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................................................................................

................................................................................

Numerics
1.5 features, see JDK 5.0

A
A Guide to the SQL Standard, 189
AbstractTableModel, 389
access:

conditions for safety, 42
random access to collection, 99
ReentrantLock, 27
synchronization, 22
thread safe, 55

Activatable, 296
ActivationDesc, 297
ActivationGroup, 297
ActivationGroupDesc, 297
ActivationSystem, 297
Active Directory, 243
ActiveX security issues, 767
add method, 88
add operations and areas, 472
addresses:

e-mail program, 153
Internet addresses, 180
local loopback address, 149
see also URLs

Adleman, Rivest, and Shamir, 747
Advanced CORBA Programming with C++, 298
affine transformation, 490, 531
AffineTransform, 495
AffineTransformOp, 538
algorithms:

collections, 130
simple, 134
writing, 135

compiler benchmark, 140
DES, 772
DSA, 748
encryption, 772
generating key pair, 748
MD5, 742
message digest, 742, 743
page layout, 549
random number, 750
RSA, 747, 778
SHA1, 741
signing message, 748
sorting, 131
verifying signature, 748

AllPermission, 713
alpha value, 501
alphabetization, see collation
AlphaComposite, 507
angles:

AWT arc angles, 462
AWT arc angles and degrees, 460

animated GIFs, 517
AnnotatedElement, 949
Annotation, 952
annotations, 943–972

annotation factories, 957
annotation interface, 944, 949, 953
apt tool, 944, 956–962
bytecode engineering, 962–972
bytecodes, modifying at load time, 970
documented, 955
element types, 954
example, event handlers, 945–949
Javadoc, 944
JUnit tool, 944
marker, 950

corejava_Index.fm  Page 973  Thursday, October 28, 2004  1:42 PM



Core Java
974

annotations (continued):
meta-annotations, 945
metadata, 944
overview, 943
retention policies, 954
shortcuts, 950
single-value, 950
standard, 953–956
syntax, 949–952

anonymous type definition, 902
antialiasing, 508
Applet, 788, 827
applets:

appletviewer, 711
call stack, 709
class loaders, 695
deployment.properties file, 768, 769
JDBC and, 189
retirement calculator example, 815
security levels, 741
security manager, 270
signed, additional references, 769
signing, 766, 768

application class loader, 694, 695
application servers, 189
apt tool, 944, 956–962
Arc2D.Double, 470
arcs:

additional references, 462
angles and degrees, 460
angles, specifying, 462
classes, 458
elliptical, creating, 460
shape makers, 463
types, 461

Area, 472, 475
areas:

AWT, 472–475
shape area, restricting, 496
shapes, creating from, 472

ArrayBlockingQueue, 49, 52
ArrayList, 99
Arrays, 126
arrays:

array lists, 101
finding maximum, 130

binary search, 133
converting between collections and, 127
copy on write arrays, 55
manipulating Java arrays in C, 856
native methods, 853, 854
SQL, additional references, 201
table models versus, 376
thread-safe implementations, 55

ASN.1, 756, 757
Attribute, 256, 575
Attributes, 256, 927

attributes:
assembling, LDAP, 248
LDAP, 243
print service attribute reference, 572
print service attribute set hierarchy, 571
print service attributes, 569, 570
XML, 883

attribute defaults, 898
AttributeSet, 575
AttributesImpl, 942
AudioPermission, 713
authentication:

intermediary, 754
message, see message authentication
principal, 730
public/private key pairs, 747
role-based, 733
user, 728

authorization:
JAAS, 728
overview, 728
see also permissions

AUTHORS table, 189
AuthPermission, 714
autocommit mode, 239
await method, 31
AWT:

advanced, 455–616
antialiasing, 508
arcs:

angles and degrees, 460
angles, specifying, 462
arc types, 461
elliptical, creating, 460

areas, 472–475
clipboard, 576–598

copying between Java and native 
program, 584

data transfer classes, 577
flavor listeners, 581
images, 583
Java data transfer capabilities, 576
Java objects, 594
local clipboard, 588
system clipboard, 594
text, 577
transferring Java objects, 594
transferring object references, 588
unsupported data types, 588

clipping, 496–500
composition, 500–508
coordinate transformations, 488–496
drag and drop, 598–613

action types, 599
drag sources, 608
drop targets, 599

image manipulation, 524–539
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image readers and writers, 513–523
images:

blurring, 532
creating, 524
edge detection, 532
file types, 514
filtering, 530
reading and writing from files, 514
reading and writing multiple, 515
rotating, 531

lines, antialiasing, 508
paint, 483–488
pens, 476
pixels, 488

affine transformation, 531
antialiasing, 508
images, creating, 524
Porter-Duff rules, 502
setPixels method, 525
setting to a color, 526
transparent, 500

print services document flavor, 559
printing, 539–575

banners, 549
cross-platform print dialog, 540
graphics, 539
multi-page, 549
native print dialogs, 544
preview, 550, 551
print job page count, 541
print service attribute reference, 572
print service attributes, 569
print services, 559
stream print services, 564
Windows page setup dialog, 545
Windows print dialog, 544

rendering, 455–513
antialiasing, 508
hints, 508

shape makers, 463
shapes:

boundary style, 475
class relationships, 459
classes, 458, 459
complex, 472
intersection and subtraction, 472
points, moving all, 489
rotation, 489
scaling, 489
shear, 489
translation, 489

strokes, 475–483
dash pattern, 477
example, 477
join style, 476

transformations, 490
transparency, 500–508

user interface, internationalizing, 811
AWTPermission, 713

B
bank account transfer example:

bytecode, 26
deadlocks, 43
Java code, 24
lock, giving up, 31
overview, 22

banners, printing, 549
barriers, 65
BasicAttributes, 256
BasicStroke, 477, 482
batch updates, 240
BeanDescriptor, 665
BeanInfo, 641, 650, 665
beans:

defined, 617
EJBs versus JavaBeans, 617
see also JavaBeans

benchmarks for bit sets, 139
BER encoding format, 756
bevel join, 476
bilinear interpolation, 531
binary search, 133
binarySearch method, 133
binding:

IDL to Java translation, 299
names, 270

bit sets:
benchmark, 139
using, 139

BitSet, 139
BLOB data type, 194, 201
blocked threads, 16
blocking:

lock testing and timeouts, 44
on input/output, 16
put and take, 49
queues, 48

BlockingQueue, 53
blocks, synchronized, 40

thread safe, 55
blurring images, 532
Book, 558
BOOKS table, 190
BOOKSAUTHORS table, 190
Boolean renderer, 390
BOOLEAN data type, 194
bootstrap class loader, 694
bootstrap registry service, 266
bouncing ball:

multithreaded, 7
single-threaded, 2

bound properties, 632
bounding rectangle, 458
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buckets, 102
BufferedImage, 529
BufferedImageOp, 537
bulk operations, 126
bundle classes, 813
butt cap, 476
bytecode:

annotations, 962–972
class loaders, 696
interpreter, separate process, 269
modifying at load time, 970
modifying with hex editor, 703
verification, 701–705

bytecode verifier:
checks performed by, 701
corrupted class file, 704

ByteLookupTable, 538

C
C:

C types and Java types, 835
calling C function from Java, 831
Java strings, accessing, 838
native methods, 829

complete example, 864
error handling, 861
exceptions, 857
executing Java methods from C, 851
invocation API, 861
invocation API functions, 864

numeric parameters and return values, 835
sprint function, 840
see also native methods

C++:
CORBA program, 303
CORBA server program, compiling, 304
forbidden words, 722
JNI and, 837
native methods, 829

complete example, 864
invocation API, 861
invocation API functions, 864

numeric values and return values, 835
see also native methods

cached row sets, 231
CachedRowSet, 230, 238
Caesar cipher, 696
calculator, retirement, 815
calendars and internationalization, 794
call stack during permission checking, 709
Callable, 58
CallbackHandler, 740
canonical decomposition, 802
cascading:

internal frames, 441
windows, 440

catch clause, 15

CDATA sections, 883
CellEditor, 401
cells:

custom editors, 394
editing, 391
renderers, 354
rendering, 333, 390
rendering default actions, 390
selecting, 403

Certificate, 765
CertificateFactory, 765
certificates:

certificate fingerprints, 759
code source and, 707
generating, 758
keytool, 758
root certificate, 760
signing, 760
software developer, 770
X.509, 756

chain of trust, 754
Channels, 183
CHARACTER data type, 194
character encoding:

source files, 811
strings and native methods, 838
types, 811

character sets, internationalizing, 810–811
CharacterData, 893
checked views, 124
child nodes:

adding new, 348
concatenating values, 937
defined, 338
text strings, 886
traversing, 887
tree components, 338
tree paths, 346

choice formats, 809
Chromaticity, 572
Cipher, 775
CipherInputStream, 777
CipherOutputStream, 778
ciphers:

cipher streams, 777
public key, 778
speed issues, 778
symmetric, 772

circles:
classes, 458
half-circle stroke, 476

Class, 700, 709
class files:

annotations, 943
character encodings, 811
corrupted, 704

class loaders, 694–701
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custom, 695
full name of class, 696
loading issues, 695
main and, 694
namespaces and, 696
policy files, 710
security managers and, 706
test program, 697
testing class loading, 276
types, 694
writing your own, 696

classes:
dynamic class loading, 263
full name, 696
permission classes, 708
protection domain, 708

