57, 102

color
in graphics, 196–198
in JavaBeans, 691
rotating, 211–212

color choosers, 438–441, 440
Color class, 196–197, 231
color table, 813–818
ColorConvertOp class, 256
ColorModel class, 260
ColorTester class, 441
combo boxes

adding, 346–347, 346
models for, 454–462, 460

ComboBoxModel class, 454–457
ComboTest class, 347
Comet class, 518
command-line options, 835–838
commas (,)

in array initialization, 93
in for statements, 105

comments, 43–47, 47
for applications, 23–24, 24
defined, 847

Common Object Request Broker Architecture (CORBA), 772
communications

interthread, 153–160
in JavaBeans model, 686

Comparable interface, 98, 547–548
Comparator interface, 547–548
compare() method, 547
compareTo() method, 57

in Comparable, 547
in Date, 557

comparing
files, 612–614
objects, 56

compartmentalizing objects, 37
compilers, 847
compiling

applets, 28
applications, 20–21
JavaBeans, 708–709
packages, 88–89

Component class, 270–271
composition of, 305–311, 306
methods in

event-handling, 311–313
focus management, 315

CLICKPANEL CLASS • COMPONENT CLASS866

4022indx.qxd  3/28/02  4:49 PM  Page 866



graphics and rendering, 314
image-related, 317
input method, 317
layout manager, 314–315
moving and resizing, 313
painting, 315–316
peer communication, 317–318
pop-up menu, 317
position and geometry querying, 313–314
state, 316

componentAdded() method, 390
ComponentEvent class, 387–388
ComponentListener interface, 387
componentMoved() method, 388
componentRemoved() method, 390–391
componentResized() method, 388
components. See also Component class

defined, 847
events for, 387–389

componentShown() method, 388
ComponentTest class, 388–389
Composite interface, 225
CompositeIt class, 247–249
compositing

in 2D API, 246–249, 247
defined, 847

CompoundBorder class, 329
compressing files, 632–634, 643–644
CompressIt class, 643–644
concatenating

streams, 620–621
strings, 61

concatenation operator, 61
concrete property, 847
conditional operator, 57, 102
conditional statements, 100

defined, 847
if, 100–102
switch, 102–104

conditions
in for statements, 104, 105
in while loops, 105–106

configuration files, 640
configureBlocking() method, 743
confirmation dialogs, 435–436, 436
Connection interface, 768–770
connection-oriented protocols, 714
connectionless protocols, 714
connections

in RMI, 774
to SMTP servers, 725–729

Socket for, 723–724
to Web servers, 729–732

constantE() method, 570
constantPI() method, 570
constants

common, 809
final modifier for, 52, 67–68
naming conventions for, 90

constrained properties, 692–693
Constraints class, 292–294
constructor references, 74–75
constructors, 848
Consumer class, 159–160
Container class, 270–276
ContainerEvent class, 389–390
ContainerListener interface, 389
ContainerOrderFocusTraversalPolicy class, 428
containers, events for, 389–391
ContainerTest class, 390–391
content encoding in HTTP, 738
content type in HTTP, 738
ContentHandler class, 756
ContentHandlerFactory interface, 756, 757
ContentPane class, 275
contentsLost() method, 255, 264
continue statements, 109, 848
Controllers in MVC architecture, 450–451
conversions

casting. See casting
collections to arrays, 535
list of, 811–813

convolve operations, 257–258, 848
ConvolveIt class, 257–258
ConvolveOp class, 256
coordinate system translations, 193–194, 243
copying arrays, 95–98, 96–97
CORBA (Common Object Request Broker Architecture),

772
Core Java API, 848
cosine() method, 569, 572
count() method, 618–619
-cp option in java, 22
createBufferStrategy() method, 263
createGlue() method, 289
createGraphics() method, 255
createHorizontalBox() method, 287
createHorizontalGlue() method, 289
createHorizontalStrut() method, 288
createImage() method, 218
createPrintJob() method, 669
createRigidArea() method, 288

867COMPONENTADDED() METHOD • CREATERIGIDAREA() METHOD

4022indx.qxd  3/28/02  4:49 PM  Page 867



createTempFile() method, 608
createTransferable() method

in ImageSelection, 506
in TransferHandler, 504

createVerticalBox() method, 287
createVerticalGlue() method, 289
createVerticalStrut() method, 288
CreditCard interface, 775
CreditCardImpl class, 775–778
CreditLineExceededException class, 776
CreditManager interface, 775–776
CreditManagerImpl class, 775, 778–779
critical sections, 848
Crop class, 218–219
CropImageFilter class, 218
cropping images, 218–219, 219
CSS (Cascading Style Sheet) file, 24
Cubic class, 241–242
cubic curves, 238–242
CubicCurve2D class, 238–240
curly braces ({})

in array initialization, 93
for blocks, 53
defined, 846

currentThread() method, 130
currentTimeMillis() method, 65–66, 557
curves, 238–243, 240–242
curveTo() method, 238, 242
customization in JavaBeans model, 686
cyclic gradient fills, 231

D
-D option in java, 22
-d option in javac, 88
-da option in javac, 125
daemon threads, 163–164, 725, 848
DaemonTest class, 163–164
daisy chaining, 848
darker() method, 197
data field

in IP packets, 714, 714
in TCP packets, 715, 715

data hiding, 848
DataBuffer class, 255
DataFlavor class, 494–496
datagram protocol, 713–714, 714
DatagramPacket class, 720–722
datagrams, 722
DatagramSocket class, 720–722
DataInput interface, 610–611
DataInputStream class, 628–630

DataOutput interface, 610–611, 646
DataOutputStream class, 640
datatypes, 35, 49–50

casting. See casting
defined, 848
summary, 808

Date class, 556–557
DateFormat class, 558–559
dates

formatting, 558–560, 823
retrieving on networks, 722, 737

DateTimeSyntax class, 677
daytime port, 716
dead threads, 133
deadlocks, 149, 848
-debug option, 31
debuggers, 848
debugging

applets, 31
applications, 25

decimal() method
in KeyPanel, 570
in LCDDigitDisplay, 574

declaring arrays, 92–93
decompiling, 599–602
decoupling, 848
decrement operator, 55
decryption, 764–765
deep array copies, 97
default access, 68–69, 69
default case, 103
default clause, 848
default constructors, 848
DefaultButtonModel class, 452
DefaultCellEditor class, 478
DefaultEditor class, 500–502
DefaultEditorKit class, 499–500
DefaultFocusTraversalPolicy class, 428
DefaultListModel class, 455–456
DefaultMutableTreeNode class, 483–485
DefaultTableColumnModel class, 471–472
DefaultTableModel class, 468–469
DefaultTreeModel class, 481–482
defining

interfaces, 79–80
syntax tables for streams, 635

DeflaterOutputStream class, 643–644
delDigit() method, 569
delegates

for buttons, 452–453
in event handling, 375–378, 376
in MVC architecture, 451

CREATETEMPFILE() METHOD • DELEGATES868
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deleteOnExit() method, 608
demo directory, 696
deploying applets, 586–587

Java Plug-in for, 587–589, 588
Java Web Start for, 589–596, 589–595

Deposit class, 147, 150
DepositThread class, 148
deprecated elements, 848
@deprecated tag, 44
DES encryption, 765
deserialization, 641

defined, 848
process of, 646–648

design patterns
defined, 849
in network programming, 755–756, 757

DESKeySpec class, 765
desktop background color, 198
destination addresses in packets, 714, 714
destination ports in packets, 715
destroy() method, 27, 787
destructors, 849
device drivers, 603
diagrams, class, 35–37, 35–36
dialogs, user. See user dialogs
DiameterMap class, 543–544
diamond symbols, 41
dictionaries, 522–523, 523
Dictionary class, 522–523
Diff class, 612–614
digitImage() method, 581
Dir class, 607–608
direct buffers, 657
DirectColorModel class, 255
directives in JSP, 795
directories

for Beans Development Kit, 696
listing, 607–608
manipulating, 607–608
in packages, 87–88

DIRECTORY.XSL page, 761
disabling components, 316
disassemblers, 849
disassembling classes, 25–26
discard port, 716
display lists, 649
display modes, 261–262
DisplayInfo class, 262
DisplayMode class, 261–262, 264–265
displayValues() method, 161–162
dispose() method, 668

distributed computing libraries, 178–180
distributed objects, 6
divide() method, 571
division, 56
DNS (Domain Name System), 718, 849
DNSLookup class, 718–719
do-while statements, 107–108, 107, 849
doc directory, 696
Doc interface, 670–671
DocAttributeSet interface, 673, 676
DocFlavor class, 671–672
DocPrintJob interface, 670
Document Object Model (DOM), 762–764
documentation

for applets, 30, 30
for applications, 23–24, 24
comments, 43–47, 47, 849
SDK, 19

DocumentBuilder class, 764
DocumentBuilderFactory class, 764
doLayout() method, 315
dollar sign characters ($) in identifiers, 48
DOM (Document Object Model), 762–764
Domain Name System (DNS), 718, 849
domain names, 718
double-buffering

for animation, 212–215
defined, 849

double datatype
casting, 72
default array fill values for, 93
initial values of, 52
literals in, 51
range of, 50
size of, 49

double quotes (“), escape sequence for, 51
DoubleBuffer class, 657
downloading

SDK, 16
Web pages, 730–732

drag-and-drop operations, 493, 508–511
DragImage class, 510–511
Draw 4 demo, 592, 593
draw() method, 225, 238
drawArc() method, 190
drawBytes() method, 191
drawChars() method, 191
drawHLine() method, 202
drawImage() method, 204
drawing areas, 234
drawing color, 196–198

869DELETEONEXIT() METHOD • DRAWING COLOR
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drawing images, 204–207, 206
drawing mode, 198
drawLine() method, 186
drawNumber() method

in LCDDigitDisplay, 576
in SevenSegmentDigits, 581–586

drawOval() method, 189
drawPolygon() method, 187
drawPolyline() method, 187
drawRect() method, 186
drawString() method

in Graphics, 191
in LCDDigitDisplay, 576

drawVLine() method, 202
Driver interface, 768–770
Driver layer, 768–770
DriverManager class, 768–770
drivers

I/O device, 603
in JDBC, 768–770, 768–769

drop() method, 577–578, 601
DST blending constants, 246
Duff, Tom, 247
Duke mascot, 849
dump() method, 388
dumpInfo() method

in AdjustmentTest, 384–385
in AncestorTest, 387
in FocusTest, 392
in KeyTest, 403
in MenuTest, 405
in SelfInternalFrame, 397

dumping thread state, 138–139
dumpStack() method, 130
DumpTimerTask class, 140
DuplicateAccountException class, 776
dynamic languages, 8–9

E
e-mail

JavaMail for, 796–799
server connections for, 725–729

-ea option in javac, 124–125
echo port, 716
Edit menu in BeanBox, 698
editor kits, 499–502
EditorKit class, 497, 499
editors

selecting, 19
for TrafficLight class property, 707–708

EJB (Enterprise JavaBeans), 802

elements() method
in Hashtable, 525
in Stack, 520
in Vector, 620

Ellipse2D class, 238
else clause, 101, 849
EmptyBorder class, 329
-enableassertions option, 124
-enablesystemassertions option, 125
enabling assertion checking, 125–126
encapsulation

in classes, 37
defined, 849

encode() method, 738
encoding

2D API images, 258–259
defined, 849

encryption, 764–767
end method(), 668
endianness, 640, 846
endpoints in RMI, 774
EnhancedFileTester class, 447–450
enter() method, 569
enterDigit() method, 569, 572
entering() method, 664
Enterprise JavaBeans (EJB), 802
entity beans, 802
entries() method, 632
Entry interface, 83
entrySet() method, 525
enumerate() method, 135
Enumeration interface, 520, 620
enumeration() method, 549
enumerations, 520–522
EnumSyntax class, 677
EOF class, 629–630
EOFException class, 115, 628
ephemeral ports, 725, 749
equal signs (=)

for assignment, 54, 61–62
for equality, 56
in inequality operator, 57

equals() method, 57
in Arrays, 99
in Date, 557
in Hashtable, 524–525
in Insets, 185
in Set, 537
in StackTraceElement, 121

