






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































keywords 

initialization J interface list, 498-499 
(applets), 133 MyPublicClass, 

lnputStream class, 377 Java defining, 327 
insertTe:x:t(String, int) advantages, 7-10 java.lang package, 327-329 

method, 261 ease of learning, 9-10 java.net 
insets (panels), 254-255 OOP (object-oriented class list, 501-502 
insets() method, 271 programming), 9 interface list, 501-502 
instance variables, 43-46 platform-indepen- java.util 

adding to class, 25 dence, 7-9 class list, 499 
creating, 96-98 compatibility goals, 423 interface list, 499 
defining, 97 compiling programs, 12 java2c translator, 407, 433 
dot notation, 65 histoty of, 6-7 javah tool, 411 

instances (classes), 21-23 introduction, 4-5 header file, 411 
integers team goal overview, SimpleFileN ative.c, 

literals, 47-48 422-423 414-417 
types, 45-46 virtual machine stubs, 412 

interfaces bytecodes, 426-427 compiling, 417-419 
class library, 337 heaps, 429-430 JDK Oava Developer's 
declaring in source method area, 430 Kit) 

file, 332 registers, 428 appletviewer, 6-7 
design versus implemen- stacks, 428-429 obtaining 

tation, 333-335 java.applet CD-ROMs, 10 
java.applet list, 505 class list, 505 Sun's Java FTP 
java.awt list, 502-504 interface list, 505 site, 10 

java.awt.image list, java.awt join( ) method, 364 
504-505 class list, 502-504 "just in time" compiling, 

java.awt.peer list, 505 interface list, 502-504 432-433 
java.io list, 500-501 java.awt.image 
java.lang list, 498-499 class list, 504-505 

K 
java.net list, 501-502 interface list, 504-505 
java.util list, 499 java.awt.peer keyboard events, 228-233 
overview, 331-338 class list, 505 keyDown( ) method, 
review, 480-481 interface list, 505 228-229 
Runnable, 362-363 java.io Keys applet (keyboard 

interfaces (classes), 34-40 class list, 500-501 event example), 231-232 
Internet interface list, 500-501 keywords 

demonstration, 422 related classes, 399 synchronized, 356 
security, 459-469 java.lang this, 101 

intValue() method, 73 class list, 498-499 
IOExceptions subclass, exceptions 

377-391 types, 344 



labeled loops (break/ continue) 

L method, 261 7.7 PrintSubClass2 
listings class, 120 

labeled loops (break/ 1.1 Hello World applica- 7.8 printMe 
continue), 90-93 tion, 11 methods, 121 

labels (UI component), 1.2 Hello World 7.9 NamedPoint 
241-242 applet, 14 class, 123 

Ladybug applet (listing 1.3 HTML with Hello 8.1 Hello Again 
11.1), 198 World applet, 14-16 applet, 135 

Lamp class (listing 9.1), 2.1 main( ) method for 8.2 HTML page, 136 
162-163 Motorcycle sample, 27 8.3 MoreHelloApplet, 

language as security, 462 3.1 simple arithmetic, 51 144 
layout manager (AWT), 3.2 prefix/postfix 8 .4 HTML file for 

249-254 increment operators, 53 MoreHelloApplet, 
layout managers 4.1 Laura's Date pro- 144-145 

BorderLayout class, gram, 63 8.5 HTML file for 
253-254 4.2 TestPoint class, 66 MoreHelloApplet, 145 

CardLayout class, 254 4.3 uses of String 9.1 Lamp class, 162-163 
FlowLayout class, methods, 68 9 .2 many different 

250-251 4.4 test of String equal- fonts, 165 
GridBagLayout class, ity, 74 9 .3 centering a · 

251-252 6.1 bicycle class, 97 string, 167 
layouts, example applet, 6.2 RangeClass class, 100 9 .4 random color 

266-277 6.3 PassByReference boxes, 170 
libraries class, 102-103 10.1 Date applet, 176 

native methods 6.4 main( ) method in 10.2 digital clock applet 
linking, 417 PassByReference, 103 with threads, 181-182 

libraries (class), 76-77 6.5 EchoArgs class, 10.3 ColorSwirl applet, 
Lines applet (event 106-107 183-184 

example, listing 12.2), 6.6 SumAverage class, 10.4 Checkers applet, 
224-225 107-108 186-187 