ClassLoader, 696, 700
client.policy file, 275
client/server:

additional references (JDBC), 189
client implementation options, 258
database installation, 194
objects, transmitting between, 258
overview, 257
proxies, 259
traditional model (JDBC), 188

Client/Server Databases, 189
Client/Server Programming with Java and 

CORBA, 298, 311
clients:

client object, defined, 260
CORBA client program example, 304
proxies, 259
RMI:

running, 271
running from scratch, 272
sample program, 270

serving multiple, 150
see also servers

Clipboard, 580, 582, 594
clipboard:

AWT, 576–598
copying between Java and native 

program, 584
data transfer classes, 577
flavor listeners, 581
images, 583
Java data transfer capabilities, 576
Java objects, 594
local clipboard, 588
system clipboard, 594
text, 577
transferring Java objects, 594
transferring object references, 588
unsupported data types, 588

copying between Java and native program, 
584

data transfer classes, 577
ClipboardOwner, 581
clipping, 496–500
CLOB data type, 194, 201
CloneNotSupportedException, 292
code blocks:

ReentrantLock, 27
synchronization, 22, 40

code files, see source files
code location, 707
code signing, 766–771
code sources:

call stack during permission checking, 709
properties, 707
security policies and, 707

code, native, see native methods
CodeSource, 710
collation:

collation key, 802
internationalizing, 801–807
test program, 802

CollationKey, 807
Collator, 806
Collection, 88, 92, 93, 111, 127
Collections, 125, 133, 134, 135
collections:

algorithms, 130
simple, 134
writing, 135

bulk operations, 126
checked views, 124
Collection, 88
collection interfaces, 131
collections framework, 118

classes, 121
extending, 128
interfaces, 119

concrete, 93
converting between arrays and, 127
generic utility methods, 91
generic versus linked lists, 95
interfaces, 85

versus implementation, 86
Iterable, 89
iterator traversing during modification, 97
legacy, 137
lightweight collection wrappers, 122
lists, modifiable or resizable, 132
ordered, 118
random access to, 99
reference, holding, 88
sorted, 104
subranges, 122
synchronized views, 124
views and wrappers, 120
views, unmodifiable, 123

Color, 483, 530
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ColorModel, 530
colors:

color cell editor, 394
JavaBeans property editors, 644
Mandelbrot set, 526
pixel, setting to a color, 526
RGB standards, 525
transparency and composition, 500
see also paint

ColorSupported, 572
columns:

databases:
result sets, 229
retrieving data, 222
table joins, 190
tables overview, 189

Swing:
hiding, 404
manipulating, 374
resizing, 402
selecting, 403

COM interobject communication, 259
comments:

annotation, 944
XML, 884

commit and rollback, see transactions
Comparable, 106, 109
Comparator, 106, 109
comparing hash maps and tree maps, 110
compiler and annotations, 943
component organizers, Swing, 429–453
components:

frame, arranging in, 208
name components, 304
realized, 74
Swing and threads, 74
user interface, see AWT; Swing

composition:
AWT, 500–508
Porter-Duff composition rules, 501

Compression, 572
Computer Graphics, Principles and Practice, 

Second Edition in C, 462
concrete collections, 93, 120
concurrency, see access; synchronization
Concurrent Programming in Java, 2
concurrent.locks.Condition, 35, 45
ConcurrentHashMap, 54
ConcurrentLinkedQueue, 54
Condition, 35, 45
condition objects:

implicit lock, 35
managing locked threads, 30
monitors, 40
newCondition method, 31
synchronized methods versus, 36

conditions:
condition objects, 30

error conditions, 857
locks and, 27
race, see race conditions
termination conditions, 421
thread, waiting for, 17
validation conditions, 895

connect method, 159, 161
Connection, 196, 199, 201, 215, 219, 229, 241
connections:

advanced database connections, 241
closing, 203
data source syntax, 195
database connection syntax, 195, 196
JDBC connection sample code, 196
overview, 202
pooling, 242
row sets, 230
syntax, 203

constrained properties, 634
constructors:

arc, 462
bulk operations, 126
EnumSet, 116
Java, calling, 849
messages, viewing, 294
object array, 373
server object activation, 292
thread groups, 20
tree models, 339
vectors and lists, 332

Content-Encoding, 162
ContentHandler, 926
Content-Length, 162
Content-Type, 162
Context, 255, 273
converting:

angles for arcs, 462
characters to ASCII, 811
characters to Unicode, 816
collections and arrays, 127
dates, 795
header types to numeric types, 161
host names and Internet addresses, 180
IDL files to Java, 301
Java images and native clipboard images, 

583
parameters for remote invocation, 261
SQL and Java data types, 200
see also data types; internationalization

ConvolveOp, 538
coordinates:

device coordinates, 488
moveTo method, 462
transformations, 488–496

Copies, 572
copying:

between Java program and native 
program, 584
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local parameters and result objects, 280
see also clipboard

CopyOnWriteArrayList, 55
CopyOnWriteArraySet, 55
CORBA, 297–314

additional references, 311
C++ program, 303
client program example, 304
example program, 302
name components, 304
naming service, 298
objects, locating through IOR, 309
overview, 259
RMI versus, 297
servers, implementing, 309
writing objects, 297

CORBA.ORB, 309, 314
Core Java Foundation Classes, 347
Core JavaServer Faces, 242
Core Swing, Advanced Programming, 609
Cormen, Thomas, 105
CountDownLatch, 65, 66, 71
countries:

ISO country codes, 786
retirement calculator internationalization 

example, 815
see also internationalization

createStatement method, 199
cryptographic techniques:

digital signatures, see digital signatures
encryption, see encryption

cryptography:
additional references, 748
public key, 747

Cryptography and Network Security, 742
cubic curves, 460, 461, 463
CubicCurve2D.Double, 471
Currency, 794
currency:

formatting, 793
identifiers, 794
see also numbers

currentThread method, 13
cursors, 599

result sets and, 217
row number, setting to, 217

curves:
additional references, 462
antialiasing, 508
cubic, 460
quadratic, 460

Customizer, 671
customizers:

classes, 665
property editors versus, 663
writing, 663–671

CyclicBarrier, 65, 71

D
daemon threads, 19
Darwen, Hugh, 189
dash pattern, 477
DATA data type, 194
data sources:

document flavor, 559
JDBC, connecting to database, 195
JNDI, 241
non-XML to XML, 925
pooled connections, 242

data structures:
array lists, 101
collection interfaces and implementations, 

86
collections, 88
collections and arrays, converting, 127
elements, sorting, 105
extending collections framework, 128
hash sets, 101–104
iterators, 88
linked lists, 94
maps, 110
priority queues, 109
sorting, 131
view, 120
wrappers, 120

data transfer:
classes, 577
Java data transfer capabilities, 576
see also clipboard

data types, 835
Java objects, copying, 594
print services, 559
SQL, 193

advanced types, 201
Java and, 200
type conversions, 200

unsupported, copying, 588
Data Workshop, 703
DatabaseMetaData, 221, 229, 241
databases:

connecting, 195–206
connections, 230

advanced, 241
JNDI and, 242
pooling, 242
sample code, 196

data source syntax, 195
database connection syntax, 195, 196
database programming, 185–241
defined, 189
hierarchical, 242–256
JDBC communication with, 187
LDAP, 242–256
McKoi:

connection syntax, 195, 196
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databases, McKoi (continued):
data source syntax, 195
default values, 197
web site, 194

metadata:
overview, 221
requesting, 222
sample program, 223

optimizing, 230
populating, 203
PostgreSQL:

connection syntax, 195, 196
data source syntax, 195
default values, 197
web site, 194

recommended, 194
row sets, 230
Swing, displaying in, 378
testing installation, 196
tools for viewing and editing, 222
transaction default mode, 239
transactions, 239
URLs, 195
see also JDBC; SQL

DataFlavor, 582
Date, 162
DATE data type, 194
Date, C.J., 189
DateFormat, 799
dates:

calendar, 794
factory methods, 794
internationalizing, 794–800
retirement calculator internationalization 

example, 815
see also internationalization; time

DateTimeAtCompleted, 572
daylight saving time, 800
days:

date formats, 784
retirement calculator internationalization 

example, 815
see also internationalization

dead threads, 18
deadlocks:

blocked threads, 31
diagram, 43
overview, 42

debugging:
connection errors, 175
JDBC debugging tool, 196
networks, 143
RMI client, running from scratch, 272

DECIMAL data type, 193
decomposition mode, 802
DefaultCellEditor, 392, 401
DefaultListModel, 332

DefaultMutableTreeNode, 345, 359
DefaultPersistenceDelegate, 690
DefaultTableModel, 410
DefaultTreeCellRenderer, 360
DefaultTreeModel, 345, 352
defineClass method, 696
degrees:

AWT arc angles and degrees, 460
radians, converting to, 462

Delayed, 52
DelayQueue, 49, 52
delegates:

persistence, 675
predefined, 678

DELETE statement, 193
deployment:

applet deployment.properties file, 768
hot deployment, 696
RMI, 277

deployment checklist, 277
preparing, 274

deployment.properties file, 768, 769
DER rules, 756
Derby web site, 194
DES, 772
destination pixel, 501
device coordinates, 488
dialogs:

cross-platform print dialog, 540
internal frames, 445
native print dialogs, 544
print preview, 551
print setup dialog, 543
Windows page setup dialog, 545
Windows print dialog, 544

digests:
digest method, 743
message, see message digests
signed, 748

digital fingerprint, see message digests
digital signatures, 741–766

background, 741
DSA, 748
message signing, 747
VeriSign, 755

DirContext, 255
distinguished name, 243
distorted angles, 462
distributed objects, 257–319

binding names, 270
CORBA, 259, 297–314
garbage collection, 263
methods, remote, 258
proxies, 259
RMI, 259, 260–297
RMI setup, 263–266
server objects, locating, 266
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SOAP, 259, 314–319
see also CORBA; RMI; SOAP

distributed programming:
writing, CORBA versus RMI, 298
see also CORBA; RMI; SOAP

DocPrintJob, 564, 575
Document, 893, 933
document type definitions, see DTDs
documentation, see annotations
DocumentBuilder, 893, 900, 933
DocumentBuilderFactory, 893, 900, 923
DOM:

overview, 884
parse tree, 888
SAX versus, 923
simple tree, 886
XPath, 916

DOMResult, 942
DOMSource, 934
DOUBLE data type, 194
downloading programs and security, 770
drag and drop:

AWT, 598–613
action types, 599
drag sources, 608
drop targets, 599

Swing, 613–616
additional references, 609
column resizing, 374

DragGestureEvent, 612
DragGestureListener, 612
dragging:

outline dragging in internal frames, 445
see also drag and drop

DragSource, 612
DragSourceDropEvent, 613
DragSourceListener, 612
drawing:

area, restricting, 496
clipping, 496
see also paint; shapes; strokes

Driver, 195
DriverManager, 196, 199, 201
drivers:

JDBC syntax, 195
manually registering, 196
names, obtaining, 195

drop targets, 599
DropTarget, 606
DropTargetDragEvent, 607
DropTargetDropEvent, 607
DropTargetListener, 607
DSA, 748

key generation algorithm, 750
public key exchange, 749

DTDs:
attribute types, 897

element content rules, 896
overview, 894
schema equivalents, 902
schema versus, 903
using, 895
XML complete example, 903

Duff composition rules, 501
dynamic class loading, 263

E
echo server, 149
edge detection of images, 532
eDirectory, 243
Element, 893, 933
elements:

adding, 96, 105
annotation element types, 954
annotations, 944
element content rules, 896
finding, 133
inserting, 105, 134
metadata, 944
removing, 90, 95, 119
sorting, 105
XML, 882

ellipses:
additional references, 462
classes, 458
elliptical arcs, creating, 460

e-mail, 153
Encoder, 690
encoding:

signatures for native methods, 846
source file character encoding, 811
strings and native methods, 838

encoding flag, 811
encryption, 771–782

cipher streams, 777
public key ciphers, 778
public/private key pairs, 747
symmetric ciphers, 772

end cap styles, 476
entities, 883
EntityResolver, 900
Enumeration, 137
enumeration:

Enumeration, 137
enumeration sets and maps, 116
JavaBeans persistence, 677
nodes, 352

EnumMap, 118
EnumSet, 117
env pointer, 837, 838
equality testing and SQL, 191
equals method, 291
Eratosthenes, Sieve of, 139
error handling and native methods, 857, 861
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ErrorHandler, 900
Evans, Jim, 390
event dispatch thread, 7, 73
event handlers:

annotations example, 945–949
attaching, 905
customizers, 666

event listeners:
attaching, 905, 906
threads and Swing, 74

EventQueue, 78
events:

JavaBeans naming patterns, 629–631
tree events, listening, 360

EventSetDescriptor, 643
ExceptionListener, 690
exceptions:

handlers for uncaught, 21
RMI, 262

Exchanger, 65, 66, 71
exclusiveOr operations and areas, 472
executables:

controlling behavior, 766
see also programs

executeQuery method, 199, 201
executeUpdate method, 199, 202
execution:

batch, 240
class files loaded by virtual machine, 694
native methods, interrupting, 838
queries, 207–215
scheduled, 63
server-side script data flow, 168
task efficiency, 63

ExecutorCompletionService, 64
Executors, 62, 63
executors:

scheduled execution, 63
thread groups, controlling, 63
thread pools, 59

ExecutorService, 63, 64
exit method, 706
Expires, 162
Expression, 691
extension class loader, 694

F
fair locking policy, 44
Feiner, Steven K., 462
Felten, Ed, 709
fields:

conditions for safe concurrent access, 42
instance fields, accessing, 845
native methods:

accessing, 842
encoding scheme, 846
instance fields, 842

static fields, 846
volatile, 41

FilePermission SocketPermission, 712
files:

AWT image file types, 514
class, see class files
images:

reading from, 514
writing to, 514

JAR, see JAR files
fills, see rendering
filter models:

hiding rows, 404
storing array of row indexes, 384
table display of data, 384

FilteredRowSet, 230
filters:

Swing sort filter, 384
table model filter, 385

findClass method, 696
FlavorListener, 582
flavors:

clipboard, listing, 581
clipboard-capable data, 577
document flavors, 559

for print services, 559
MIME types and, 582

FLOAT data type, 194
Foley, James D., 462
font render context, 497
FontCellRenderer, 334
fonts:

font render context, 497
stylized, 410
XML font dialog, 906
see also internationalization; JTextPane

forests:
defined, 338
example, 344

Format, 809
format string, 809
formats:

certificate formats, 756
choice formats, 809
message formats, 807
number formats for localization, 788
supported clipboard formats, 576
supported formats for image readers and 

writers, 513
supported MIME types, 515
see also message formats; number formats

forms, posting data from, 167
frames:

internal, 438, 445
cascading, 441
illustration, 439
tiling, 442
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persistence, 673
frameworks:

collection framework, 118
classes, 121
extending, 128
interfaces, 119

FROM clause, 191
Future, 55, 58
FutureTask, 56

G
garbage collector:

copying collectors, 855
remote objects, 263
strings and native methods, 838
unused key, 114
weak hash maps, 114

Gawor, Jarek, 246
GeneralPath, 471
generic collections, 95
gestures, 599
GET command, 168
getBlob method, 201
getCLOB method, 201
getConnection method, 196, 199
getContentEncoding method, 162
getContentLength method, 162
getContentType method, 162
getDate method, 162
getDescription method, 273
getExpiration method, 162
getInputStream method, 159, 169
getLastModified method, 162
getOutputStream method, 169
GIF:

AWT image readers, 514
AWT, reading and writing multiple imag-

es, 515
print services, 559
printing from file, 559

Godel’s theorem, 701
Goetz, Brian, 41
Gong, Li, 694
GradientPaint, 483, 487
Graphic Java 2, 338
Graphics, 500
graphics:

classes, 458
clipboard, 576, 583

data flavors, 581
clipping, 496
coordinate transformations, 488
drag and drop, 598
filtering, 530
Graphics class, 456
manipulating, 524
printing, 539

readers and writers, 513
reading graphics file, 484
rendering, 455
scaling and rotating, 489
shapes, 457
threads and, 2
transparency and composition, 500
see also images

Graphics2D, 457, 482, 487, 496, 500, 507, 513
GridBagPane, 906
grids:

grid bag and XML, 903
grid bag layout example, 903
GridBagPane, 906
height and width attributes, 903
height and width positions, automatic, 904
JTable, 373
Swing rows and columns, 402
TableModel, 404
see also Swing; tables

groups:
thread groups, 20
threads, controlling, 63

GSS-API, 779
Gutmann, Peter, 758

H
half-close, 180
handlers:

uncaught exceptions, 21
see also event handlers

Hansen, Per Brich, 40
Harkey, Dan, 298, 311
hash codes, 102
hash collisions, 102
hash maps:

identity, 117
tree maps versus, 110
using, 110
weak hash maps, 114

hash sets, 101–104
linked, 115
tree sets, 104

hash tables, 102
linked, 115
load factor, 103
rehashing, 103

hashCode method, 291
HashMap, 114
HashSet, 103, 104
HashTable, 137, 138
headers:

HTTP request header format, 161
methods for response header values, 161
XML, 881

Henning, Michi, 298
hex editor, 703
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hierarchical databases:
accessing, 249
LDAP, 242–256

hierarchies:
array types, 854
hash set attribute hierarchy, 571
Node interface and subinterfaces, 885
permissions classes, 708
print attribute hierarchy, 570
resource hierarchies, 812
tree structures, 337
see also trees