Error class, 114, 114
error classes, 175
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-esa option in javac, 125
escape sequences, 51, 810
EtchedBorder class, 329
even/odd winding rule, 227, 228
event-driven programming, 849
EventListener interface, 376, 689
EventListenerList class, 418–419, 689
EventMonitor Bean, 699
EventObject class, 378–379
EventQueue class, 430
events and event handling, 375

abstract action listeners for, 419–422, 420
Component methods for, 311–313
defined, 849
delegation-based, 375–378, 376
for JavaBeans, 687–690, 687
listener lists for, 417–419
types, 378–379, 379–380

action, 380–383, 383
adjustments, 383–385
ancestor, 385–387
component, 387–389
container, 389–391
focus, 391–393, 424–429, 427–428
hyperlink, 393–395
internal frame, 395–397
item, 397–399, 399
key, 400–404
keyboard, 422–424
menu, 404–405
mouse, 406–409, 409
mouse wheel, 409–411
for multiple threads, 429–430
pop-up menu, 411–413
window, 413–415

EventTargetDialog pop-up window, 700, 701
EventType class, 394
Exception class, 114–115, 114
exception handling, 113

chaining exceptions, 120–121
classes for, 175
constructs for, 113–114
customized classes for, 119–120
example, 115–117, 116
Exception class hierarchy in, 114–115, 114
finally clause in, 122–124
methods for, 118–119
stack dumps in, 121–122
throwing, 119

@exception tag, 44
exceptions, 849

exclamation points (!) in inequality operator, 57
execute() method, 771
executeQuery() method, 771
executeUpdate() method, 771
execution contexts, 127
exit() method, 111
ExitableJFrame class, 184, 271
exiting() method, 664
ExplicitButton Bean, 698–701, 700
expressions, 53–54

defined, 849
regular, 659–662

extcheck utility, 16
extends keyword, 39, 80
Extensible Markup Language (XML), 179, 759–760

defined, 860
encoding and decoding in, 653–656
SAX for, 762–764
transforming, 760–762, 762

Extensible Style Language for Transformation (XSLT),
760–762, 762

extension libraries
COMM, 802–805
J2EE, 785–786

EJB, 802
JavaMail, 796–799
JMS, 800–801, 800
JNDI, 799
JSP, 794–796
servlets, 786–793, 790

J2SE, 759
JDBC, 768–772, 769
JNI, 785
RMI, 772–785, 773
for security, 764–767
XML, 759–764

ExtensionFilter class, 446, 448–449
Externalizable interface, 645

F
\f escape sequence, 51
factory classes, 755–756, 757, 850
FAQs (Frequently Asked Questions), 840
fields

in classes, 35–36, 35–36
defined, 850

FieldSave class, 653
file choosers, 441–450, 446–447
File class, 604–608
File menu in BeanBox, 698, 701–702
file systems, 604–605
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File Transfer Protocol (FTP)
port for, 715–716
specifications for, 725
in URLs, 756

FileChannel class, 658, 741
FileFilter class, 446
FileInputStream class, 616–619
filenames, 605–606
FileNotFoundException class, 115, 118
FileReader class, 616–619
files

accessing, 608–614
attributes for, 606–607
comparing, 612–614
compressing, 632–634, 643–644
I/O for. See input/output; streams
listing, 607–608
naming, 605–606

FileView class, 446
fill() method

in Arrays, 99
in Graphics2D, 225, 231, 238
in PanelTest, 338

fillArc() method, 190
fillOval() method, 189
fillPolygon() method, 187
fillRect() method, 186
fills, gradient and textured, 231–234, 232–233
FillUp class, 232–233
filter() method, 256
FilteredImageSource class, 218
FilterInputStream class, 627

BufferedInputStream in, 627–628
DataInputStream in, 628–630
PushbackInputStream in, 631

FilterOutputStream class, 21, 639
BufferedOutputStream in, 639–640
DataOutputStream in, 640
ObjectOutputStream in, 641
PrintStream in, 641–642

FilterReader class, 627
BufferedReader in, 627–628
LineNumberReader in, 630–631
PushbackReader in, 631

FilterWriter class, 639
final modifier

for constants, 52, 67–68
defined, 850
for local classes, 84

finalizer methods, 850
finally clause, 122–124, 614, 850
FinallyTest class, 123–124

find() method, 660
findCreditAccount() method

in CreditCardImpl, 779
in CreditManager, 776

findThread() method, 624–626
finger port, 716
fireAction() method, 707
fireActionPerformed() method

in EventListenerList, 419
in MyApp, 690

fireContentsChanged() method, 456
firePropertyChange() method, 692
First2D class, 227
FirstThread class, 130
fiveSeconds() method, 118
flavors

in printing, 671–673
in transferable objects, 494–496

flip() method, 657
float datatype

casting, 72
default array fill values for, 93
initial values of, 52
literals in, 51, 53
range of, 50
size of, 49

FloatBuffer class, 657
flow-breaking statements, 108

break, 108
continue, 109
defined, 850
labels, 109
return, 110–111

flow-control statements, 100
conditional, 100–104
defined, 850
loop control, 104–108, 105–107

FlowingButtons class, 276
FlowLayout manager, 276–277, 276
FlowLayoutTest class, 270–271
flushing, 850
focus

Component methods for, 315
events for, 391–393, 424–429, 427–428
traversing, 427–429, 427–428

focus cycle, 427
focusCycleRoot property, 427
focused windows, 427
FocusEvent class, 391–392
focusGained() method, 392
FocusListener interface, 391
focusLost() method, 392
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FocusTest class, 392
FocusTraversalPolicy class, 427–428
Font class, 198
FontMetrics class, 200
fonts

in 2D API text processing, 249–250
in graphics, 198–202, 200–201
for seven-segment digits, 584

Fonts class, 199, 200
for statements, 104–105, 105, 850
form feeds, escape sequence for, 51
FormattedTest class, 361
formatting

2D API images, 254–255
dates, 558–560, 823
numbers, 554–556, 555
text fields, 360–361

forName() method, 658
forums, 841
404: Not Found error message, 732
Frame class, 183, 272
frame headers, 714, 714, 850
frame rate, 850
frameInit() method, 184
frames, 714

defined, 850
for graphics, 183–186, 183
internal

events for, 395–397
working with, 363–364, 363

frameworks, 850
frequency() method, 619
Frequently Asked Questions (FAQs), 840
friendly protection, 850
FTP (File Transfer Protocol)

port for, 715–716
specifications for, 725
in URLs, 756

FULL date format, 559
full screen rendering, 262–266, 266
FullScreen class, 264–266
fully qualified class names, 87
functions, 35

G
Gage, John, 4
garbage collection, 6, 78, 850
general resources, 843–844
General tab, 674, 674
generalization, 37–39, 38
GeneralPath class, 238, 242–243, 242

Generic Security Service (GSS-API), 764
generics, 5
GenericServlet class, 788, 791
geometry querying methods, 313–314
get() method

in Calendar, 557–558
in Hashtable, 525–526
in HTTP, 730–731
in Monitor, 158
in NoWaitMonitor, 154
in Preferences, 529
in Vector, 516

GET requests in HTTP, 729
getAccumulator() method

in CalcStack, 577–578, 601
in KeyPanel, 572

getAddress() method, 719
getAlignmentX() method, 315
getAlignmentY() method, 315
getAllByName() method, 717
getAllFonts() method, 249
getAppletInfo() method, 565–566
getAudioClip() method, 220
getAvailableFontFamilyNames() method, 249
getBackgroundColor() method, 691
getBalance() method, 147
getBorderInsets() method, 329
getBounds() method, 314
getByAddress() method, 717
getByName() method, 717
getCellEditorValue() method, 479
getChannel() method, 611
getChild() method, 303, 531
getClassLoader() method, 126
getClassName() method, 121
getClip() method, 194
getClipBounds() method, 194
getCodeBase() method, 203
getColor() method, 196
getComponent() method, 302
getComponentCount() method, 302
getComponentOrientation() method, 315
getConnection() method, 770
getConstraint() method, 293
GetContent class, 733
getContent() method

in URL, 735
in URLConnection, 756

getContentEncoding() method, 737
getContentLength() method, 737
getContentPane() method, 271
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getContents() method, 499
getContentType() method, 737
getCreditLine() method

in CreditCard, 775
in CreditCardImpl, 777

getCurrencyInstance() method, 554
getCurrentKeyboardFocusManager() method, 425
getCurrentLightState() method, 704
getData() method, 722
GetDate class, 722
getDate() method, 737
getDateInstance() method, 559
getDateTimeInstance() method, 559
getDays() method, 104
getDefaultLightState() method, 704–705
getDefaultScreenDevice() method, 262
getDefaultUseCaches() method, 738
getDescription() method

in ExtensionFilter, 449
in IconView, 448

getDisabledIcon() method, 341
getDisplayModes() method, 262
getDocumentBase() method, 203
getElement() method, 516
getEventType() method, 394
getExpiration() method, 737
getFD() method, 611
getFile() method, 735
getFileName() method, 121
getFilePointer() method, 611
getFont() method, 198
getFontMetrics() method, 200
getGraphics() method, 255, 668
getHeader() method, 792
getHost() method, 735
getHostAddress() method, 719
getHumanPresentableName() method, 496
getIcon() method, 341, 448
getIconHeight() method

in AnOvalIcon, 447
in PieIcon, 326–327, 334, 336
in RedOvalIcon, 422
in TriangleIcon, 342

getIconWidth() method
in AnOvalIcon, 447
in PieIcon, 326–327, 334, 336
in RedOvalIcon, 422
in TriangleIcon, 332, 342

getImage() method
in ConvolveIt, 257–258
in Image, 203

getImageTexture() method, 234
getInputMap() method, 423
getInputStream() method

in ServletRequest, 791, 793
in Socket, 728
in URLConnection, 738
in ZipEntry, 633

getInsets() method, 185
getInstance() method, 557
getKey() method, 531
getKeyStroke() method, 422
getLabel() method, 691
getLastModified() method, 737
getLength() method, 654
getLineNumber() method

in LineNumberReader, 630
in StackTraceElement, 121

getListCellRendererComponent() method
in ListCellRenderer, 458
in MyLabelRenderer, 458, 461

getLocalGraphicsEnvironment() method, 249, 262
getLocalHost() method, 717
getLocalizedMessage() method, 117
getLocation() method, 314
getMaximumSize() method, 296, 303, 314
getMaxPriority() method, 135
getMessage() method, 117
GetMessageExample class, 798–799
getMethod() method, 792
getMethodName() method, 121
getMimeType() method, 680
getMinimumSize() method, 296, 303, 314, 341
getModifiers() method, 381
getMoonCount() method, 517, 540
getMoreResults() method, 771
getName() method

in Comet, 518
in IconView, 448
in JFileChooser, 451
in Planet, 517, 540
in Thread, 135
in ThreadGroup, 135

getNames() method, 654
getNewValue() method, 531
getNext() method, 165–166
getNode() method, 531
getOutline() method, 250
getOutputStream() method

in ServletResponse, 791
in Socket, 728
in URLConnection, 738
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getParameterInfo() method, 566
getParent() method

in NodeChangeEvent, 531
in ThreadGroup, 135

getPasswordAuthentication() method, 738–740
getPathTranslated() method, 792–793
getPercentInstance() method, 555
getPoint() method, 654
getPort() method, 735
getPreferredSize() method

in BorderLayoutTest, 278
in Component, 296, 314

getPrintJob() method, 667
getPriority() method, 135
getProperties() method, 528
getProperty() method, 527
getPropertyChangeListener() method, 691
getProtocol() method, 735
getQueryString() method, 792–793
getRaster() method, 255
getReader() method, 791
getReaderFormatName() method, 258
getRef() method, 735
getResultSet() method, 771
getRotateInstance() method, 244
getScaledInstance() method, 215–216
getScaleInstance() method, 244
getScreenSize() method

in IconLoadDraw, 210
in MediaLoadDraw, 209

getSelectedFile() method, 451
getSelectedIndex() method, 347
getSelectedIndices() method, 350
getSelectedItem() method

in JComboBox, 347
in PartsListModel, 457, 460

getSelectedObjects() method, 347
getSelectedValues() method, 350
getSelectionMode() method, 350
getSignature() method, 777
getSize() method

in Component, 314
for JavaBeans, 692

getSourceActions() method
in ImageSelection, 505
in TransferHandler, 503

getStack() method, 574
getStackElement() method, 577, 601
getStackTrace() method, 121
getSystemClipBoard() method, 497
getTableCellEditorComponent() method, 480

gettableCellRenderer() method, 476
getTableCellRendererComponent() method

in MyTableCellRenderer, 475
in TableCellRenderer, 474

getTags() method, 707–708
getText() method, 325
getTextPlainUnicodeFlavor() method, 496
getThreadGroup() method, 135
getTime() method, 557
getTransferData() method, 499, 507
getTransferDataFlavors() method, 496, 507
getTranslateInstance() method, 243
getTreeCellRendererComponent

in MyCellRenderer, 488–489
in TreeCellRenderer, 488

getTypeDescription() method, 448
getUpdateCount() method, 771
getUseCaches() method, 738
getValue() method, 420
getVetoableChangeListener() method, 692
GetWebPage class, 730–732
GetWebPage2 class, 741–743
GetWebPage3 class, 746–748
getWriter() method, 791–792
getWriterFormatName() method, 258
ghosting components, 316
GIF (Graphics Interchange Format)

defined, 851
MIME types for, 732

global methods, 427
go() method

in Animate, 212
in BufferedAnimate, 215
in Scale, 216–217

Gosling, James, 4
gradient fills, 231–234, 232–233
GradientPaint class, 231
grammar, 850
graphical user interfaces (GUIs), 851
graphics, 181–183