Lines applet (event 7.1 MyRect class, 113 10.5 corrected Checkers 
example, listing 12.3), 7.2 complete MyRect applet, 190-191 
227-228 class, 114-115 11 .1 Ladybug applet, 198 

lines, creating, 152 7 .3 Person class, 116-117 11 .2 More Ladybugs, 
LinkedList class, 330-331 7.4 MyRect2 class with 199-200 
links constructors, 117-118 11.3 final Neko applet, 

in applets, 290-292 7.5 PrintClass, 119 206-208 
URL class, 290-292 7.6 PrintSubClass 11.4 AudioLoop ex-

List() method, 261 class, 120 ample, 210-211 
List(int, boolean) 
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methods 

12.1 Spots applet, M close( ) , 381, 392 
222-223 constants, 97-98 

12.2 Lines applet (events main( ) method, 28 constructor, 115-119 
example), 224-225 main( ) method for creating, 99-104 

12.3 Lines applet (event Motorcycle (listing with different argu-
example), 227-228 2.1), 27 ments, 112-115 

12.4 Keys applet, signature, 105 to override existing 
231-232 main( ) routine methods, 119-121 

13.1 ColorTest applet, passing parameters defining, 99-101, 
275-277 to, 141 479-480 

14.1 applet popup mark( ) method, 380 destroy(), 133 
window, 281-282 marking (garbage collec- dot notation, 67 -69 

14.2 Bookmark buttons tor), 457 draw3DRect, 154 
in applets, 291 memory management drawRoundRect, 

14.3 GetRaven class, Java compared to C, 509 152-154 
293-294 overview, 64-65 equals(), 74 

literals, 47-49 menubars fill3DRect, 154 
boolean, 48 classes, 282-285 fillRoundRect, 152-154 
character, 48-49 menu actions, 284-285 final, 317-319 
review, 475 menu items, 283-284 finalize(), 123-124, 134 
strings, 49 setHelpMenu( ) flush(), 392 

literals (integers), 47-48 method, 283 font method list, 
local variables setMenuBar( ) 166-167 

storing stack values to, method, 28 getAppletContext( ), 298 
437-438 methods getAudioClip( ), 209 

logical operators, 55 abstract, 319-320 getCodeBase( ) , 197 
combining action() getColumns( ), 261 

expressions, 5 5 UI event interception, getDocumentBase( ) , 197 
loops 255-257 getHSBColor( ), 274 

cancelling, 89-91 addline( ), 226 getMaximum( ), 264 
do, 89-90 addspot( ), 221 getMinimum( ), 264 
for, 86-87 area a ava virtual ma- getOrientation( ), 265 
labeled (break/continue), chine), 430 getParameter, 142 

90-93 available(), 380 getValue( ), 265 
review, 478 buildRect( ), 114 handleEvent( ), 218 
while, 88 calling howMany( ), 357 

in objects, 67-69 insertText(String, int), 
original, 121 261 

class, 69, 104 insets(), 271 
clone(), 76 intValue(), 73 



methods 

invocation, 447-448 private access control, mouse 
join(), 364 311-314 mouse click event 
keyDown( ), 228 read( ), 377-379 management, 218-223 
List(), 261 replaceText(String, int, movement events, 
List(int, boolean), 261 int), 261 223-228 
main() , 27-28, 105 reset( ), 380 Spots applet events 
mark() , 380 return (bytecodes) , 445 example, 220-223 
mouseDown( ), 219-220 setEchoCharacter( ), 248 mouseDown() 
mouseDrag( ), 223 setHelpMenu( ), 283 method, 219-220 
mouseEnter( ), 223 setMenuBar( ), 282 mouseDrag( ) 
mouseExit( ), 223 setValue(int), 265 method, 223 
mouseMove( ), 223 show(), 281 mouseEnter( ) 
mouseUp( ), 219-220 showDocument( ), 289 methods, 223 
nanve showStatus( ), 297-298 mouseExit() method, 223 

creating, 408-417 signatures, 454-455 mouseMove( ) 
disadvantages, skip(), 379 method, 223 