Hoare, Tony, 40
hosts:

host names, converting to Internet 
addresses, 180

opening socket to, 153
Socket, 147
UnknownHostException, 146

HSQLDB web site, 194
HTML:

population example, 170
posting form data, 167
print services, 559
XML and, 881

HTTP:
end of data, indicating, 180
methods for response header values, 161
port, accessing using telnet, 145
posting form data, 167
request header format, 161

HttpURLConnection, 174
HyperlinkEvent, 415
HyperlinkListener, 412, 415

I
Icon renderer, 390
identity hash maps, 117
IdentityHashMap, 118
IDL:

exceptions, 300
IDL to Java compiler, 298
inheritance, 301
WSDL and, 314
see also Java IDL

IIOImage, 523
IIOServiceProvider, 523
IllegalMonitorStateException, 39
ImageIO, 522

code for earlier than 1.4, 484
image readers and writers, 514

ImageReader, 522
ImageReaderWriterSpi, 523
images:

blurring, 532
clipboard, 583
creating, 524

edge detection, 532
file types, 514
files:

reading from, 514
writing to, 514

filtering, 530
manipulation, 524–539
printing, see graphics; printing
readers and writers, 513–523
reading, 524
reading and writing multiple images, 515
rotating, 531

ImageWriter, 523
incremental rendering, 524
indexed properties, 632
IndexedPropertyChangeEvent, 638
IndexedPropertyDescriptor, 643
InetAddress, 182
InetSocketAddress, 183
InitialContext, 273
InitialDirContext, 255
input streams:

cipher streams, 777
half-close, 180
progress, monitoring, 424

InputSource, 900
INSERT statement:

batch updates and, 240
syntax, 193

insertRow method, 219
Inside Java 2 Platform Security, 694
inspecting JavaBeans properties, 626
installation:

bytecode transformer, 970
database, testing, 196
default handler, 21
Java Web Services Developer Pack, 316
JDBC, 194
proxy for server object, 259
security manager, 270
Tomcat, 275

instance fields:
accessing, 845
encoding scheme, 846
native methods, 842

Integer, 55
INTEGER data type, 193
interfaces:

collection, 85, 88
using, 131

collections framework, 119
iterator, 88
remote, 289

interlacing, 524
internal frames:

illustration, 439
Swing, 438
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internationalization, 783–827
calendars, 794
character encoding of source files, 811
character sets, 810–811
choice formats, 809
collation, 801–807
collation key, 802
currency format, 793
date and time, 794–800
decomposition, 802
example, 815–827
factory methods, 794
locales, 784–788

combo box, 803
country codes, 786
language codes, 785
utility classes, 787

message formats:
placeholder index, 808
variables, 807

message formatting, 807–810
number formats, 788–794

currency format, 793
currency identifiers, 794
factory methods, 789
test program, 790

resource bundles, 811–815
bundle classes, 813
locating, 812
property files, 813

sorting, 801–807
source files, character encoding, 811
strings, 813
text files, 810–811
time zones, 794

Internet addresses:
converting host names to, 180
IPv6, 180

interpolation strategy, 531
interrupt method, 13
InterruptedException, 8, 13, 14, 56

catch clause, 15
interrupting:

interrupted status, 14
InterruptedException exception, 13
lock method, 45
threads, 3, 7, 13

interrupts, 175
intersect operations and areas, 472
Introduction to Algorithms, 105
Introspector, 641
invocation of native methods, 861

API, 864
invokeLater method, 75
IOR, locating objects, 309
isInterrupted method, 13, 15
ISO:

ISO 216, 814

ISO 4217 currency identifiers, 793
ISO-3166 country codes, 786
ISO-639 language codes, 785
languages, specifying, 785

iSQL-Viewer database tool, 222
Iterable, 89
iterating:

result sets, 215
editing and, 218
without editing, 216

thread safe and collections, 55
Iterator, 88, 92
iterator method, 88
iterators:

advancing, 90
bulk operations versus, 126
conceptual overview, 90
generic utility methods, 91
Iterator, 88
removing elements, 90
traversing collection during modification, 97

J
JAAS, 728, 733
JAR files:

class loader issues, 695
jarsigner tool, 759
JavaBeans, packaging, 622
modifying bytecodes at load time, 970
resource bundles, 812
signing, 766, 767

jarsigner tool, 759, 767
Java:

1.5 features, see JDK 5.0
C types and Java types, 835
C, calling from, 831
code files, see source files
constructors, calling, 849
data types and SQL data types, 200
databases, pure Java, 194
Java 2 security, 707, 709
Java programming language binding, 299
methods, calling, 847
native methods:

alternative method invocations, 849
complete example, 864
constructors, 849
executing Java methods from C, 851
speed, 830

nonstatic methods, 847
static methods, calling, 848
strings, accessing from C, 838
see also native methods

Java 2D API, 458
Java IDL, 297–314

IDL syntax, 298
IDL to Java compiler, 298
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Java Memory Model and Thread Specifica-
tion, 41

Java System Directory Server, 243
java.awt.datatransfer package, 580
java.awt.dnd package, 606
java.awt.geom package, 470
java.awt.image package, 529
java.awt.print package, 548
java.beans package, 665
java.lang package, 700
java.rmi.server package, 265
java.security package, 710, 722
java.util.concurrent package, 49, 65
java.xml.parsers package, 900
JavaBeans, 617–691

bean info classes, 639–643
builder environment, 623
calendar bean, 620
customizers, 663–671
defined, 617
EJBs versus, 617
factory methods, constructing objects 

from, 677
image viewer bean, 620, 628
JAR files, 622
manifest file, 622
naming patterns, 629–631
persistence, 671–691

complete example, 681–691
delegate, 675
enumerations, 677
objects, 675
Swing, 672
XML, 672

properties, 619
bound, 632
constrained, 634
constructing objects from, 676
indexed, 632
property editors, 644–663
setting multiple at once, 663
simple, 631
transient properties, 678
window, 618
see also customizers

property types, 631–639
rational, 618
requirements, 619
rich behavior, 619
writing, 619
writing applications, 621–628

Javadoc and annotations, 944
javap command, 847
javaw command, 269
javax.crypto package, 775
javax.imageio package, 513, 522, 523
javax.imageio.spi package, 523

javax.print package, 564, 575
javax.sql.rowset package, 230
javax.swing package, 616
javax.xml.parsers package, 893
javax.xml.transform package, 934
javax.xml.xpath package, 920
JCE, 771
JColorChooser, 616
JComponent, 346, 453, 616, 639
JDBC:

additional references, 201, 242
applets and, 189
application servers and, 189
basic programming concepts, 195
client/server model, 188
communication with database, 187
connections, advanced, 241
databases, connecting, 195–206
databases, populating, 203
debugging tool, 196
design overview, 186
driver manual registration, 196
drivers, 187
example tables, 189, 191
installation, 194
installation testing, 196
JDBC API, overview, 186
JDBC Driver API, overview, 186
JDBC-ODBC bridge, 187

issues, 194
metadata, 221
multi-tier model, 189
ODBC and, 186
overview, 185
queries, executing, 207–215
sample program, 203
SQL, commands:

executing, 199
syntax, 191

tables, joining, 190
text file, reading data from, 204
three-tier model, 188
transactions, 239
see also databases; SQL; tables

JDBC API Tutorial and Reference, 201
JdbcRowSet, 230
JDesktopPane, 452
JDK 5.0:

annotation interfaces, 953
annotations, 944
asList method, 122
bytecodes, modifying at load time, 970
checked views, 124
clipboard:

listing flavors, 581
querying directly, 577
reading string from, 577
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collection classes, 86
concurrency, 35
database reference implementations, 231
handlers, installing in threads, 21
JDBC 3.0, 185
loop shortcut, 89
message formatting, 807
multithreading, 2
NamingEnumeration, 248
printf function, 836
printing tables, 374
ReentrantLock, 27
RSA algorithm, 778
stub class generation, 266
XML schemas, 895
XPath, 916

JEditorPane, 410, 415
JFileChooser, 616
JInternalFrame, 452
JList, 322, 326, 331, 332, 336, 616
JNDI:

data source location, 242
database connections and, 242
LDAP and, 247
RMI and, 267
tutorial, 247, 250

JNI:
alternative method invocations, 849
C++ and, 837
env pointer, 837, 838
string conversion, 837

join styles, 476
JoinRowSet, 230
JPEG:

AWT image readers and writers, 514
print services, 559

JProgressBar, 428
JSEE, 779
JSplitPane, 433
JSR 133, 41
JTabbedPane, 437
JTable, 373, 376, 390, 400, 409, 616
JTextComponent, 616
JTree, 338, 345, 351, 365, 616
JUnit tool, 944

K
Kahn, David, 696
Kernel, 539
kernels, 532, 533
key pairs:

example, 748
generating for RSA, 779
public key exchange, DSA, 749
types, 747

key/value pairs:
key no longer used, 114

map example, 112
maps, 110
string values, 138
see also hash maps; tree maps

KeyGenerator, 776
KeyPair, 753
KeyPairGenerator, 750, 753
keys:

defined, 747
message authentication, 754
public key ciphers, 778
random, generating, 773
symmetric, 778
VeriSign, 755, 756