2D. See 2D API
animation. See animation
arcs, 190–191, 191
clipping in, 194–195, 195
coordinate system translations for, 193–194
drawing color in, 196–198
drawing mode in, 198
font metrics in, 200–202, 201
frames for, 183–186, 183
lines and rectangles, 186, 187
methods for, 314
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ovals, 189, 190
polygons, 187–188
text, 191–192, 192, 198–200, 200

graphics contexts, 183
Graphics Interchange Format (GIF)

defined, 851
MIME types for, 732

Graphics2D class
drawing in, 224–226
gradient and textured fills in, 231–234, 232–233
for rectangles and arcs, 226–227, 226, 228
stroking patterns in, 228–231, 229–230

GraphicsConfiguration class, 260
GraphicsDevice class, 260, 262
GraphicsEnvironment class, 249, 260–262
GraphicsInfo class, 260–261
graphs of objects, 644
GrapicsConfiguration class, 255
graying out components, 316
greater than signs (>)

as relational operator, 57
in shift operators, 59–60

Green project, 4
GregorianCalendar class, 557
GridBagConstraints class, 296–301, 298, 300
GridBagLayout manager, 296–301, 298, 300
GridBagTest class, 298–299
GridLayout manager, 285–287, 286
GridLayoutTest class, 286
group() method, 660
groups, thread, 133–134
GSS-API (Generic Security Service), 764
guessContentTypeFromName() method, 738
guessContentTypeFromStream() method, 738
GUI-driven applets. See calculator
GUI layout management, 269–270

BorderLayout manager in, 277–280, 278–280
BoxLayout manager in, 287–292, 288–291
CardLayout manager in, 281–282, 281–282
Component in, 270–271
Container in, 270–276
FlowLayout manager in, 276–277, 276
GridBagLayout manager in, 296–301, 298, 300
GridLayout manager in, 285–287, 286
JFrame in, 271–272, 272
JSplitPane in, 284–285, 285
JTabbedPane in, 282–283, 283–284
LayoutManager in, 301–303
SpringLayout manager in, 292–296, 294–295

GUIs (graphical user interfaces), 851
GZipInputStream class, 632
GZipOutputStream class, 643

H
Handler class, 664
handlers, factory classes for, 756
handles for classes, 183
hash tables, 523–526
hashCode() method, 61

in HashSet, 537
in Hashtable, 524–525
in Insets, 185
in Object, 642
in StackTraceElement, 121

HashDocAttributeSet class, 673, 676
HashMap class, 543
HashPrintJobAttributeSet class, 677
HashPrintRequestAttributeSet class, 670, 676
HashPrintServiceAttributeSet class, 677
HashSet class, 537
Hashtable class, 523–526
hasMoreElements() method, 520, 620
haveOilProcessed() method, 624
Hawkins, Trip, 4
headers

in HTTP, 729
in IP packets, 714, 714
request, 729
response, 729

headMap() method, 543
heap memory, 76–79, 77–78

for arrays, 94–97, 94–97, 100, 100
defined, 851

HEIGHT attribute, 29
Hejlsberg, Anders, 9
HelloServlet class, 788–791
HelloWorldApplet class, 26–28
hiding password fields, 355–356
hints

rendering, 234–236, 237
scaling, 216

history, 3–4
hitClip() method, 194
HORIZONTAL_SCROLLBAR_ constants, 348
horizontal tab, escape sequence for, 51
HorizontalBoxTest class, 289
hosts in URL addresses, 735
-hotspot option in java, 22
HotSpot tool, 8
HSB (hue, saturation, and brightness) color values, 197
HTML (Hypertext Markup Language)

defined, 851
displaying, 357–358, 358
MIME types for, 733
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HTML loaders, 28–29
HTMLConverter tool, 587
HTMLTest class, 358
HTTP (Hypertext Transfer Protocol), 713

controlling links in, 735–738
defined, 851
operation of, 729
port for, 716
specifications for, 725

HTTP class, 730–732
HTTPS (Secure Hypertext Transfer Protocol), 767, 857
HttpServlet class, 788, 791
HttpServletRequest interface, 788, 790–791
HttpServletResponse interface, 788, 790–791
hue, saturation, and brightness (HSB) color values, 197
hyperlink events, 393–395
HyperlinkEvent class, 393–394
HyperlinkListener interface, 393
HyperlinkTest class, 394
Hypertext Markup Language (HTML)

defined, 851
displaying, 357–358, 358
MIME types for, 733

Hypertext Transfer Protocol (HTTP), 713
controlling links in, 735–738
defined, 851
operation of, 729
port for, 716
specifications for, 725

I
I18N abbreviation, 851
IANA (Internet Assigned Numbers Authority), 749
Icon interface, 326
IconLoadDraw class, 210
icons, 331–335, 332, 334
IconView class, 447–448
IDE (Integrated Development Environment), 852
identifiers, 48, 851
IDL (Interface Description Language), 772
idlj utility, 16
if statements, 100–102, 851
IFF files, MIME type for, 732
IIOP (Internet Inter-ORB Protocol), 179
IllegalArgumentException class, 119
IllegalMonitorStateException class, 154
Image buffers, 213
ImageIcon class, 209–210, 327–328
ImageIO class, 258–259
ImageObserver interface, 204–206, 311

images and image processing. See also graphics
in 2D API

encoding, 258–259
formatting, 254–255
operations for, 256–258, 257

buffering, 212–215
on buttons, 326–328, 326, 328
Component methods for, 317
cropping, 218–219, 219
drawing, 204–207, 206
filtering, 851
ImageObserver for, 204–206
loading, 203, 205–207
MediaTracker for, 207–210
MIME types for, 732–733
plug-ins for, 756
scaling, 215–217
for seven-segment digits, 584–585, 585
transferring, 502–508, 502

ImageSelection class, 503, 505–507
imageUpdate() method, 205–206, 311
IMAP (Internet Message Access Protocol), 797
immutable property, 851
implements clause, 80–81
implicit objects in JSP, 796
import statement

for AWT classes, 325
for packages, 86

importData() method
in ImageSelection, 506
in TransferHandler, 504–505

increment operator, 55
IndexColorModel class, 255
indexed properties, 691, 694
indexes of array elements, 92
IndexOutOfBoundsException class, 119
inequality operator, 57
InetAddress class, 717–719
InetSocketAddress class, 741, 754
infinity literals, 53
InflaterInputStream class, 632–634
information hiding, 37, 37
InheritableThreadLocal class, 161
inheritance, 37–39, 38

defined, 851
multiple, 79, 854

init() method
in Applet, 27, 787
in HelloServlet, 788
in HelloWorldApplet, 27
in StackCalculator, 565–566
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initialization step in for statements, 104–105, 105
initializing

arrays, 93–94
variables, 52–53

initialValue() method, 161
initiate() method, 710
inner classes, 82–83

anonymous, 85
defined, 851
local, 84
member, 83–84

input dialogs, 436–437, 437
input method methods, 317
input/output, 603

File for, 604–608
JTextArea for, 356–357, 356
JTextField for, 353–355
logging, 662–664
new. See New I/O package
RandomAccessFile for, 608–614
serialization in. See serialization
streams for. See streams
XML, 652–656

InputEvent class, 401–402
InputMap class, 423
InputMethodEvent class, 416
InputStream class, 614–616, 615

BufferedInputStream in, 627–628
ByteArrayInputStream in, 619–620
DataInputStream in, 628–630
FileInputStream in, 616–619
FilterInputStream in, 627
ObjectInputStream in, 626–627
PipedInputStream in, 621–626, 626
PushbackInputStream in, 631
SequenceInputStream in, 620–621

InputStreamReader class, 627
InsensitiveComp class, 548
Insets class, 185
installing

Beans Development Kit, 696
SDK, 16–19

instance variables, 852
instanceof operator, 63, 518
instances

of classes, 34
defined, 851

instantiations
defined, 852
factory design patterns for, 755

int datatype
casting, 72
default array fill values for, 93
initial values of, 52
literals in, 50
range of, 50
size of, 49

IntBuffer class, 657
IntegerSyntax class, 677
Integrated Development Environment (IDE), 852
integrating applications with C/C++, 24–25
Interface Description Language (IDL), 772
interface keyword, 79
interfaces, 6, 79

defined, 852
defining, 79–80
implements clause for, 80–81
and inner classes, 82–85
naming conventions for, 89
for RMI remote classes, 775–776

internal frames
events for, 395–397
working with, 363–364, 363

internalFrameActivated() method, 396
internalFrameClosed() method, 396
internalFrameClosing() method, 396
internalFrameDeactivated() method, 396
internalFrameDeiconified() method, 396
InternalFrameEvent class, 395
internalFrameIconified() method, 396
InternalFrameListener interface, 395
internalFrameOpened() method, 396
InternalFrameTest class, 396
InternalTest class, 364
internationalization, 852
Internet, 713

addressing in, 717–719
IP packets in, 713–714, 714
standards for, 725
TCP/IP in, 713–719
TCP packets in, 714–716, 715

Internet Assigned Numbers Authority (IANA), 749
Internet Inter-ORB Protocol (IIOP), 179
Internet Message Access Protocol (IMAP), 797
Internet Options tab, 587, 588
Internet Protocol (IP), 725, 852
interpreted programs, 6
interpreters, 852
interrupt() method, 129, 133
InterruptedException class, 118
InterruptedIOException class, 750
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interthread communications, 153–160
introspection

defined, 852
of JavaBeans, 686, 693–695

invalidate components, 316
InvalidClassException class, 648
InvalidMoneyException class, 776
InvalidObjectException class, 648
InvalidSignatureException class, 776
inverse() method, 570
invokeAndWait() method, 430
invokeLater() method, 430
invokers, 370
IOException class, 118, 259, 611
IP (Internet Protocol), 725, 852
IP packets, 713–714, 714
IPv6 (Internet Protocol version 6), 714
isAlive() method, 135
isBorderOpaque() method, 329
isCellEditable() method

in MyColorChooser, 479–480
in MyTableModel, 476

isDaemon() method, 135
isDataFlavorSupported() method, 496, 499, 507
isDebug() method, 704–705
isDisplayChangeSupported() method, 262
isEmpty() method, 525
isErrorAny() method, 208
isInterrupted() method, 135
isJavaIdentifierPart() method, 49
isJavaIdentifierStart() method, 49
isLoggable() method, 664
isNativeMethod() method, 121
isPopupTrigger() method, 406
isTraversable() method, 448
ItemEvent class, 397–398
ItemListener interface, 397
items, events for, 397–399, 399
itemStateChanged() method, 398
ItemTest class, 398–399
Iterator interface, 533, 533, 536
iterators, 536

J
J2EE (Java 2 Enterprise Edition)

defined, 852
extension libraries, 785–786

EJB, 802
JavaMail, 796–799
JMS, 800–801, 800
JNDI, 799

JSP, 794–796
servlets, 786–793, 790

J2ME (Java 2 Micro Edition), 852
J2SE (Java 2 Standard Edition), 759

defined, 852
extension libraries

JDBC, 768–772, 769
JNI, 785
RMI, 772–785, 773
for security, 764–767
XML, 759–764

JAAPI (Java Accessibility API), 178
JAAS (Java Authentication and Authorization Service), 176,