404-405 start(), 133, 175 mouseUp() method, 
Example class, stop(), 133, 175, 366 219-220 

409-410 String, uses of (listing multidimensional arrays, 
generating header/stub 4.3 ), 49, 68 83-84 

files , 410-413 System.out. print( ) , 51 multiple inheritance, 34 
reasons for imple- TextArea( ), 260 multithreads, 355-361 

menting, 404 Thread.sleep(), 371 MyFirstThread 
nekorun( ), 204 toString( ), 58 example, 362 
nekoscratch( ), 205 update(), 183, 272 MyPublicClass (defining 
nekosleep( ), 205 valueOf( ) class in java.lang), 327 
openStream( ), 289, method, 270 

293-295 variables, 43-46, 101-102 N 
overriding, 119-123 write(), 391 
overview, 32-33 yield(), 369 NamedPoint class (listing 
paint(), 36-38, 134, 204 modifiers 7.9), 123 
play(), 209 in classes, 306 NamedThreadTester 
print() , 358 in declarations, 306 class, 365 
printMe (listing final,316 native methods 

7.8 ), 121 monitors, 450 creating, 408-417 
printMe( ), 120 More Ladybugs applet disadvantages, 404-405 
protection (listing 11.1), 199-200 Example class, 409-410 

access control, MoreHelloApplet generating header/stub 
307-314 class, 144 files, 410-413 

522 



overloading constructors 

libraries, linking, 417 random boxes (listing openStream() method, 
reasons for implement- 9.4), 170 GetRaven class example 

ing, 404 RGB values, 168-169 (listing 14.3), 289, 
Neko (Cat) applet, testing and setting, 293-294 

201-212 169-170 operating systems 
example (applets), comparing, 74-75 UNIX ("the pipe"), 

201 -212 constants, 97-98 376-377 
nekopics array, 202 converting primitive operator 
nekorun( ) method, 204 types, 71-73 operators 
nekoscratch() copyArea method, 163 arithmetic, 50-51 

method, 205 copying, 75-76 assignment, 52 
nekosleep( ) method, 205 creating, 62-65, 198 bitwise, 55-56 

nested panels determining class, 76 comparison, 54 
example applet, 266-277 Graphics class (applets), conditional, 84-88 
UI event handling, 150-151 Java compared to C, 

258-259 in applets, retrieving, 509-510 
nested panels 196-197 prefix/postfix increment 

(applets), 258 inheritance, subclasses/ operators (listing 
nenvorking,289-297 superclasses, 29-30 3.2 ), 53 

openStream() method, memory management logical, 55 
289 overview, 64-65 new, 63-64 

showOocument( ) methods, 24, 67-69, 99 precedence, 56-57 
method, 289 modifying in applets, 201 review, 477 

Socket classes, 290 new operator, 63-64 optimization tricks, 
new operator, 63-64 paint() method, 36-38 407-408 
nonpreemptive thread references, 70-71 output streams, introduc-

scheduling, 367 review, 478 tion,391 
vending, 338 OutputStream class, 377 

0 OnetoZero( ) method test, methods 
main( ) method in close( ) , 392 

object fields, manipulat- PassByReference (listing flush( ) , 392-399 

ing, 446-447 6.4 ), 103 write() , 391-399 

objects OOP (object-oriented ovals, creating, 156-157 

animation, 17 4-177 programming), 9 overloading constructors, 

arrays, 80-83 attributes, 23-24 117-119 

casting, 71 -73, 72-73 class behavior, 24 

class variables (applied classes, 21-23 

value), 66-67 classes, creating, 24-28 

classes, creating, 24-28 concepts overview, 20-23 

color, 168-171 Legos analogy, 20-21 

523 



packages 

P-Q popup windows, applet references (objects), 70-71 
example (listing 14.1), registers 0 ava virtual 

packages, 324-331 281-282 machine), 428 
ColorModel class, 325 preemptive thread sched- replaceText(String, int, 
control, 308-314 uling, 367 int) method, 261 
creating, 325-327 primitive types reserved words, 
defining in java.lang, casting/ converting, 71 review, 474 