KeyStore, 765
keystores, 758

certificate signing, 760
importing certificates into, 759
policy file, in, 767

keytool, 758
kinds, 304

L
languages:

internationalizing, complete example, 
815

ISO-3166 country codes, 786
ISO-639 language codes, 785
see also internationalization

languages, ISO, 785
Last-Modified, 162
LDAP, 242–256

attributes, 243
browser program, 246
connecting to server, alternate approach, 

247
directory information, accessing, 247
entries, adding, 248
NamingEnumeration and, 248
populating server, 245
server configuration, 243
server products, 243
tree structure, 243

Lea, Doug, 2
leaf:

defined, 338
folder icons, 344

Leben, Joe, 189
legacy collections, 137
Legion of Bouncy Castle, 762, 778
Leiserson, Charles, 105
lightweight collection wrappers, 122
Lindholm, Tim, 703
lines:

antialiasing, 508
dash pattern, 477

linked hash sets, 115
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linked lists, 93
adding elements, 96
doubly linked, 94
hash tables, 102
methods, 98
reasons to use, 99
removing elements, 95

linked maps, 115
LinkedBlockingQueue, 49, 52
LinkedHashMap, 117
LinkedHashSet, 117
LinkedList, 101
List, 100, 126
ListCellRenderer, 336
listening to tree events, 360
ListIterator, 100, 119
ListModel, 331
lists:

array, 101
doubly linked, 94
horizontal and vertical wrap, 323
inserting and removing values, 331
JList, 322
linked, 93

adding elements, 96
array of, 102
generic collections versus, 95
methods, 98
reasons to use, 99
removing elements, 95

list models, 327
long, 327, 328
modifiable, 132
remote objects, listing, 269
rendering values, 332
resizable, 132
shuffling, 133
Swing, 321–337

ListSelectionListener, 327
ListSelectionModel, 410
load time, modifying bytecodes, 970
local clipboard, 588
local encoding of source files, 811
local loopback address, 149
local name, 922
Locale, 788
locales, 784–788

codes, expressing with, 786
combo box, 803
complete example, 815
country codes, 786
language codes, 785
utility classes, 787

localizing:
resource bundles, 811
see also internationalization

Lock, 29, 35, 45

lock method, 45
lock objects:

implicit lock, 35
monitors, 40
overview, 27
protecting method, 28
synchronized methods versus, 36

locks:
deadlocks, 42
explicit, 36
fair locking policy, 44
giving up, 31
implicit, 35
read/write, 45
synchronization without, 41
testing, 44
thread, waiting for, 17
timeouts, 44

logging RMI activity, 278
LoggingPermission, 714
login modules:

example, 735
JAAS, 733

LoginContext, 732
LoginModule, 741
LookupOp, 538
loops and collection interfaces, 131
lower limit, 809
lowercase characters, see collation

M
main method, 694, 724
Mandelbrot set, 526
manifest files:

annotations, 970
JAR files, 622

Map, 113
Map.Entry, 114
maps:

enumeration sets and, 116
linked, 115
property sets, 138
using, 110

margins, 541
marker annotation, 950
MarshalledObject, 292, 296
marshalling:

parameters, 261, 262
RMI, 261

Martin, James, 189
McGraw, Gary, 709
McKoi:

data source syntax, 195
default values, 197
driver name, 195
installation, testing, 196
web site, 194
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MD5, 742
message authentication, 754
message digests:

computing, 743
overview, 741
properties, 742

message formatting:
choice formats, 809
internationalization, 807–810
placeholder value, varying message, 809

message signing, 747
MessageDigest, 742, 746
MessageFormat, 808
meta-annotations, 945
metadata:

JDBC, 221, 222
programs, adding to, 944
requesting, 222
sample program, 223
types, 222

method verification error, 704
methods:

annotated, 947, 954
convenience methods for response header 

values, 161
Java, calling, 847
JavaBeans, 677
remote, 258, 259
Swing and threads, 74
utility methods for collections and itera-

tors, 91
see also native methods

metric system, 814
Microsoft Active Directory, 243
MIME types:

AWT image readers and writers, 514
clipboard flavors, 582
Java object reference, 588
Java objects and system clipboard, 594
print service document flavors, 559
stream print services, 564

miter join, 476
miter limit, 477
models:

custom tree models, 365
filter models, 384
list models, 327
table model filter, 385
table models, 376

monitors, 40
months:

date formats, 784
see also internationalization

moveToInsertRow method, 219
multiple document interface, 438
multitasking, 1
multithreading, 1–84

additional resources, 2
blocked threads, 13
bouncing ball, 7
catch clause, 15
deadlocks, 42
event dispatch thread, 7
interrupt method, 13
interrupted status, 13
InterruptedException, 8
lock objects, 27
lock testing and timeouts, 44
lock/condition objects versus synchro-

nized methods, 36
monitors, 40
processes versus threads, 2
race conditions, 26
run method, 9
Runnable interface, 7
running two tasks in parallel, 7
separate thread procedure, 7
single- versus multithreaded program, 2
synchronization, 22
synchronized versus unsynchronized, 29
thread groups, 20
volatile fields, 41
see also threads

MutableTreeNode, 345

N
name components, 304
NameCallback, 740
NameClassPair, 274
NameComponent, 309
NamedNodeMap, 894
namespaces:

class loaders, using as, 696
namespace URI, 922
node properties, 922
XML namespace mechanism, 921

Naming, 274
naming services:

connecting to, troubleshooting, 305
CORBA, 298

obtaining reference to, 311
locating, 304
orbd service, starting, 311
remote method calls with, 292
RMI, JNDI, 267
starting, 305

NamingContext, 309, 314
NamingEnumeration, 256, 274
native methods, 829–878

arrays:
accessing elements, 853
Java and C array types, 853
type hierarchy, 854
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native methods (continued):
C:

accessing Java strings from C code, 838
C function, calling from Java, 831
C types and Java types, 835
error handling, 861
exceptions, 857
executing Java methods from C, 851
fields, 842
instance fields, 842
Java and C array types, 853
manipulating Java arrays in C, 856
printf function, 836
spring, 840
string parameters, 837

class references, 843
complete example, 864
encoding signatures, 846
error handling, 857
fields:

accessing, 842
encoding scheme, 846
instance fields, 842
static fields, 846

invocation API, 861
functions, 864

Java:
accessing Java strings from C code, 838
alternative method invocations, 849
constructors, 849
executing Java methods from C, 851
Java and C array types, 853
manipulating in C, 856
methods, calling, 847
nonstatic methods, 847
static methods, 848
string parameters, 837

JNI, 837
numeric parameters, 835
return values, 835
speed issues, 830
sprint function, 840
string parameters, 837
Windows registry example, 866
Windows registry type inquiry functions, 

877
native print dialogs, 544
native2ascii, 811
NetBeans, 623
NetPermission, 713
networking, 143–183

e-mail, 153
socket programming, advanced, 175
see also distributed objects

new threads, 16
newCondition method, 30
Node, 885, 893, 923, 933

NodeList, 894
nodes:

child nodes, 338
enumeration, 352
namespaces and node properties, 922
parent, 338
rendering, 354
root nodes, 338

nonremote objects, 278
nonstatic methods, calling, 847
notify method, 39
notifyAll method, 39
Novell eDirectory, 243
number formats:

currency format, 793
currency identifiers, 794
factory methods, 789
internationalizing, 788–794
native methods, 835
printf, 836
test program, 790

NumberFormat, 792
NUMERIC data type, 193
numeric parameters and native methods, 835

O
Object, 39, 104, 390
object classes:

equals method, 123
LDAP, 243
signal and wait methods, 36

Object Management Group, 299
object references:

CORBA, casting to subtype, 303
different virtual machines, 279
interoperable, IOR, 309
linked lists, 94
local references, copying, 576
transferring using local clipboard, 588

object variables:
object declaration, 262
remote objects, 262
stub object, 263, 289

objects:
comparing using tree sets, 105
CORBA objects, writing, 297
distributed, 257–319

see also CORBA; RMI; SOAP
Java objects, transferring using local clip-

board, 594
JavaBeans:

constructing objects from factory 
method, 677

constructing objects from properties, 
676

persistence, 675
locating through IOR, 309
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method calls on distributed, 258
object inspection tree, 365
references, transferring using local clip-

board, 588
server objects, locating, 266

ODBC:
JDBC and, 186
JDBC-ODBC bridge issues, 194
Sun and, 188

OpenLDAP, 243
operations:

bulk, collection, 126
optional, views, 125

orbd service, starting, 311
ordering, see collation
Orfali, Robert, 298, 311
org.w3c.dom package, 893
org.xml.sax package, 900, 927
outline dragging, 445
output streams:

channel, turning into, 176
cipher streams, 777
connecting to server, 147
end of request, 180
half-close, 180
image writers and, 516
opening, 171
print services, 565
URLConnection, 169
writing DOM tree to, 927