764
Jacobson, Ivar, 34
jaggies, 234
JApplet class, 586, 826
JAR (Java archive) files

defined, 852
for JavaBeans, 693
in optimizing applets, 597–598

jar utility, 14, 837–838
JarInputStream class, 632
JarOutputStream class, 643
jars directory, 696
jarsigner utility, 16
Java 2 Enterprise Edition. See J2EE (Java 2 Enterprise

Edition)
Java 2 Micro Edition (J2ME), 852
Java 2 Standard Edition. See J2SE (Java 2 Standard Edition)
Java Accessibility API (JAAPI), 178
Java archive (JAR) files

defined, 852
for JavaBeans, 693
in optimizing applets, 597–598

Java Authentication and Authorization Service (JAAS), 176, 764
java.awt package, 177
java.awt.datatransfer package, 493
java.awt.dnd package, 493
java.awt.event package, 379
java.awt.image package, 254
java.awt.print package, 178, 665
java.beans package, 176
Java Certificate Path API, 764
Java Communications API, 802–805
Java Cryptographic Extension (JCE), 176, 764
Java Database Connectivity (JDBC), 179, 767–768, 768

API components in, 768–769, 769
Application layer in, 770–772
defined, 852
drivers in, 768–770
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Java Development Kit (JDK), 852
.java files, MIME type for, 733
JAVA_FONTS environment variable, 250
Java Foundation Component (JFC), 269–270, 852
Java GSS-API (Generic Security Service), 764
java.io package, 175, 603
java.lang package, 174–175
java.lang.math class, 549–551
java.lang.ref package, 175
java.lang.reflect package, 175
java.math package, 175, 551–556, 555
Java Message Service (JMS), 800–801, 800
Java Naming and Directory Interface (JNDI), 179–180, 799
Java Native Interface (JNI), 785
java.net package, 178–179, 713, 755
Java Network Launching Protocol (JNLP), 589, 594–596,

595, 852
java.nio package, 175, 656
java.nio.channels package, 657
java.nio.charset package, 658
Java Platform, 13, 852
Java Plug-in

defined, 853
obtaining and installing, 587–589, 588

Java Print Service API, 668
Java Remote Method Protocol (JRMP), 179
java.rmi package, 179, 772
java.rmi.server package, 772
Java Runtime Environment (JRE), 6, 12
Java Secure Socket Extension (JSSE), 176, 764, 767
java.security package, 176
Java Serialization, 695
java.sql package, 179
java.sun.com site, 726
java.swing package. See Swing components
java.text package, 175–176
Java Transaction API (JTA), 179
java.util package, 175, 513
java.util.prefs package, 528
java.util.regex package, 659
java.util.zip package, 632
java utility, 14, 15, 21, 835–837
Java Virtual Machine (JVM), 6, 21, 853
Java Web Start, 589–596, 589–595, 853
java.xml package, 179
JavaBeans, 176, 685

architecture of, 687, 687
Beans Development Kit for, 695–696

BeanBox application in, 697–702, 697–698
for creating beans, 702–711
defined, 846
installing, 696

compiling, 708–709
defined, 846
events for, 687–690
inserting into BeanBox, 709, 709
introspection of, 693–695
methods for, 693
model for, 686–687, 687
persistence of, 686, 695
properties for, 690–694
storing, 693
testing, 709–711, 710

JavaBeans Activation Framework, 796
JavaBeans API, 853
javac utility, 14, 15

for applets, 28
for applications, 20
options for, 835

javadoc utility, 14, 15, 23, 30, 30
comment tags for, 838
example, 45–47, 47
tags in, 44

javah utility, 14, 15, 25
JavaMail, 726, 796–799
javap utility, 14, 15, 25–26
JavaScript language, 853
javaSerializedObjectMimeType class, 496
JavaServer Pages (JSP), 794–796
JavaSoft division, 853
javaw utility, 16
javax.crypto package, 176
javax.imageio package, 254
javax.naming package, 179–180
javax.net package, 176
javax.print package, 668
javax.print.attribute package, 668, 676–677
javax.print.attribute.standard package, 668, 677
javax.print.event package, 668, 670
javax.rmi package, 179
javax.sound package, 178, 221
javax.sql package, 179
javax.swing.border package, 328–329, 329
javax.swing.event package, 379, 380
javax.swing.table package, 462
JButton class, 324–328, 324, 328, 330–331, 451, 826
JCE (Java Cryptographic Extension), 176, 764
JCheckBox class, 343–344, 343, 826
JCheckBoxMenuItem class, 826
JColorChooser class, 438–441, 440, 479–480, 826
JComboBox class, 346–347, 346, 454, 826
JComponent class, 318–323, 827
jdb utility, 14, 15, 25, 31
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JDBC (Java Database Connectivity), 179, 767–768, 768
API components in, 768–769, 769
Application layer in, 770–772
defined, 852
drivers in, 768–770

JDBC-ODBC bridge drivers, 769
JDBC Select Bean, 699
JDesktopPane class, 827
JDialog class, 827
JDK (Java Development Kit), 852
JEditorPane class, 357–358, 358, 827
JellyBean Bean, 699–701, 700–701
JFC (Java Foundation Component), 269–270, 852
JFileChooser class, 441–447, 446–447, 828
JFormattedTextField class, 360–361, 828
JFrame class, 184, 271–272, 272, 828
JGL Libraries, 536
JInternalFrame class, 363–364, 363, 828
JIT (Just-In-Time) compilers, 8, 853
JLabel class, 339–341, 340, 829
JLayeredPane class, 829
JList class, 349–351, 349, 351, 454, 829
JMenu class, 368–369, 829
JMenuBar class, 368, 829
JMenuItem class, 369, 829
JMS (Java Message Service), 800–801, 800
JNDI (Java Naming and Directory Interface), 179–180, 799
JNI (Java Native Interface), 785
JNLP (Java Network Launching Protocol), 589, 594–596,

595, 852
JNLPTest class, 595, 595
JOIN_ constants, 229
join() method, 129–130, 133, 153
joining streams, 620–621
Joint Photography Engineering Group (JPEG) files

defined, 853
MIME type for, 732

JOptionPane class, 431–433, 830
Joy, Bill, 5
JPanel class, 338–339, 339, 830
JPasswordField class, 355–356, 830
JPEG (Joint Photography Engineering Group) files

defined, 853
MIME type for, 732

JPopupMenu class, 370, 830
JProgressBar class, 830
JRadioButton class, 344–346, 346, 830
JRadioButtonMenuItem class, 830
JRE (Java Runtime Environment), 6, 12
JRMP (Java Remote Method Protocol), 179
JRootPane class, 830

JScrollBar class, 831
JScrollPane class, 348, 349, 831
JSeparator class, 831
JSlider class, 351–353, 351–352, 831
JSP (JavaServer Pages), 794–796
JSpinner class, 359–360, 359, 831
JSplitPane class, 284–285, 285, 832
JSSE (Java Secure Socket Extension), 176, 764, 767
JTA (Java Transaction API), 179
JTabbedPane class, 282–283, 283–284, 832
JTable class, 364–365, 365, 462–467, 832
JTextArea class, 356–357, 356, 833
JTextComponent class, 833
JTextField class, 353–355, 833
JTextPane class, 496, 833
JToggleButton class, 341–343, 341, 833
JToolBar class, 361–363, 362, 833
JToolTip class, 337, 833
JTree class, 480–481, 834
Juggler Bean, 699
JupiterMoons class, 519–520
Just-In-Time (JIT) compilers, 8, 853
JViewport class, 834
JVM (Java Virtual Machine), 6, 21, 853
JWindow class, 834

K
Kerberos V5 support, 176
Kernighan, Brian, 614
KEY_ANTIALIASING keys, 236
key-value pairs

in dictionaries, 522
in hash tables, 524

keyboard events
handling, 400–404
registering, 422–424

KeyboardFocusManager class, 425–427
KeyEvent class, 400–401
keyLabel() method, 572
KeyListener interface, 400, 422
KeyPanel class, 566–572
keyPressed() method

in KeyListener, 400
in KeyTest, 403

keyReleased() method
in KeyListener, 400
in KeyTest, 403

keys() method
in Hashtable, 525
in Preferences, 530

keySet() method, 525
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KeyStroke class, 422
KeyTest class, 402–404
KeyTester class, 423–424
keytool utility, 16
keyTyped() method

in KeyListener, 400
in KeyTest, 403

keywords, 48, 853
known objects table, 647

L
L&F (look and feel)

defined, 854
in MVC architecture, 453–454

labels, 109, 339–341, 340
LabelTest class, 340
lawsuits, 3, 9
layout and layout managers

in 2D API text processing, 250–254, 250, 252
Component methods for, 314–315
defined, 853
GUI. See GUI layout management

layoutContainer() method
in BorderLayout, 303–304
in LayoutManager, 301–302

LayoutFocusTraversalPolicy class, 429
LayoutManager interface, 301–303
LayoutManager2 interface, 302
LCDDigitDisplay class, 572–576
left-associativity, 55
length

of filenames, 604
of vectors, 516

length() method
in BitSet, 533
in String, 73

less than signs (<)
as relational operator, 57
in shift operators, 59–60

letters in Java, 48
lib directory, 696
libraries

class, 6, 847
distributed computing, 178–180
extension. See extension libraries
graphics. See graphics
multimedia, 176–178, 178
utilitarian, 174–176

life-cycle methods, 27, 853
life cycle of threads, 131–132, 131
lifetime modifiers, 63–68

lightChange() method, 706–707, 710
LightColorEditor class, 708
lightweight components, 316
lightweight processes, 127
LineBorder class, 329
LineBreakMeasurer class, 252
linefeeds, escape sequence for, 51
LineMetrics class, 202
Lineno class, 630–631
LineNumberReader class, 630–631
lines, drawing, 186, 187
@link tag, 44
LinkedHashMap class, 526, 543
LinkedHashSet class, 537
LinkedList class, 165, 539
Linux

ScheduleTester for, 142–144
SDK installation on, 17

List interface, 533–534, 533, 538–540
list() method, 607
ListCellRenderer interface, 458
ListDataEvent class, 457
ListDataListener interface, 457
listener lists, 417–419
listeners, 379

abstracting, 419–422, 420
defined, 853

listening sockets, 748–753
listFiles() method, 607
listing directories, 607–608
ListIt class, 460–461
ListIterator interface, 540–542
ListModel interface, 451, 454
listPath() method, 607–608
ListPorts class, 803–804
ListProps class, 491
lists

adding, 349–351, 349, 351
in Collections, 538–542
listener, 417–419
models for, 454–462, 460

ListSelectionEvent class, 459
ListSelectionListener interface, 459
ListSelectionModel interface, 451, 454, 458–462, 460,

473–474
ListTest class, 350
literals, 50–51

defined, 853
initializing variables with, 52–53
special floating-point, 53
summary, 809
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little-endian order, 640, 853
ln() method, 570
load() method, 527
LoadDraw class, 205–206
loaders, 7

for applets, 28–29
defined, 847

loadImage() method, 208–209
loading images, 203, 205–207
local classes, 84
local variables, 53

defined, 853
for threads, 161–163

Locale class, 555
LocalLF class, 453–454
location() method, 403
log() method

in KeyPanel, 569–570
in Logger, 662

Logger class, 662–664
logging, 662–664
logical operators, 58
long datatype

casting, 72
default array fill values for, 93
initial values of, 52
literals in, 51
range of, 50
size of, 49

LONG date format, 559
long filenames, 604
LongBuffer class, 657
look and feel (L&F)

defined, 854
in MVC architecture, 453–454

lookup method(), 783
lookupMultiDocPrintServices() method, 669
LookupOp class, 256
lookupPrintServices() method, 669, 671
lookupStreamPrintServiceFactories() method, 682
loop control statements, 104

defined, 854
do-while, 107–108, 107
for, 104–105, 105
while, 105–106, 106

loop() method, 219
low-level communications, UDP for, 720–722

M
mail server connections, 725–729
MailExample class, 797–798

mailing lists, 841
main() method, 20, 854
makeEnumeration() method, 521
makeIndentationString() method, 139
makeIt() method, 290
makeLabel() method, 291
makePurchase() method

in CreditCard, 775
in CreditCardImpl, 778

MalformedURLException class, 115
manifest files

defined, 854
in JAR files, 693

mantissas, 564
Map interface, 83, 533–534, 533, 542–544
Map.Entry interface, 543
MapMessage messages, 801
MappedByteBuffer class, 657
mark() method, 615
markSupported() method, 615
marshal streams, 773
Matcher class, 659–660
Math class, 549–551
math library, 174, 549

java.lang.math, 549–551
java.math, 551–556, 555

matrices, 854
MatteBorder class, 329–330
max() method, 549
MAX_PRIORITY value, 135
maximum transmission units (MTUs), 597
maximum values of collections, 549
maximumLayoutSize() method, 303
MediaLoadDraw class, 208–209
MediaTracker class, 207–210
MEDIUM date format, 559
member classes, 83–84
member functions, 854
member references, 75–76
member variables, 854
MemberClass class, 84
members, 854
memory for arrays, 94–97, 94–97
memory model, 76–79, 77–78
MemoryImageSource class, 219
menu bars

adding, 368
constructing, 370–371, 371

menu items, 369
menuCanceled() method, 404
menuDeselected() method, 404
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MenuEvent class, 404
MenuListener interface, 404
menus

adding, 368–369
events for, 404–405
menu bars, 368, 370–371, 371
menu items, 369
pop-up, 370