327-329 converting to objects, 73 reset( ) method, 380 
hierarchy overview, print( ) method, synchro- Runnable interface, 

326-327 nized statements, 358 362-363 
review, 480-481 printMe( ) method (listing 

paint() method, 36-38, 7.8), 120-121 s 
134, 17 4-175, 204 PrintStream class, 397-399 

painting (applets), PriorityThreadT ester SafePointPrinter class, 
134-148 class, 369 358-359 

panels programming saving (programs in 
canvases, 265 exceptions, 342-344 Java), 12 
insets, 254-255 language compatibility scheduler (testing), 
layout managers, goals, 423 368-373 

249-254 programs, see applications scheduling threads, 
nested, 258 367-371 

parallel garbage _quick bytecodes, 450-452 scrollbars 
collector, 459 getMaximum() 

parameters R method, 264 
getParameter getMinimum() 

method, 142 radio buttons (UI compo- method, 264 
passing to main() nent), 244-245 getOrientation( ) 

routine, 141 RangeClass class, 100 method, 265 
PassByReference class, read() method, 377-379 getValue() method, 265 

102-104 ReallySafePoint class, setV alue(int) 
pipe (UNIX), 376-377 359-360 method, 265 
PipedOutputStream rectangles scrollbars (text areas), 

class, 399 creating, 152-154 262-265 
pixels, HSPACENSPACE, draw3DRect scrolling lists (UI), 

140 method, 154 261-262 
play( ) method, 209 drawRoundRect method, List() method, 261 
pointers Oava compared to 152-154 List(int, boolean) 

C),508 fill3DRect method, 154 method, 261 
polygons, creating, fillRoundRect method, 

155-156 152-154 
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strings 

security convers10n FilterlnputStream class, 
bytecode operations, 443 383-384 

verification, 462 loading variables, B ufferedln putS tream 
class loader, 466-467 436-437 subclass, 384 
Internet, 459-469 logical operations, 443 DatalnputStream 

SecurityManager class, 467 operations, 441 subclass, 385-386 
SequencelnputStream pushing constants to, 434 LlneNumberlnputStream 

class, 389-390 storing values into local subclass, 386-387 
ServerSocket class, variables, 437-438 PushbacklnputStream 

296-297 start( ) method, 133 subclass, 387-389 
setEchoCharacter( ) starting (applets), 133 lnputStream class, 377 

method, 248 statements introduction, 376-377 · 
setHelpMenu( ) block, 83 IOExceptions subclass 

method, 283 cancelling loops, 89-91 examples, 377-391 
setMenuBar( ) comments, inserting, 47 mark( ) method, 380 

method, 282 doloop,89 output introduction, 391 
setValue(int) method, 265 expressions, 50-57 OutputStream class, 377 
show() method, 281 for loops, 86-87 read() method, 377-379 
showDocument( ) method overview, 42-43 reset( ) method, 380 

(networking), 289 synchronized SequencelnputStream 
showStatus( ) method, 297 ReallySafePoint class, class, 389-390 
signatures, 454-455 359-360 skip( ) method, 379 
SimpleFileNative.c, SafePointPrinter class, S tringB uffer lnputS tream 

414-417 358-359 class, 390-391 
single inheritance, 34 while loops, 88 String class, 49 
skip( ) method, 379 stop( ) method, 133, 366 StringBufferlnputStream 
Socket class, 290-297 stopping (applets), 133 class, 390-391 
sounds streams strings 

getAudioClip( ) available( ) method, 380 arithmetic, 57-58 
method, 209 BufferedOutputStream centering in applets 

in applets, 209-211 class, 394-399 (listing 9.3), 167 
play( ) method, 209 ByteArraylnputStream creating, 164-16 5 

source file interface class, 381-382 equality test (listing 
declaration, 332 close( ) method, 381 4.4 ), 74 

Spots applet (listing 12.1), DataOutputStream class Java compared to C, 
222-223 file processing, 508-509 

stacks 396-399 method signatures, 
arithmetic operations, interface, 395-399 454-455 