P
padding schemes, 772
PageFormat, 548
pages:

count of print job, 541
margins, 542
measurements, 542
multiple, printing, 549
numbers, 541
printing, 539
printing setup dialog, 543
width, 542
Windows page setup dialog, 545
see also paper; printing

paint:
AWT, 483–488
Paint interface, 483

paintComponent method, 333
panes, 429–453

desktop, 438
split panes, 429, 430
tabbed panes, 433

paper:
margins, 541
sizes, 541

parameters:
local parameter and result objects, copy-

ing, 280
marshalling, 261, 262
numeric parameters and native methods, 

835
remote methods, passing in, 278
string parameters and native methods, 837

parsing:
DOM:

parse tree, 888
SAX versus, 884, 923
simple tree, 886

SAX, 923
XML, 903

documents, 884
DOM versus SAX, 884

PasswordCallback, 740
pasting, see clipboard
paths:

curves, 458
shapes and lines, 463
trees, 346

patterns for shapes, see rendering
PDF print services, 559
pens, see end cap styles; strokes
performance:

batch updates, 240
database and BLOBs, 201
fair lock, 44
hash tables, 103
internal frames, 445
linked lists, 119
prepared statements, 207
threads, 59
XML, 260

Permission, 722
permissions:

ActiveX issues, 767
applet, signed, 768
authorization and, 729
call stack during permission checking, 709
class hierarchy, 708
custom, 715
custom security manager, 722
implementation of class, 717
implying, 716
ordering, 716
permission file, 708
protection domain, 708
security managers and, 706–741
security policies, 707
target formats, 714
targets and actions, 712
test program, 718
user, 729
see also security
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persistence:
JavaBeans, 671–691

complete example, 681–691
enumerations, 677
objects, 675
persistence delegate, 675
Swing, 672
transient properties, 678

see also databases
PersistenceDelegate, 690
pixels:

affine transformation, 531
antialiasing, 508
coordinate transformation, 488
images, creating, 524
pen and boundary strokes, 475
Porter-Duff composition rules, 502
RGB values, 500
setPixels method, 525
setting to a color, 526
shapes, transforming, 488
source and destination, 501
transparent, 500
see also images; rendering

placeholders and message formats, 808
planet icons, 390
PNG:

AWT image readers and writers, 514
print services, 559

policy files, 710
custom permissions, 715
locations, 710
platform independent, 715
specifying, 711, 768

policytool, 715
polygons, 463
pools:

connection, 60
database connection pooling, 242
thread pools, 59

control, 63
population example, 170
Portable Object Adaptor, 310
Porter-Duff composition rules, 501, 502
ports:

e-mail program, 153
HTTP port 80, 275
HTTP, accessing using telnet, 145
port ranges, 714
RMI registry, 275
telnet, connecting using, 146

POST command, 168
PostgreSQL:

data source syntax, 195
default values, 197
driver name, 195
installation, testing, 196

postOrderTraversal, 353
PostScript print services, 559, 564
predefined delegates, 678
preemptive multitasking, 1
preOrderTraversal, 353
prepared statements:

caching, 208
writing, 207

PreparedStatement, 215
Principal, 733
principals, 730
print services:

document flavors, 559
print attributes, 569
stream print services, 564

Printable, 548
PrinterJob, 548, 558
printf function, 831
printing:

AWT, 539–575
banners, 549
cross-platform print dialog, 540
graphics, 539
multi-page printing, 549
native print dialogs, 544
page setup dialog, 543
preview, 550, 551
print job page count, 541
print service attributes, 569, 572

hierarchy, 570
reference, 572

print services, 559
stream print services, 564
Windows page setup dialog, 545
Windows print dialog, 544

PrintService, 564, 575
PrintServiceLookup, 564
PrintWriter, 169
priority queues, 109
PriorityBlockingQueue, 49, 52
PriorityQueue, 110
private keys:

authentication through intermediary, 
754

certificate signing, 760
DSA, 748

PrivilegedAction, 733
PrivilegedExceptionAction, 733
product service implementation, 281
ProductImpl, 264
programs:

annotations, 943
controlling, see code signing
downloading and security, 770
metadata, 944

progress bars:
illustration, 416
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indeterminate, 417
simple, 416
threads, 416

progress indicators, 416–429
progress monitors:

creating, 420
illustration, 421, 425
input streams, 424

ProgressMonitor, 429
ProgressMonitorInputStream, 424, 429
Properties, 138
properties files:

database connections, advanced, 241
JDBC sample file, 196
reading, 196
resource bundles, 813
XML and, 880

properties windows, 618
properties, JavaBeans:

bound, 632
constrained, 634
constructing objects from properties, 676
guidelines, 619
indexed, 632
naming patterns, 629–631
property editors, 644–663

GUI-based, 653
property types, 631–639
setting multiple properties at once, 663
simple, 631
transient properties, 678

property inspector, 626, 628
property sets, 138
property settings, vetoing, 443
PropertyChangeEvent, 453, 638
PropertyChangeListener, 637
PropertyChangeSupport, 637
PropertyDescriptor, 642, 650
PropertyEditorManager, 649
PropertyEditorSupport, 652, 662
PropertyPermission, 712
PropertyVetoException, 453, 639
protection domain, 708
ProtectionDomain, 709
protocols, half-close, 180
proxies, 259
public key ciphers, see ciphers
public key cryptography, 747

DSA keys, 748
example, 748
Standard #5, 772

public keys:
authentication through intermediary, 754
DSA, 748
encryption and speed issues, 778
giving to another person, 758
public/private key pair types, 747

PUBLISHERS table, 190
put method, 49

Q
QuadCurve2D.Double, 471
quadratic curves, 460, 461, 463
qualified name, 922
queries:

efficiency of UPDATE, 219
executing, 207–215
prepared statements, 207
result sets, analyzing, 199
SQL, writing, 191
Statement objects and, 202
table, displaying results in, 379

Queue, 53
queues:

blocking, 48
implementation, 87
interface, 86
priority, 109

R
race conditions, 22, 26
radians, converting to degrees, 462
random:

access in collections, 99
keys, generating, 773
numbers, 749
shuffling, 133

Raster, 529
read/write locks, 45
readers, image, 513–523
REAL data type, 194
records:

defined, 189
displaying, 378

rectangles:
bounding rectangle for ellipses, 458
classes, 458
shape maker, 463

red-black trees, 105
redundancy elimination, 672
ReentrantLock, 27, 29, 44
ReentrantReadWriteLock, 46
references:

character, 883
entity, 883
object references and local clipboard, 588

ReflectPermission, 713
registry service, 266
remote interfaces, 289
remote methods:

calling, 273
parameter passing, 278
stub, 262
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remote objects:
cloning, 292
CORBA example, 302
CORBA objects, writing, 297
equals and equals methods, 291
garbage collection, 263
listing, 269
locating, 266
locating through IOR, 309
passing, 289
passing nonremote objects, 278
remote interfaces, 289
server object activation, 292
stubs and parameter marshalling, 261
see also distributed objects

remote sites, retrieving information, 157
using URLConnection, 159

RemoteException, 292
RemoteObject, 265
RemoteServer, 265
rendering:

AWT, 455–513
antialiasing, 508
font render context, 497
rendering hints, 508

Swing:
cells, 333, 354, 390
default actions, 390
nodes, 354

RenderingHints, 513
rendezvous patterns, 65
RescaleOp, 538
resizing columns in Swing, 402
resource bundles, 811–815

bundle classes, 813
locating, 812
properties files, 813
retirement calculator internationalization 

example, 816
ResourceBundle, 815
responses:

header fields, 161, 166
methods for response header values, 161
server-side scripts, 168

result objects and local parameters, 280
result sets:

analyzing, syntax, 199
cursors, 217
optimizing, 219
overview, 202
ResultSet, 216
ResultSet concurrency values, 217
row order, 200
row sets versus, 230
scrolling without editing, 216
text box, displaying in, 209
updatable, 218

updatable and scrollable, 215
ResultSet, 200, 202, 216, 217, 220, 230
ResultSetMetaData, 230
ResultSetTableModel, 379
resume method, 18
retention annotation, 954
retirement calculator internationalization 

example, 815–827
return values and native methods, 835
RFC 2616, 161
RGB:

AWT transparency and composition, 500
standards, 525

Rivest, Ronald, 105, 742, 747
RMI, 260–297

binding names, 270
bootstrap registry service, 266
class naming conventions, 266
client sample program, 270
client, running, 271

from scratch, 272
CORBA versus, 297
deployment, 277

checklist, 277
preparing, 274

dynamic class loading, 263
equals and hashCode methods, 291
exceptions, 262
fundamental classes, 265
interfaces, 263
logging activity, 278
marshalling, 261
nonremote objects, passing, 278
overview, 259
parameter passing in remote methods, 278
product service implementation, 281
remote interfaces, 289
remote methods, calling, 273
remote objects:

cloning, 292
passing, 289

security managers, 263
server object:

activation, 292
defined, 260

server, starting, 269
setting up, 263–266
simple test directory, 276
stub class generation, 266
stubs, 261
web server, 275

rmic:
classes in packages, 266
errors, 269

RMISecurityManager, 271
roles:

authentication and login modules, 733
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custom login module, 735
mapping users to, 733
policy files, 733
users, passwords and, 733

rollback, 239
root certificate, 760
root elements, 882
rotation:

coordinate transformation, 489
images, 531

round cap, 476
round join, 476
RoundRectangle2D, 460
RoundRectangle2D.Double, 470
row sets:

cached, see cached row sets
using, 230
when to use, 230

rows:
defined, 189
inserting, 219
Swing:

adding/removing rows, 404
manipulating, 374
selecting, 403
sorting, 384

RowSet, 238
RSA, 747

patent expiration, 778
RSA Security, 762, 773

run method, 7
blocked thread, 13
interrupting threads, 13
Runnable object, 9

Runnable, 7, 13
runnable threads, 16
runtime stack and bytecode verifier, 701
RuntimePermission, 712

S
sandbox:

defined, 707
policy files, 767
running code outside, 766

SASL, 779
save points, 239
SavePoint, 241
SAX:

DOM versus, 923
overview, 884
parsing, 923

SAXParser, 926
SAXParserException, 900
SAXParserFactory, 926
SAXSource, 942
scaling graphics, 489
Scanner, 147

scheduled execution, 63
ScheduledExecutorService, 63
schemas:

additional references, 901
DTD equivalents, 902
DTDs versus schema parsing, 903
using, 901
XML complete example, 903

scrolling, result sets:
cursor, 217
editing and, 218
scrollable, 215
syntax, 217
without editing, 216

search, binary, 133
SecretKeyFactory, 777
SecretKeySpec, 777
security, 693–782

additional references, 709, 742
authentication, 728

intermediary, 754
keys, 754
role-based, 733

authorization, 728
bytecode verification, 701–705
certificates:

certificate fingerprints, 759
generating, 758
signing, 760
software developer, 770
X.509, 756

ciphers and speed issues, 778
class loaders, 694–701

namespaces and, 696
policy files, 710
writing your own, 696

code signing, 766–771
digital signatures, 741–766
downloading programs, 770
DSA public key exchange, 749
encryption, 771–782

cipher streams, 777
public key ciphers, 778
symmetric ciphers, 772

JAR file signing, 766
Java 2, 707
key pairs, 747

DSA, 748
example, 748
public and private, 747

keys:
authentication, 754
random, generating, 773

message authentication, 754
message digests, 741
message signing, 747
monitors, 40
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security (continued):
native methods and error handling, 857
permissions:

ActiveX issues, 767
applet, signed, 768
authorization and, 729
call stack during permission checking, 

709
class hierarchy, 708
class implementation, 717
custom, 715
custom security manager, 722
implying, 716
ordering, 716
target formats, 714
targets and actions, 712
test program, 718
user, 729

policy files, 710
custom permissions, 715
locations, 710
platform independent, 715

security managers, 706–741
custom, 722
test program, 725

types of, 693
using class loaders and namespaces, 696
VeriSign, 756
X.509 certificate format, 756
see also permissions

Security Java, 709
security managers, 263, 706–741

applets, 270
checks performed by, 706
custom, 722
test program, 725

security policies, 707
SecurityManager, 709, 728
SecurityPermission, 713
SELECT statement, 191
self-signed certificates, 759
Semaphore, 65, 66, 72
Serializable, 279
SerializablePermission, 713
serialization:

defined, 279
Swing components, 672

servers:
client/server overview, 257
connecting to, 143, 159
CORBA, implementing, 309
half-close, 180
implementing, 147
LDAP configuration, 243
local loopback address, 149
multiple clients, 150
object activation, 292

posting form data, 167
RMI, starting, 269
server object, defined, 260
simple example, 143
threads for multiple clients, 150

ServerSocket, 147, 150
services:

print service attributes, 569
print services, 559
stream print services, 564
see also print services

Set, 111
setProgress method, 421
sets:

bit sets, 139
property, 138
result, see result sets

SGML and XML, 881
SHA1, 741
Shamir, Rivest, and Adleman, 747
Shape, 458, 472
shapes:

antialiasing, 508
boundary style, 475
class relationships, 459
classes, 458, 459
clipping, 496
complex, creating, 472
coordinate transformations, 488
intersection, subtraction, 472
JDK 1.0 process, 456
points, moving all, 489
rotation, 489
scaling, 489
shape makers, 463
shear, 489
size, restricting, 496
translation, 489
see also areas

shearing, 489
shuffling, 131
Sieve of Eratosthenes, 139
signalAll method, 31
Signature, 753
signatures:

code signing, see code signing
digital, see digital signatures
encoding for native methods, 846
message signing, see message signing

signing:
certificates, see certificates
code, see code signing

simple properties, 631
SimpleDoc, 564
single-thread rule:

exceptions to, 74
Swing threads and, 73
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single-value annotation, 950
sleep method, 7, 8

blocked threads, 16
interrupted status, clearing, 14
isInterrupted and, 14

SMALLINT data type, 193
SOAP, 314–319

overview, 259, 314
see also web services

Socket, 147, 182
SocketChannel, 183
sockets:

advanced programming, 175
e-mail, 153
half-close, 180
interruptible, 176
opening, 146, 153
timeouts, 175
URL connections, 157
URLs and URIs, 157

SortedMap, 114, 126
SortedSet, 109, 126
sorting:

collections, 131
elements, 105
filter models, 384
Swing filter model, 384
Swing sort filter, 384
see also collation

source code:
annotations, 943

processing, 956
bytecode engineering, 962–972
character encoding, 811
metadata, 944

source pixel, 501
split panes, 429
sprint function, 840
SQL, 199

additional references, 189, 201
commands:

executing, 199
syntax, 191

data types, 193
advanced, 201
Java data types, 200

equality testing, 191
joins, 192
optimizing result sets, 219
overview, 189
prepared statements, 207
queries:

executing, 207–215
writing, 191

sample JDBC program, 203
statements and syntax, 191
text file, reading data from, 204

transactions, 239
type conversions, 200
see also databases; JDBC

SQLException, 202
SQLPermission, 714
square cap, 476
SQuirrel database tool, 222
SSL over HTTP, 779
Stack, 138
stack:

call stack during permission checking, 709
Stack class, 138

Stallings, William, 742
standard annotations, 953–956
Statement, 199, 201, 202, 241, 691
statements:

overview, 202
prepared, 207
transactions, 239

states, threads, 15–18
static fields and native methods, 846
static methods:

Java, calling, 848
synchronized, 41

Stein, Clifford, 105
stop method, 46
StreamPrintServiceFactory, 569
StreamResult, 934
streams:

cipher, 777
JavaBeans, 671–691
print services, 564
saving object to stream, 673

StreamSource, 941
string parameters, 837
strings:

choice formats, 810
conversion for native methods, 837
internationalizing, 813
Java strings, accessing from C, 838
property sets, 138
string parameters, 837

native methods and, 837
see also messages

strokes:
AWT, 475–483
dash pattern, 477
example, 477
join style, 476

Structured Query Language, see SQL
stubs:

class generation, 266
nonremote objects, passing, 278
remote method, calling, 273
remote objects:

locating, 266
passing, 289
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stubs (continued):
RMI, 261

deployment checklist, 277
security managers, 263
stub object, 263

Subject, 732
subranges, 122
subtract operations and areas, 472
subtrees, 342
Suetonius, 696
Sun Microsystems:

laws of logic versus, 702
Legion of Bouncy Castle, 778
sun.security.x509 package, 762

suspend method, 46
Swing:

additional references, 338
advanced, 321–453
cells:

custom editors, 394
editing, 391
rendering, 333, 354, 390
rendering default actions, 390
selecting, 403

columns:
hiding, 404
resizing, 402
selecting, 403

component organizers, 429–453
data transfer, 613
drag and drop, 613–616
filter models, 384
fonts, stylized, 410
frames, internal, 438

cascading, 441
dialogs in, 445
illustration, 439
outline dragging in, 445
tiling, 442

JavaBeans persistence, 672
JTable, 373
lists, 321–337

inserting and removing values, 331
list models, 327
long, 327, 328
rendering values, 332
wrap, 323

nodes:
enumeration, 352
rendering, 354

panes, 429–453
desktop, 438
split panes, 429
tabbed panes, 433

persistence, 673
progress bars, 416
progress indicators, 416–429

progress monitors:
creating, 420
input streams, 424

property settings, vetoing, 443
queries, displaying, 379
rows:

adding/removing columns, 404
selecting, 403

single-thread rule, 73
sort filters, 384
table model filter, 385
tables, 373–410

simple, 373
table model filter, 385
table models, 376

text components, 410–415
thread safety issues, 72
threads and, 72
trees, 337–372

custom tree models, 365
diagram, 338
editing, 346
forest, 344
inheritance, 353
object inspection tree, 365
overview, 337
paths, 346
simple, 339
subtrees, collapsed and expanded, 342
terminology, 338
tree events, listening, 360

user interface, internationalizing, 811
windows:

cascading, 440
close buttons, 444
tiling, 440

workers, 78
SwingWorkerTask, 78
symmetric ciphers, see ciphers
synchronization:

blocks, 40
foregoing, issues, 41
lock/condition objects versus synchro-

nized, 36
lock-free, 41
monitors, 40
overview, 22
race conditions, 22
ReentrantLock, 27
static methods, 41
synchronization motto, 41
synchronization wrapper, 55
synchronized keyword, 35
unsynchronized versus, 29
volatile fields, 41
see also locks; multithreading

synchronized blocks, 40
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synchronized keyword, 35, 36
synchronized views, 124
synchronizers, 65
SynchronousQueue, 65, 66, 71
syntax:

annotation, 949–952
Java IDL, 298
JDBC, 195
native methods, 842
remote method calls, 262
SQL, 191
URI specification, 158
user authentication, 728
XML DTD, 895
XML element attributes, 897
XML schema, 901
XML schema syntax, 895