Component methods for, 317
events for, 411–413

menuSelected() method, 404–405
MenuTest class, 370–371, 404–405
message dialogs, 431–435, 434–435

confirmation, 435–436, 436
input, 436–437, 437
option, 437–438, 438

message-driven beans, 802
MessageActionListener class, 452
MessageFormat class, 176
MessageListener interface, 801
messages, 801, 854
methods

in classes, 35–36, 35–36
defined, 854
for JavaBeans, 687, 687, 693
naming conventions for, 89

MethodTest class, 130
methodTicker() method, 152
metrics, font, 200–202, 201
Metrics class, 201–202
Microsoft, 9
middleware, 768, 769
midlets, 854
MilitaryGame demo, 593, 593
MIME (Multipurpose Internet Mail Extensions) format

common types, 732–733
defined, 854
for JavaMail, 797

MimeType class, 496
min() method, 549
MIN_PRIORITY value, 135
minimum values of collections, 549
minimumLayoutSize() method, 303
minus signs (-)

in class diagrams, 37, 37
for decrement operator, 55
for subtraction, 56

mit.edu site, 725
mnemonics for abstract buttons, 335–336, 335
modal dialog boxes, 430
modal windows, 854

Model/View/Controller (MVC) architecture, 450–451
button delegates in, 452–453
ButtonModel in, 451–452
Pluggable Look and Feel in, 453–454

modifiers, 63–64
abstract, 64
accessibility, 68–70, 69, 83
defined, 854
final, 67–68
native, 67
static, 64–66
strictfp, 68
summary, 811
synchronized, 66–67
transient, 67
volatile, 67

modulo operation, 56
Molecule Bean, 699
Monitor class, 158–159
monitor model, 149–151
MonthPrompt class, 107–108
MoonSet class, 537–538
mouse events, 406–409, 409
mouse wheel events, 409–411
mouseClicked() method, 407–408
mouseDragged() method, 408
mouseEntered() method, 407–408
MouseEvent class, 406–407
mouseExited() method, 408
MouseListener interface, 406
MouseMotionListener interface, 406
mouseMoved() method, 408
mousePressed() method

in MouseListener, 509
in MouseTest, 408
in PersisTest, 652

mouseReleased() method
in MouseTest, 408
in PersisTest, 652

MouseTest class, 407–409
MouseWheelEvent class, 410
MouseWheelListener interface, 409
mouseWheelMoved() method, 411
MouseWheelTest class, 410–411
.mov files, MIME type for, 733
moving methods, 313
MovingIconTest class, 334–335
MovingPlanets class, 541–542
mpeg MIME types, 733
MTUs (maximum transmission units), 597
multicast events, 688
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multidimensional arrays, 99–100, 100, 854
Multiline class, 253–254
multiline text, 253–254
multimedia libraries, 176–178, 178
multiple inheritance, 79, 854
multiple threads, events for, 429–430
multiplication, 56
Multipurpose Internet Mail Extensions (MIME) format

common types, 732–733
defined, 854
for JavaMail, 797

multitasking, 127
multithreading, 8, 127–128. See also threads

defined, 854
support classes for, 174

mutable property, 854
MutableTreeNode interface, 483
MVC (Model/View/Controller) architecture, 450–451

button delegates in, 452–453
ButtonModel in, 451–452
Pluggable Look and Feel in, 453–454

MyAction class, 421
MyActionListener class, 377, 423–424
MyAuthenticator class, 740
MyBean class, 690
MyCellRenderer class, 488–489
MyColorChooser class, 479–480
MyComponent class, 666, 682
MyException class, 120–121
MyLabelRenderer class, 458, 461
MyRunnable class, 128–129
MyTableCellRenderer class, 475–476
MyTableModel class, 469–470, 476
MyThread class, 128
MyThreadLocal class, 161

N
\n escape sequence, 51
NAME attribute, 29
name() method, 398–399
name resolution, 87
NameLister class, 763–764
names

domain, 718
file, 605–606

naming conventions, 89–90
NaN (Not-a-Number), 53, 854
native methods, 854
native modifier, 67
native2ascii utility, 16
negative infinity, 53

nesting comments, 44
Network News Transfer Protocol (NNTP), 713, 756
network programming, 713

DatagramPacket for, 720–722
factories for, 755–756, 757
InetAddress for, 717–719
IP packets in, 713–714, 714
password authentication in, 738–740
SMTP server connections, 725–729
socket channels in

nonblocking reads in, 743–748
nonblocking servers in, 753–755
reading from, 741–743

Socket for, 723–724
TCP/IP in, 713–719
TCP packets in, 714–716, 715
for URL operations, 733–735
URLConnection for, 735–738
Web server connections, 729–732

New I/O package, 656
buffers in, 656–658
channels in, 657–658
character sets in, 658–659
logging in, 662–664
regular expressions in, 659–662

new operator, 63
for arrays, 94
for threads, 132

newAudioClip() method, 219
newCreditAccount() method

in CreditCardImpl, 778–779
in CreditManager, 776

newNumber() method, 573
newsgroups, 841–843
next() method

in CardLayout, 282
in ListIterator, 542
in ResultSet, 771

nextElement() method, 520, 620
nextInt() method, 162
nextToken() method, 619
NNTP (Network News Transfer Protocol), 713, 756
nntp port, 716
NodeChangeEvent class, 531
NodeChangeListener interface, 530–531
nonblocking reads, 743–748
nonblocking servers, 753–755
nondirect buffers, 657
nonglobal methods, 427
nonzero winding rule, 227, 228
NORM_PRIORITY value, 135
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NoSuchElementException class, 542
Not-a-Number (NaN), 53, 854
NOT operator, 59–60
NotActiveException class, 648
Notepad

as text editor, 19
with Web Start, 592, 592

notify() method
in Object, 154–160
in Thread, 130, 133

notifyAll() method
in Object, 154–160
in Thread, 133

NotSerializableException class, 648
NoWaitConsumer class, 155
NoWaitMonitor class, 154–155
NoWaitPandC class, 154
NoWaitProducer class, 155
null values

defined, 854
in equality tests, 56
literals, 51

NullPointerException class, 119
NumberFormat class, 554–556, 555
NumberFormatException class, 115–116
numbers

datatypes, 35, 49–50, 808
formatting, 554–556, 555, 822

numeric addresses for Internet, 719

O
Oak language, 3–4
Obfuscate option, 598, 599
obfuscation

defined, 855
in optimizing applets, 598–599, 599

Object class, 153
Object Management Group, 34
object memory model, 76–79, 77–78
object-oriented programming (OOP), 33, 34

defined, 855
in Java, 5–6

ObjectInputStream interface, 626–627, 646–647
ObjectMessage messages, 801
ObjectOutput interface, 645–646
ObjectOutputStream class, 641, 646, 764
objects, 33

classes for, 34
comparing, 56
default array fill values for, 93
defined, 855

distributed, 6
input/output streams for, 626–627, 641

ObjectStreamException class, 648
ObjectStreamField class, 653
Observer pattern, 375–376, 376
Observers

in Observer pattern, 375–376, 376
registering, 376–378

octal digits, escape sequence for, 51
octet-stream MIME types, 732
ODBC drivers, 769
OilRefinery class, 622–623, 625–626
one-touch expandable option, 284
OneFourDialog class, 675–676
online resources, 839–844
onMessage() method, 801
OOP (object-oriented programming), 33, 34

defined, 855
in Java, 5–6

opaque components, 316
Open Directory Project, 839
open() method

in Selector, 743
in SocketChannel, 741

openStream() method, 738
operands, 54
operators, 54–55

arithmetic, 55–56
assignment, 61–62
bitwise, 59–61, 60
Boolean, 58
casting, 62–63
defined, 855
instanceof, 63
new, 63
precedence of, 55, 810, 855
relational, 56–57
string, 61

OptimizeIt Thread Debugger tool, 149
optimizing applets, 596–599, 599
option dialogs, 437–438, 438
optional packages, 855
OptionalDataException class, 648
options field in IP packets, 714
OR operator

bitwise, 59, 60, 61
Boolean, 58

OrangeButton Bean, 699
orbd utility, 16
org.ietf.jgss package, 176
org.omg package, 179
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org.w3c.dom package, 179
org.xml.sax package, 179
OurButton Bean, 698
out variable, 21
OutputStream class, 635–636, 637

BufferedOutputStream in, 639–640
ByteArrayOutputStream in, 637–639
DataOutputStream in, 640
FilterOutputStream in, 639
PrintStream in, 641
PrintWriter in, 641–642

ovals, 189, 190
Ovals class, 189
OverlayPanelLayout class, 276
overloaded methods, 855
overridden methods, 855

P
p2p (point-to-point) model, 800, 800
package statement, 86, 88
packages, 86, 173–174. See also libraries

class name resolution for, 87
compiling and running, 88–89
defined, 855
directories in, 87–88
import statement for, 86
naming conventions for, 89
package statement for, 88

packets
defined, 855
IP, 713–714, 714
TCP, 714–716, 715

Page Setup tab, 675, 675
Paint interface, 231
paint() method, 193–194

in Aliased, 237
in Animate, 211–212
in Applet, 27–28, 787
in Arcs, 190
in BufferedAnimate, 214–215
in Clip, 195
in ClipImage, 250
in Clipped, 231
in Component, 316
in CompositeIt, 248
in ConvolveIt, 258
in Crop, 218–219
in Cubic, 241–242
in ExitableJFrame, 184–185
in FillUp, 232–233
in First2D, 227

in Fonts, 199
in GraphicsInfo, 260–261
in IconLoadDraw, 210
in LoadDraw, 206
in MediaLoadDraw, 208
in Metrics, 201–202
in MouseTest, 409
in Multiline, 253–254
in MyComponent, 666, 682–683
in Ovals, 189
in PathCurves, 242–243
in Picasso, 186, 187
in Polys, 187–188
in printing, 668
in QuadEll, 240
in Scale, 216
in Stroked, 230
in Text, 191–192
in TextureIt, 234
in Transform, 244–245

paintBorder() method
in Border, 329
in Component, 316

paintComponent() method, 186
in ClickPanel, 652
in Component, 316
in LCDDigitDisplay, 574–575
overriding, 366
in RedBlueBox, 367
in TrafficLight, 703–704, 707

PaintEvent class, 416
paintIcon() method

in AnOvalIcon, 447
in Icon, 331
in PieIcon, 326–327, 334, 336
in RedOvalIcon, 421
in TriangleIcon, 332, 342

painting methods in Component, 315–316
PandC class, 158–160
panels, 338–339, 339
PanelTest class, 338–339
<PARAM> tag, 29
@param tag, 44
parameterized types, 5, 518, 855
parameters

for applets, 29
defined, 855
in main(), 20

parentheses ()
for casting, 62–63
defined, 855
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in if statements, 101
for operator precedence, 55

parse() method, 559
parseInt() method, 115–116
parsing query parameters, 793
PartsListModel class, 457, 460
PasswordAuthentication class, 738–740
passwords

fields for, 355–356
in network programming, 738–740

PasswordTest class, 355–356
PATH variable, 16–19
PathCurves class, 242–243
Pattern class, 659–660
PatternSyntaxException class, 659
payTowardsBalance() method

in CreditCard, 775
in CreditCardImpl, 777

pdf MIME types, 732
PDUs (protocol data units), 726
peers

Component communication methods for, 317–318
defined, 855

percent symbols (%)
in queries, 790
for remainder, 56

performance
buffers for, 613, 639–640
features for, 8

periodic tasks, threads for, 136–138
periods (.)

in method calls, 54
in package lists, 88

persistence
defined, 855
of JavaBeans, 686, 695

PersisTest class, 649–652, 652
PHONEBOOK.XML page, 760
Picasso class, 186, 187
PieIcon class, 326–327, 334, 336
PipedInputStream class, 621–626, 626
PipedOutputStream class, 621
PipedReader class, 621–626, 626
PipedWriter class, 621
pipes, 855
PipeTest class, 622–626, 626
PixelGrabber class, 219
pixels, 855
PLAF (pluggable look and feel) architecture, 270, 453–454
plain MIME types, 733
Planet class, 516–518, 540

PlanetDiameters class, 525–526
PlanetPrefs class, 530
PlanetProperties class, 527–528
PlanetsAndMoonsList class, 540
PlanetSet class, 535
Play class, 220
play() method

in Applet, 220
in AudioClip, 219

plug-ins, 756
pluggable look and feel (PLAF) architecture, 270, 453–454
plus signs (+)

for addition, 56
in class diagrams, 37, 37
for increment operator, 55
in queries, 790
for string concatenation, 61

PNG (Portable Network Graphics) format, 856
Point class, 649
point-to-point (p2p) model, 800, 800
pointers, 6
policytool utility, 16
polygons, 187–188, 188
polymorphism, 856
Polys class, 187–188
pooling threads, 164–168
POP (Post Office Protocol), 797
pop-up menus, 370

Component methods for, 317
events for, 411–413

pop3 port, 716
popping stacks, 519
popupMenuCanceled() method, 412
PopupMenuEvent class, 412
PopupMenuListener interface, 411–412
popupMenuWillBecomeInvisible() method, 412
popupMenuWillBecomeVisible() method, 412
PopupTest class, 412–413
port numbers, well-known, 714–716, 724
portability, 8
Portable Network Graphics (PNG) format, 856
Porter, Thomas, 247
Porter-Duff rules, 247
ports, 603

on servers, 749
in TCP packets, 714–716, 715
in URL addresses, 735

position methods, 313–314
positive infinity, 53
Post Office Protocol (POP), 797
postscript MIME types, 732
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power() method, 570
precedence of operators, 55, 810, 855
precision in BigDecimal, 553–554
Preference class, 528
PreferenceChangeEvent class, 531
PreferenceChangeListener interface, 530–531
Preferences API, 528–531
preferredLayoutSize() method, 303
PreparedStatement class, 770
previous() methods, 542
primitive types, 49

casting between, 72–73
defined, 856

Print class, 642
Print dialog, 667, 667
print() method

in DocPrintJob, 670
in MyComponent, 683
in PrintStream, 641–642
in PrintWriter, 642

Printable interface, 682
printAll() method, 138
printDataTransferCompleted() method, 673
printDialog() method, 674
PrinterJob class, 665
PrintFile class, 804–805
printGroup() method, 138–139
printing, 665

attributes for, 676–680
dialog for, 674–676, 674–675
example, 673–674
history of, 665–668, 667
overview, 668–673
screens, 682–684
StreamPrintService for, 680–682

PrintingOneFour class, 673–674
PrintingOneOne class, 666
PrintingOneTwoFour class, 682
PrintJob class, 665, 667–668
PrintJobAdapter class, 670
PrintJobAttribute interface, 677
PrintJobAttributeSet interface, 676
PrintJobListener interface, 670, 673
println() method, 641–642
printModelType() method, 260
PrintRequestAttribute interface, 677
PrintRequestAttributeSet interface, 670, 676
PrintService interface, 669, 680
PrintServiceAttributeSet interface, 676
PrintServiceLookup class, 669
printStackTrace() method, 117, 121

PrintStream class, 21, 640–642
printThread() method, 139
PrintWriter class, 641–642
priorities for threads, 135
PriorityThread class, 140
private modifier, 63, 68–69, 69
privileged access for servlets, 786
procedures, 35
Producer class, 159
product support, 844
promoting datatypes, 72
properties

in Collections Framework, 526–528
defined, 856
with JavaBeans, 686–687, 687, 690–694
system, 818–820

Properties class, 526–527
Properties window, 697, 697–698
property change listeners, 312–313
propertyChange() method, 450, 692
PropertyChangeListener interface, 450, 691
PropertyEditorSupport class, 708
propertyNames() method, 527
proprietary algorithms, 786
protected modifier, 64, 68–69, 69
protocol data units (PDUs), 726
protocol state machines, 753
protocol suites, 713
protocols

defined, 856
specifications for, 725

pseudo-abstract classes, 627
public modifier, 64, 68–69, 69
publish() method, 801
publish-subscribe model, 800, 800
pull-down lists, 346–347, 346
PushbackInputStream class, 631
PushbackReader class, 631
pushing stacks, 519
pushValue() method, 577, 600
put() method

in Hashtable, 525
in Preferences, 529

putClientProperty() method, 491
putConstraint() method, 293–295
putValue() method, 420

Q
qotd port, 716
QuadCurve2D class, 238–239
QuadEll class, 240–241
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quadTo() method, 238, 242
query strings in servlets, 790
question marks (?)

in conditional operator, 57, 102
in java, 21

quicksort algorithm, 856
QuoteMonitor Bean, 699

R
\r escape sequence, 51
radio buttons, 344–346, 346
RadioTest class, 345–346
Random class, 86, 162
random() method, 162
random numbers, 162
RandomAccessFile class, 608–614
range of datatypes, 50
Raster class, 255
rasters, 255, 856
read() method

in ImageIO, 258–259
in InputStream, 615

Readable interface, 80
Reader class, 616, 617

BufferedReader in, 627–628
CharArrayReader and StringReader in, 620
FileReader in, 616–619
FilterReader in, 627
InputStreamReader in, 627
LineNumberReader in, 630–631
PipedReader in, 621–626, 626
PushbackReader in, 631

readers, 856
readExternal() method, 645, 647
readFully() method, 613
reading

buffers for, 627–628
files, 613, 616–619
from socket channels, 741–743
undoing, 631

readLine() method, 611
readObject() method, 644, 647, 649
readStreamHeader() method, 647
readUnsignedByte() method, 611
readUnsignedShort() method, 611
ReadWritable interface, 80
ready threads, 132
ReadZip class, 634
rebind() method, 782
receive() method, 722
Rectangle2D class, 239

rectangles
drawing, 186, 187
Graphics2D for, 226–227, 226, 228

RectangularShape class, 238–239
recursive methods, 607–608, 856
RedBlueBox class, 366–367
RedOvalIcon class, 421–422
redrawStack() method, 574–575
references, 6, 49

casting between, 73
constructor, 74–75
defined, 856
initial values of, 52
to JavaBean storage, 695
literals in, 51
member, 75–76

reflection, 856
Reflection API, 693
refreshStack() method, 576
register() method, 743–744, 754
registering

keyboard events, 422–424
Observers, 375–378, 376

Registry, RMI, 782–783
RegOne class, 660
regular expressions, 659–662, 856
relational operators, 56–57
relationships

aggregation, 41, 41
association, 40, 40

remainder operation, 56
rememberUndo() method, 574, 576
Remote interface, 772
Remote Method Invocation. See RMI (Remote Method

Invocation)
Remote Reference Layer (RRL), 773
RemoteException class, 775
remove() method

in Hashtable, 525
in Iterator, 536
in ListIterator, 542
in Preferences, 530

removeActionListener() method
in MyBean, 690
in TrafficLight, 706
in Vector, 688

removeDigit() method, 574–576
removeFirst() method, 539
removeLast() method, 539
removeLayoutComponent() method, 302
removeNode() method, 530
removeNotify() method, 318
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removePropertyChangeListener() method, 691
removeVetoableChangeListener() method, 692
renderDigit() method, 580, 585–586
RenderHints class, 234–236
rendering

antialiased, 234–237, 237
Component methods for, 314
defined, 856
hints for, 234–236, 237

renderSegment() method, 581, 586
repaint() method, 211, 316
request headers, 729, 856
requestFocus() method, 429
requestFocusInWindow() method, 429
Requests for Comments (RFCs), 725
RescaleOp class, 256
reserved words, 808
reset() method, 615
resizing methods in Component, 313
ResolutionSyntax class, 677
resources, online, 839–844
response headers, 729, 856
rest() method, 217
restoring

application beans, 701–702
objects, 644, 646–649

ResultSet interface, 768–771
resume() method

in Thread, 129
in ThreadGroup, 134

retainAll() method, 535
return statements, 110–111, 856
@return tag, 44
Reverse Polish Notation (RPN) calculators, 564
RFCs (Requests for Comments), 725
RGB color values, 197
Rich Text Format files, MIME type for, 732
right-associativity, 55
Ritchie, Dennis, 614
RMI (Remote Method Invocation), 772–773, 773

client program in, 783–784
CreditManagerImpl for, 778–779
example, 774
implementation classes for, 776–778
interfaces for, 775–776
Remote Reference Layer in, 773
server application in, 780–783
stubs and skeletons in, 773, 779–780
testing program in, 785
transport layer in, 774

rmic utility, 16, 772, 780
rmid utility, 16

rmiregistry utility, 16, 782
robustness of Java, 6
roll() method, 558
rolldown() method

in CalcStack, 577, 600
in KeyPanel, 570

rollup() method
in CalcStack, 577, 600
in KeyPanel, 570

root classes, 856
root nodes, 528
rotating colors, 211–212
rotation transformations, 244
rounding constants, 552–553
RoundRectangle2D class, 239
RPN (Reverse Polish Notation) calculators, 564
RRL (Remote Reference Layer), 773
rtf MIME types, 732
Rumbaugh, Jim, 34
run() method

in Consumer, 159–160
in DepositThread, 148
in DumpTimerTask, 140
in FirstThread, 130
in NoWaitConsumer, 155
in NoWaitProducer, 155
in PriorityThread, 140
in Producer, 159
in SecondRunnable, 130–131
in SyncTestRunner, 151
in TaskThreads, 165
in Thread, 128–129
in ThreadPool, 166
in TimerTask, 136

Runnable interface
implementing, 128–129
methods in, 79–80

runnable threads, 132
running

applets, 29–30, 29–30
applications, 21–23, 21
packages, 88–89
threads, 128–129, 132

runtime assertion checking, 125–126
runtime environment, 857
RuntimeException class, 114–115, 114

S
sandbox, 7, 13, 857
SaveIt class, 259
SaveMe class, 654–656
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saving Beans, 701–702
SAX (Simple API for XML), 762–764
SAXParserFactory class, 764
scalable fonts, 584
SCALE_ hints, 216
Scale class, 216
scaling

images, 204, 215–217
transformations, 244

schedule() method, 136–137
scheduleAtFixedRate() method, 136–137
ScheduleTester class

actors in, 139–140
dumping thread state in, 138–139
for Linux, 142–144
main routine in, 141
for Solaris, 144–145
timer task in, 140
for Windows, 141–142

scheduling threads, 134–135
scientific notation, 564
SCJP (Sun Certified Programmer for Java 2 Platform), 180
scope, 857
screens, printing, 682–684
scroll bars, 323
scroll panes, 348, 349
ScrollPaneConstants interface, 348
ScrollPanelLayout class, 276
ScrollTest class, 348
SDK (Software Development Kit), 11–12

applets vs. applications, 12–13
defined, 857
downloading, 16
installing, 16–19
tools in, 14–16, 15
working with, 13–14

searching
arrays, 98–99
with Collections Framework, 547–549

SecondRunnable class, 130
Secure Hypertext Transfer Protocol (HTTPS), 767, 857
Secure Sockets Layer (SSL), 787, 857
security, 7

features for, 764–767
for serialization, 647

security managers, 7, 781
security packages, 176
SecurityException class, 119
SecurityManager class, 176, 857
@see tag, 44
seek() method, 611

Select Browsers dialog box, 587, 588
select() method, 745
selectedKeys() method, 745
SelectionKey class, 744–745
Selector class, 743–744
SelfInternalFrame class, 364, 396
semicolons (;)

for CLASSPATH, 18
for statements, 53

send() method
in DatagramSocket, 722
in SMTP, 727–728

separator lines in menus
adding, 368
defined, 857

sequence numbers and sequence acknowledgment numbers,
715, 715

SequenceInputStream class, 620–621
@serial tag, 44
@serialData tag, 44
@serialField tag, 44
Serializable interface, 644–645
serialization, 641, 644

criteria for, 644–645
defined, 857
example, 649–652, 652
exceptions for, 648
ObjectInputStream for, 626–627
security for, 647
streams for, 645–649
XML for, 652–656