System, 118, 728
system class loader, 694, 695
system clipboard, 594

T
tabbed panes, 433
Table class relationships, 393
table models, 376–384

cell editing and, 391
JTable, 373
rows, adding and removing, 404

TableCellEditor, 402
TableCellRenderer, 391, 401
TableColumn, 401, 409
TableColumnModel, 401
TableModel, 389, 400
tables:

JDBC example tables, 189, 191
joining, 192

benefits, 190
metadata:

requesting, 222
sample program, 223

rows, inserting new, 219
Swing, 373–410

records, displaying, 378
rows and columns, 374
simple, 373
table model filter, 385
table models, 373, 376

take method, 49
target names, 712
TCP, 182
telnet:

debugging, 143
multiple windows simultaneously, 151
using, 145

text:
clipboard, 577
Swing text components, 410–415

see also character sets; strings
text files, internationalizing, 810–811
TextLayout, 500
TexturePaint, 483, 488
The Codebreakers, 696
The Java Virtual Machine Specification, 703
Thread, 7, 13, 15, 18, 19, 20, 22, 701
thread safe:

Swing, 72
synchronized views, 124

ThreadGroup, 20, 22
ThreadPoolExecutor, 63
threads, 1–84

bad Swing example, 72
blocked, 16
blocked threads, 13
blocked, making runnable, 17
blocking on input/output, 16
blocking queues, 48
bouncing ball example, 2
condition objects, 30
condition, waiting for, 17
daemon threads, 19
dead, 18
deadlock situations, 31
deadlocks, 42
deprecated methods, 46
event dispatch thread, 7, 73
event listeners, 74
explicit locks, 36
fair locking policy, 44
groups, controlling, 63
implicit locks, 35
interrupted status, 13
interruptible sockets, 176
interrupting, 13

programs, 7
java.util.concurrent package, 65
lock objects, 27
lock testing and timeouts, 44
locks:

giving up, 31
waiting for, 17

making any class thread safe, 55
monitors, 40
multiple clients for a server, 150
new, 16
overview, 2
priorities, 19
properties, 18–22
race conditions, 22
requesting thread termination, 13
runnable, 16
scheduled execution, 63
scheduling, 16
separate, running task in, 7
states, 15–18
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threads (continued):
suspended, 18
Swing and, 72
Swing and single-thread rule, 73
Swing workers, 78
synchronization, 22
synchronized versus unsynchronized, 29
synchronized views, 124
thread groups, 20
thread pools, 59, 60
thread-safe collections, 55
see also multithreading

tiling:
internal frames, 442
windows, 440

time:
calendar, 794
internationalizing, 794–800
retirement calculator internationalization 

example, 815
see also dates; internationalization

time of day service, 144
time zones, 794
TimeoutException, 56
timeouts:

lock testing and, 44
trylock method without, 45
using, 175

TIMESTAMP data type, 194
TimeZone, 800
Tivoli Directory Server, 243
Toolkit, 580
Topley, Kim, 347, 609
transactions:

autocommit, turning of, 239
batch updates, 240
default mode, 239
overview, 239
save points, 239

transfer method, 36
Transferable, 582
TransferHandler, 616
Transferrable, 581
transferring:

Java objects using system clipboard, 594
object references using local clipboard, 588
Swing data transfer, 613

TransferRunable, 23
transformations:

composing, 490
coordinate, see coordinate transformations
example, 935
XML, 934

Transformer, 934
TransformerFactory, 934, 941
transforming shapes, see rendering
translation:

coordinate transformation, 489

see also internationalization
transparency, 500–508
traversing trees, 352
tree maps, 110
tree sets, 104, 105

object comparison, 105
priority queues, 109

TreeCellRenderer, 360
TreeMap, 114
TreeModel, 345, 372
TreeModelEvent, 372
TreeModelListener, 372
TreeNode, 345, 352
TreePath, 352
trees:

classes, 339
custom tree models, 365
defined, 338
diagram, 338
directory trees, 337
editing, 346
forest, example, 344
inheritance, 353
LDAP data structure, 243
nodes, 340
object inspection, 365
paths, 346
simple, 339
simple example, 340
subtrees, expanded, 342
Swing, 337–372
traversal order, 353
tree selection listener, 360

TreeSelectionEvent, 365
TreeSelectionListener, 365
TreeSet, 105, 109
tryLock method, 45
type 1-4 drivers, 187

U
UDP, 182
UnCaughtExceptionHandler, 21, 22
UnicastRemoteObject, 265
unmodifiable views, 123
UPDATE statement, 193, 219
updates, batch, 240
updating:

batch updates in transactions, 240
result sets, updatable, 215, 218

uppercase characters, see collation
URIs:

parsing, 158
using, 157
XML namespace identifier, 921

URL, 165
URLConnection, 159, 165
URLDecoder, 175
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URLEncoded, 175
URLs:

database, 195
database connection syntax, 195, 196
database data source syntax, 195
methods for response header values, 161
parsing, 158
retrieving information using URLConnection, 

159
URL connections, 157
XML namespace identifier, 921

user authentication, 728–733
user coordinates, 488
user interface:

internationalizing, 811
retirement calculator internationalization 

example, 816
see also AWT; Swing

users:
authentication and authorization, 728
custom permissions, 715
login modules, 733
mapping to permissions, 728

UTF:
modified UTF-8 conversion functions, 837
string parameters, 837
UTF-8, 811
UTF-16, 811
UTF-16 code points, 837

V
validating:

DTD overview, 894
XML documents, 894

van Dam, Andries, 462
VARCHAR data type, 194
variables:

bytecode verifier and, 701
message formatting, 807
RMI, 263

Vector, 138
vectors, 332
verification, see bytecode verification
VeriSign, 755, 756
vetoableChange method, 444
VetoableChangeListener, 444, 453, 638
VetoableChangeSupport, 638
vetoing:

exceptions, 443
frame properties, 440
frame resizing, 441
property settings, 443–453

views:
bulk operations, 126
checked, 124
optional operations, 125
synchronized, 124

unmodifiable, 123
using, 120

Vinoski, Steve, 298
virtual machine:

account example bytecode, 26
character encodings, 811
overview, 694
strings, 838
UTF, 838

volatile fields, 41

W
wait method, 36, 39
Walsh, James, 742
WeakHashMap, 114, 117
WeakReference, 115
web pages, see HTML; HTTP
web servers:

class loading, testing, 276
GET and POST commands, 168
population example, 170
posting form data, 167
RMI deployment, 275
server-side form processing, 168
server-side script execution, 168

web services:
additional references, 315
connecting to, 317
data type definition, 315
developer pack web site, 316
example, 315
see also SOAP

WebRowSet, 230
WHERE clause, 191, 192, 193
windows:

cascading, 440
close buttons, 444
tiling, 440

Windows registry:
accessing, 864
functions as native methods, 866
type inquiry functions, 877

workers, Swing, 78
wrappers:

lightweight collection wrappers, 122
using, 120

WritableRaster, 529
writers, image, 513–523
WSDL, 314

X
X.500 series, 756, 758
X.509:

ASN.1 definition of, 757
certificate data, 756
certificate format, 756
discrepancies, 758
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X509Certificate, 765
XML, 879–942

attributes, 883
character references, 883
comments, 884
complete example, 903
document structure, 881, 882
documents, generating, 927
DOM:

overview, 884
parse tree, 888
tree, 886

DTDs:
attribute types, 897
element content rules, 896
overview, 894
schema versus, 903
using, 895

elements, 882
entity references, 883
HTML and, 881
information, locating, 916
introduction to, 880
JavaBeans persistence, 672
modern art, generating, 928
namespaces, 921
Node, 885

node properties, 922
parsing, 884, 903
root element, 882
SAX, 884, 923
schemas, 901
SGML and, 881
transformations, 934
validating documents, 894
world hunger, 879
XML standard reference, 881
XPath, 916

XMLDecoder, 690
XMLEncoder, 689
XMLReader, 942
XPath, 916, 917
XPath, 921
XPathFactor, 920
xsi prefix, 901

Y
years:

date formats, 784
retirement calculator internationalization 

example, 815
see also internationalization

Yellin, Frank, 703
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