Serialization API, 693
serialver utility, 16
Server class, 751
-server option in java, 22
servers

connections to, 723–724
DNS, 718
nonblocking, 753–755
in RMI, 780–783
in RRL, 773
SMTP, 725–729
for sockets, 748–753
Web, 729–732, 859

ServerSocket class, 748–753
ServerSocketChannel class, 754
ServerTest class, 750–751
servertool utility, 16
service() method, 787

in Generic Servlet, 791–792
in HelloServlet, 788
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services file, 716
ServiceUI class, 674–675
Servlet interface, 788
ServletConfig interface, 787
ServletRequest interface, 787–788, 791
ServletResponse interface, 787–788, 791
servlets, 786–787

API, 787–788
defined, 857
example, 788–793, 790

session beans, 802
sessions, 857
Set interface, 533–534, 533, 537
set() method

in Calendar, 558
in ListIterator, 542
in Monitor, 159
in NoWaitMonitor, 154
in Vector, 516

setAccessibleDescription() method, 366
setAccessory() method, 450
setAccumulator() method

in CalcStack, 577, 601
in KeyPanel, 572

setAction() method, 420
setBackgroundColor() method, 691
setBalance() method, 147
setBounds() method, 303
setCellSelectionEnabled() method, 473
setClassAssertionStatus() method, 126
setClip() method, 194
setColor() method, 196, 231
setColumnSelectionAllowed() method, 473
setComponentOrientation() method, 315
setConstraints() method, 300
setContents() method, 499
setContentType() method, 791
setCurrentLightState() method, 704
setDaemon() method, 163
setDebug() method, 704
setDefault() method, 739–740
setDefaultAssertionStatus() method, 126
setDefaultCloseOperation() method, 184
setDefaultLightState() method, 704
setDefaultUseCaches() method, 738
setDisabledIcon() method, 341
setDisplayMnemonic() method, 339
setDisplayMode() method, 262
setDividerLocation() method, 284
setDragEnabled() method, 509
setElementAt() method, 516
setFileView() method, 446

setFocusable() method, 428
setFont() method, 192, 198
setFrame() methods, 239
setFullScreenWindow() method, 262
setHorizontalAlignment() method, 334
setHorizontalTextPosition() method, 334
setIcon() method, 331, 341
setIconText() method, 341
setInvoker() method, 370
setJMenuBar() method, 371
setLabel() method, 691
setLabelFor() method, 339
setLayout() method, 277

in CardLayout, 282
in Container, 272, 274
in ContentPane, 279

setLayoutOrientation() method, 350
setLength() method

in RandomAccessFile, 611
in SaveMe, 654

setLineNumber() method, 630
setMaximumSize() method, 296
setMinimumSize() method, 296
setNames() method, 654
SetOfIntegerSyntax class, 677
setOneTouchExpandable() method, 284
setPackageAssertionStatus() method, 126
setPaint() method, 231
setPaintMode() method, 198
setPoint() method, 654
setPreferredSize() method, 296
setPressedIcon() method, 331
setPreviewPanel() method, 441
setPriority() method, 135
setProperty() method, 527
setRenderingHint() method, 236–237
setRolloverEnabled() method, 331
setRolloverIcon() method, 331
setRowSelectionAllowed() method, 473
sets, 537–538
setScale() method, 553
setSecurityManager() method, 781
setSelectedIndex() method, 347
setSelectedItem() method

in JComboBox, 347
in PartsListModel, 457, 460–461

setSelectionMode() method, 350
setSignature() method, 775
setSize() method

for JavaBeans, 693
for layouts, 303

setSoTimeout() method, 749
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setStatus() method, 791
setStroke() method, 228
setTabbedPlacement() method, 283
setTabLayoutPolicy() method, 283
setText() method, 325
setToolTipText() method, 337
setUseCaches() method, 738
setValue() method, 360
setVerticalAlignment() method, 334
setVerticalTextPosition() method, 334
setXAlignment() method, 290
setXORMode() method, 198
setYAlignment() method, 290
SevenSegmentDigits class, 579–586, 584–585
shallow array copies, 97
Shape interface, 224
sharedInstance() method, 337
shearing transformations, 244
shifting operations, 59–60, 60
Shopper class, 783–785
short circuiting, 58, 857
short datatype

casting, 72
default array fill values for, 93
initial values of, 52
range of, 50
size of, 49

SHORT date format, 559
ShortBuffer class, 657
shouldSelectCell() method, 480
show() method

in BufferStrategy, 263
in JPopupMenu, 370

showConfirmDialog() method, 435–436
showDialog() method, 438
showInputDialog() method, 436
showMessageDialog() method, 434–435
showOptionDialog() method, 437
showPopup() method, 408
-showversion option in java, 22
shuffle() method, 547
sign bits, 59, 59
signatures, 857
signed classes, 857
Simple API for XML (SAX), 762–764
Simple Mail Transfer Protocol (SMTP), 713, 796

connections in, 725–729
specifications for, 725

SimpleDateFormat class, 558–560
SimpleDoc class, 671, 673
simplicity in Java, 5

@since tag, 44
sine() method, 569
single inheritance, 857
single quotes (‘), escape sequence for, 51
single-threaded programs, 127
sinks, 614, 857
size

of datatypes, 49
in optimizing applets, 596–597

size() method
in BitSet, 533
in Hashtable, 525
in Vector, 516

Size2DSyntax class, 677
skeletons in RMI, 773, 779–780
skipBytes() method, 611
slashes (/)

for comments, 23, 43
for division, 56

sleep() method, 117–118, 130, 132
SleepUtil class, 118
sliders, 351–353, 351–352
SliderTest class, 352
SliderTest2 class, 352
SMTP (Simple Mail Transfer Protocol), 713, 796

connections in, 725–729
specifications for, 725

SMTP class, 727–729
smtp port, 716
SMTPDemo class, 726–729
socket channels

nonblocking reads in, 743–748
nonblocking servers in, 753–755
reading from, 741–743

Socket class, 723–724
for HTTP links, 735–738
for server systems, 748–753
for SMTP server connections, 725–729
for URL operations, 733–735
for Web server connections, 729–732

SocketChannel class, 741
sockets

defined, 857
servers for, 748–753
in TCP, 715–716, 715

SoftBevelBorder class, 329
Software Development Kit. See SDK (Software Development Kit)
Solaris

ScheduleTester class for, 144–145
SDK installation on, 17–18

sort() method, 98, 548–549
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SortedMap interface, 544
SortedSet interface, 537
SorterBean, 699
sorting

arrays, 98–99
with Collections Framework, 547–549

SortingFocusTraversalPolicy class, 429
SortingPlanets class, 548
sound

MIME types for, 732
playing, 219–221

Sound Ring, 220
-source 1.4 option in javac, 124–125
source addresses in IP packets, 714, 714
source files

compiling
applet, 28
application, 20–21

defined, 858
source ports, 715, 715
sources

for JavaBeans events, 688–690
for streams, 614

special floating-point literals, 53
specifications for protocols, 725
SpinnerDateModel, 359
SpinnerListModel, 359
SpinnerNumberModel, 359
spinners, 359–360, 359
SpinnerTest class, 360
SplitPaneTest class, 285
SpringFormTest class, 295–296
SpringLayout manager, 292–296, 294–295
square brackets ([])

for array declarations, 92
in regular expressions, 659

square() method, 569
squareRoot() method, 569
SRC blending constants, 246
SSL (Secure Sockets Layer), 787, 857
SSLSocket class, 787
stack-based calculator. See calculator
Stack class, 519
stack dumps, reading, 121–122
stack memory

for arrays, 94–97, 94–97, 100, 100
in memory model, 76–78, 77–78

stack traces, 117
StackCalculator class, 565–566
stacks

defined, 858
pushing and popping, 519–520

StackTraceElement class, 121
standard extensions, 174
Standard Template Library (STL), 536
standards for Internet, 725
start() method

in Applet, 27, 787
in JellyBean Bean, 699
in Thread, 129

startCycle() method, 705
startJuggling() method, 700–701
State class, 332–333, 341–342
state machines, 753
state management in graphics, 192–193

clipping in, 194–195, 195
coordinate system translations, 193–194
drawing color in, 196–198
drawing mode in, 198
font metrics in, 200–202, 201
text font in, 198–200, 200

stateful session beans, 802
stateless session beans, 802
Statement interface, 768–770
statements, 53–54, 858
states

Component methods for, 316
defined, 858
of JavaBeans, 695
in OOP, 33

static elements, 858
static initializers, 858
static modifiers, 64–66
status bars, 323
statusAll() method, 208
statusID() method, 208
STL (Standard Template Library), 536
stop() method

in Applet, 27, 787
in AudioClip, 219
in JellyBean Bean, 699
in Thread, 129
in ThreadGroup, 134

stopJuggling() method, 700–701
stopping periodic tasks, 138
storage modifiers, 63–68
store() method, 527
storing JavaBeans, 693
StreamCorruptedException class, 647–648
streaming, 858
StreamMessage messages, 801
StreamOneFour class, 681
StreamPrintService class, 680–682
StreamPrintServiceFactory class, 680
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streams, 603, 614
BufferedInputStream for, 627–628
BufferedOutputStream for, 639–640
ByteArrayInputStream for, 619–620
ByteArrayOutputStream for, 637–639
concatenating, 620–621
DataInputStream for, 628–630
DataOutputStream for, 640
defined, 858
DeflaterOutputStream for, 643–644
FileInputStream for, 616–619
FilterInputStream for, 627
FilterOutputStream for, 639
InflaterInputStream for, 632–634
InputStream for, 614–616, 615
ObjectInputStream for, 626–627
ObjectOutputStream for, 641
OutputStream for, 635–636, 637
PipedInputStream for, 621–626, 626
PrintStream for, 641–642
PushbackInputStream for, 631
SequenceInputStream for, 620–621
for serialization, 645–649
StreamTokenizer for, 635

StreamTokenizer class, 619, 635
strictfp modifier, 68
StrictMath class, 174
String class, 28, 50
String datatype and strings, 50

character-oriented classes for, 620
literals in, 51
operators for, 61
streams from, 619
support classes for, 174

StringBuffer class, 61
StringBufferInputStream class, 619
StringReader class, 620
StringSelection class, 496
Stroke interface, 228
Stroked class, 230
stroking patterns, configurable, 228–231, 229–230
structured programming, 33
stubs

defined, 858
in RMI, 773, 779–780

subclasses, 37, 858
Subjects in Observer pattern, 375, 376
subMap() method, 543
subtract() method, 571
subtraction, 56
suites, protocol, 713

Sum class, 116
Sun Certified Programmer for Java 2 Platform (SCJP), 180
super keyword

for constructor references, 74–75
for member references, 75–76

superclasses, 37, 858
SuperTanker class, 623–626
suspend() method

in Thread, 129
in ThreadGroup, 134

swap() method
in CalcStack, 600
in KeyPanel, 570–571

Swing components, 177–178, 178, 305, 323
for assistive technologies, 366
buttons

adding, 323–325, 324
borders for, 328–331, 329–330
icons for, 331–335, 332, 334
images on, 326–328, 326, 328
mnemonics for, 335–336, 335
radio, 344–346, 346
text for, 333–335, 334
toggle, 341–343, 341
tool tips for, 337–338, 337

checkboxes, 343–344, 343
clients, 490–491, 491
combo boxes, 346–347, 346, 454–462, 460
defined, 858
event handling. See events and event handling
formatted text fields, 360–361
HTML, 357–358, 358
internal frames, 363–364, 363
labels, 339–341, 340
lists, 349–351, 349, 351, 454–462, 460
menus

adding, 368–369
menu bars, 368, 370–371, 371
menu items, 369
pop-up, 370

Model/View/Controller architecture, 450–454, 453
overview, 825–834
panels, 338–339, 339
password fields, 355–356
scroll panes, 348, 349
sliders, 351–353, 351–352
spinners, 359–360, 359
subclasses, 366–367
summary, 371–373
tables, 364–365, 365, 462–480, 475
text areas, 356–357, 356
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text fields, 353–355
toolbars, 361–363, 362
trees, 480–490, 488
user dialogs. See user dialogs

SwingConstants interface, 333
switch statements, 102–104, 858
synchronization

in Collections Framework, 545–546
for threads, 146–148

monitor model for, 149–151
techniques for, 151–153

synchronized modifier, 66–67
defined, 858
for threads, 149

SyncTest class, 151
SyncTestRunner class, 151
SyncToken class, 151–152
syntax tables for streams, 635
system access classes, 174
System class, 21

in compiling, 28
methods and variables in, 65–66

system clipboard, 493
system properties, 818–820
SystemColor class, 198
systemNodeForPackage() method, 528

T
\t escape sequence, 51
TabbedPaneTest class, 283
TableCellEditor interface, 478–480
TableCellRenderer interface, 474–478, 475
TableColumnModel interface, 470–473
TableColumnModelEvent class, 473
TableColumnModelListener interface, 472–473
TableIt class, 476–478
TableModel interface, 467–470
TableModelEvent class, 470
tables, 364–365, 365, 462–480, 475
TableTest class, 365
tags

for applets, 823–824
in XML, 759–760

tailMap() method, 543
tan() method, 569
-target 1.1 option in javac, 28
targets for JavaBeans events, 688–690
TaskThread class, 165
TCP (Transmission Control Protocol)

defined, 859
packets in, 714–716, 715

Socket for, 723–724
specifications for, 725

TCP/IP (Transmission Control Protocol/Internet Protocol),
713–719

Telnet, 753
telnet port, 716
templates, 5, 858
temporary files, 608
tertiary operators, 57, 102
TestCipher class, 765–767
testing JavaBeans, 709–711, 710
text

in 2D API
font support in, 249–250
layout in, 250–254, 250, 252

for abstract buttons, 333–335, 334
boxes around, 201–202
drawing, 191–192, 192
in graphics, 198–200, 200
transferring, 497–502, 498

text areas, 356–357, 356
Text class, 191–192
text fields

adding, 353–355
formatting, 360–361

TextAction class, 500
TextAreaTest class, 356–357
TextComponent class, 75
TextEvent class, 416
TextField class, 74–76
TextFieldTest class, 354
TextLayout class, 250–252
TextMessage messages, 801
TextSyntax class, 677
textual addresses for Internet, 718–719
texture painting, 233
textured fills, 231–234, 232–233
TextureIt class, 233–234
TexturePaint class, 231
ThePlanets class, 516–517
ThePlanetsAndMoons class, 517–518
this keyword

for constructor references, 74–75
defined, 858
for member references, 75–76

Thread class, 128–129
ThreadDeath class, 133
ThreadGroup class, 133–135
ThreadLocal class, 161
ThreadLocalTest class, 161–163
ThreadPool class, 165
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threads, 8
blocked, 132–133
creating and running, 128–129
daemon, 163–164, 725, 848
dead, 133
defined, 859
dumping state of, 138–139
events for, 429–430
groups, 133–134
information for, 135
interthread communications, 153–160
life cycle of, 131–132, 131
local variables for, 161–163
methods for, 129–131
for periodic tasks, 136–138
pooling, 164–168
priorities for, 135
scheduling, 134–135. See also ScheduleTester class
synchronizing, 146–148

monitor model for, 149–151
techniques for, 151–153

Throwable class, 114, 114, 118
throwing exceptions, 119
throwing() method, 664
throws clause, 117
@throws tag, 44
Tick Tock Bean, 699
ticker() method, 151–152
tif MIME types, 733
tildes (~) for NOT operator, 59–60
TileObserver class, 255
tiles, 255
time() method, 639
time slicing, 134
timeouts for server sockets, 749
Timer class, 136, 138
timer task, 140
TimerTask class, 136, 138
times() method, 571
timestamped datagrams, 722
TimeZone class, 558
TitledBorder class, 329
tlight directory, 702
tnameserv utility, 16
toArray() method, 535–536
toByteArray() method, 638
toCharArray() method, 638
toggle buttons, 341–343, 341
ToggleTest class, 341

tokenizing
defined, 859
input streams, 619, 635

tool tips
for abstract buttons, 337–338, 337
defined, 859

toolbars, 323, 361–363, 362
ToolBarTest class, 362–363
ToolBox palette, 697, 698
tools in SDK, 14–16, 15
ToolTipManager class, 337
TooManyListenersException class, 689
top-level classes, 82–83
toRadians() method, 244, 550
toString() method, 61

in Comet, 518
in Date, 557
in InetAddress, 719
in Insets, 185
in Planet, 516–517, 540
for PrintStream, 642
in StackTraceElement, 121

TrafficLight class
compiling, 708–709
creating, 702–707
inserting into BeanBox, 709, 709
property editor for, 707–708
testing, 709–711, 710

TrafficLightBeanInfo class, 708
transactions, 770
Transferable interface, 493
transferable objects, 493

with Clipboard, 498–499
data flavors in, 494–496
with drag and drop, 508–511
images, 502–508, 502
StringSelection for, 496
text, 497–502, 498

TransferHandler class, 503
Transform class, 244–246, 762
TRANSFORM.JAVA page, 761–762
transforms in 2D API, 243–246, 244
transient modifier, 67, 644, 647, 653
transient references to JavaBean storage, 695
TransitionalBean, 699
translate() method, 193
translations, coordinate system, 193–194, 243
Transmission Control Protocol (TCP)

defined, 859
packets in, 714–716, 715
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Socket for, 723–724
specifications for, 725

transparency of color, 197
transport layer in RMI, 774
traversal, focus, 427–429, 427–428
TreeCellRenderer interface, 487–490, 488
TreeExample class, 177
TreeIt class, 489–490
TreeMap class, 543–544, 619
TreeModel interface, 481–482
TreeModelEvent class, 482
TreeModelListener interface, 482
TreeNode interface, 483–485
TreePath class, 486–487
trees, 480–490, 488
TreeSelection interface, 486
TreeSelectionEvent class, 486
TreeSelectionListener interface, 486–487
TreeSet class, 537
TriangleIcon class, 332, 341–342
try-catch blocks, 113–115, 117, 859
TryOut class, 81
2D API, 223

antialiased rendering in, 234–237, 237
compositing in, 246–249, 247
curves in, 238–243, 240–242
graphics device hookups for, 259

configuring, 260–261
display modes for, 261–262
full screen rendering, 262–266, 266

Graphics2D for
drawing in, 224–226
gradient and textured fills in, 231–234, 232–233
for rectangles and arcs, 226–227, 226, 228
stroking patterns in, 228–231, 229–230

images in
encoding, 258–259
formatting, 254–255
operations for, 256–258, 257

text processing in, 250–254, 250, 252
transforms in, 243–246, 244

two-dimensional arrays, 93
TwoBitPlanets class, 532–533
TYPE_ constants, 255
type wrapper classes, 174

U
UDP (User Datagram Protocol), 716

defined, 859
for low-level communications, 720–722
specifications for, 725

UI objects, 451
UIManager, 490–491
UML (Unified Modeling Language), 33–34

for abstraction, 39, 39
for aggregation, 41, 41
for association, 40, 40
for classes, 35–36, 35–36
defined, 859
for inheritance, 38, 38
for interfaces, 82, 82
for modifiers, 37, 37

unary operators, 56
Unbuffered class, 627–628
underscore characters (_) in identifiers, 48
undo() method, 574, 576
UndoableEditEvent class, 416
undoing file reads, 631
unicast events, 689
Unicode characters

defined, 859
escape sequence for, 51
in identifiers, 48–49
with InputStreamReader, 627
with StringBufferInputStream, 619

Unicode Transfer Format (UTF) encoding, 648
Unified Modeling Language. See UML (Unified Modeling

Language)
Unified Printing API, 668
Uniform Resource Locators (URLs)

defined, 859
in HTTP requests, 729
for servlets, 790

UninstallerData directory, 696
UnknownHostException class, 718
unread() method, 631
unregbean utility, 16
UnsupportedOperationException class, 536, 546
untrusted applets, 859
update blocks in for statements, 104–105, 105
update() method, 316
URISyntax class, 677
URL class, 733–735
URLConnection class, 735–738
URLs (Uniform Resource Locators)

defined, 859
in HTTP requests, 729
for servlets, 790

User Datagram Protocol (UDP), 716
defined, 859
for low-level communications, 720–722
specifications for, 725
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user dialogs, 430
color choosers, 438–441, 440
file choosers, 441–450, 446–447
message, 431–435, 434–435

confirmation, 435–436, 436
input, 436–437, 437
option, 437–438, 438

user groups, 844
userNodeForPackage() method, 528
UTF (Unicode Transfer Format) encoding, 648
utilitarian libraries, 174–176
UtilTimerTest class, 137
UUencoding, 738

V
validate() method

in Component, 315
in ContentPane, 277

validateObject() method, 648
VALUE_ANTIALIAS_ values, 236
VALUE attribute, 29
valueChanged() method

in ListSelectionListener, 459
in TreeSelectionListener, 487

variables, 48–49
defined, 859
initializing, 52–53
naming conventions for, 89

vector-based characters, 584, 584
Vector class, 514–516
vectors, 514–518
-verbose option

in java, 22
in javac, 20

verifier, 7, 847, 859
-version option in java, 22
@version tag, 44
vertical bars (|)

for OR operator
bitwise, 59, 61
Boolean, 58

for pipe operations, 621
VERTICAL_SCROLLBAR_ constants, 348
VerticalBoxTest class, 288
VetoableChangeListener interface, 429, 692
video, MIME types for, 733
ViewportPanelLayout class, 276
Views in MVC architecture, 450–451
visibility indicators, 37, 37

VM (Virtual Machine), 6, 21, 853
volatile modifier, 67
VolatileImage class, 213, 254–255
Voter Bean, 699

W
wait() method

in Object, 154–160
in Thread, 130, 132

waitForAll() method, 208
waitForID() method, 208
WC class, 618–619
WeakHashMap class, 543
Web (WWW)

defined, 860
URL for, 733–735

web browsers, 859
web pages, downloading, 730–732
web servers, 729–732, 859
WebRunner browser, 4
websites, 859
well-known port numbers, 714–716, 724
while statements, 105–106, 106, 860
white space, 54, 635
widgets, 860
WIDTH attribute, 29
WIND_EVEN_ODD option, 227
WIND_NON_ZERO option, 227
winding rules, 227, 228
windowActivated() method, 414
WindowAdapter class, 415–416
WindowAdapterTest class, 415
windowClosed() method, 414
windowClosing() method

in WindowAdapterTest, 415
in WindowTest, 414

windowDeactivated() method, 415
windowDeiconified() method, 415
WindowEvent class, 413–414
WindowFocusListener interface, 413
windowIconified() method, 415
WindowListener interface, 413, 415
windowOpened() method, 415
windows, events for, 413–415
Windows operating system

ScheduleTester class for, 141–142
SDK installation on, 16–17

WindowStateListener interface, 413
WindowTest class, 414–415
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WORA (Write Once, Run Anywhere) programs, 8, 14, 860
word frequencies, counting, 618–619, 661–662
WordCount class, 661–662
words, tokenizing, 619, 635
World Wide Web (WWW)

defined, 860
URL for, 733–735

wrap() method, 657
write() method

in ByteArrayOutputStream, 637
in CharArrayWriter, 637
in ImageIO, 258–259
in OutputStream, 635
in PrintWriter, 641
in Writer, 636

Write Once, Run Anywhere (WORA) programs, 8, 14, 860
Writeable interface, 80
WriteAbortedException class, 648
writeBytes() method, 611
writeExternal() method, 645, 647
writeObject() method, 644–646, 655
Writer class, 635–636, 637

BufferedWriter in, 639–640
CharArrayWriter in, 637–639
FilterWriter in, 639

writers, 860
writeStreamHeader() method, 646
WWW (World Wide Web)

defined, 860
URL for, 733–735

X
x-aiff MIME types, 732
-X options in java, 22–23
x-wav MIME types, 732
x-xbitmap MIME types, 733
XML (Extensible Markup Language), 179, 759–760

defined, 860
encoding and decoding in, 653–656
SAX for, 762–764
transforming, 760–762, 762

XMLDecoder class, 654
XMLEncoder class, 654–655
XOR blending constant, 246
XOR mode, 198
XOR operator

bitwise, 59, 60, 61
Boolean, 58

XSLT (Extensible Style Language for Transformation),
760–762, 762

Y
yield() method, 130, 132, 134, 138

Z
ZIP files, 860
ZipEntry class, 633
ZipFile class, 632–633
ZipInputStream class, 632
ZipOutputStream class, 643
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