441-442 FilelnputStream class, 
382-383 
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stubs 

methods, uses of (listing text areas stop( ) method, 366 
4.3 ), 68 as user input component, subclassing, 362 

overview, 49 259-261 yield( ) method, 369 
stubs, compiling, 417 getColumns() ThreadT ester class, 
stubs (javah tool), 412 method, 261 363-365 
subclasses getRows( ) method, 261 throwing (exceptions), 

creating, 30-38 insertText(String, int) 346-348 
protection (access method, 261 tools (javah,) 411 

control), 309-314 replaceText(String, int, Header file, 411 
for threads, 362 int) method, 261 stubs, 412 

superclasses (overriding scrollbars, 262-265 toString( ) method, 58 
implemented text fields (UI compo- transfer of control 
method), 121 nent), 247-249 (bytecodes), 443-445 

sweeping (garbage collec- TextArea() method, 260 translators Qava2c), 433 
tor), 457 this keyword, 101 types (primitive) 

switch conditionals, 85-86 Thread.sleep( ) casting/converting, 71-73 
synchronization method, 371 converting to objects, 73 

(howMany() threads 
method), 357 atomic operations, 355 u 

synchronized clock example (listing 
keyword, 356 10.2), 181-182 UI (user interface) 

synchronized statement Complex Thread A Wf panel layout, 
ReallySafePoint class, class, 370 249-255 

359-360 creating, 361-365 buttons, 242-243 
SafePointPrinter class, in applets, 179-180 checkbox 

358-359 introduction, component, 243 
synchronized statements 177-178, 354 choice menu component, 

for print( ) method, 358 join( ) method, 364 245-247 
System.out.println() multithreads, 355-361 event handling, 255-266 

method, 51 MyFirstThread events, intercepting with 
example, 362 action( ) method, 

T 
N amedThreadT ester 255-257 

class, 365 example applet, 266-277 
table jumping (bytecodes), parallelism problems, label component, 

445-446 354-355 241 -242 
tags, <APPLET>, 136, 

Priority ThreadT ester radio button component, 
138-141 class, 369 244-245 

template interfaces, 331 scheduler, testing, scrolling lists, 261-262 
368-373 text areas, 259-261 

scheduling, 367-371 
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yield( ) method 

text field component, declaring, 43-44 W-Z 
247-249 final, 317 

UI components (AW1), instance while loops, 88 
239, 240-249 defining, 97 windows 

UNIX (the pipe), 376-377 dot notation, 65 dialog boxes, 285-287 
update( ) method, 272 introduction, 43-46 event handling, 288 
URL class, 290-295 loading to stack, 436-437 menubars, 282-285 
URLconnection class, 296 local, storing stack values actions, 284-285 

to, 437-438 items, 283-284 

v names, 44-45 setHelpMenu( ) 
protection method, 283 

valueOf( ) class access control, po pup 

method, 270 307-314 applet example (listing 

values, altering in vari- packages, 308-309 14.1), 281-282 

ables, 65-66 private access, show( ) method, 281 

assigning to specific array 311-314 windows construction 

slot, 82 public access, 307-308 components (AW1), 240 

dot notation, 65 subclasses, 309-314 WWW 

incrementing/ testing with switch <APPLET> tag, 136 

decrementing, 52-54 conditionals, 85-86 applet availability, 

literals, 47-49 types, 45-46 137-138 

storage, 43-46 vending, objects, 338 applet connections, 292 

storing into local vari- verifier (bytecodes), 465 applets 

ables, 437-438 virtual machine creating/ placing 

variable assignment bytecodes, 426-427, sample applet, 13-17 

review, 476-477 431-434 HTML with Hello 

variable declaration, class descriptions, 434 World applet 

476-481 interpreter, 431-432 (Listing 1.3) , 14-16 

variables constant pools placement, 136-138 

altering values, 65-66 (heaps), 430 Hello World applet 

arrays, 80-83 heaps, 429-430 (Listing 1.2), 14 

assigning value to, 46 limitations, 430-431 URLconnection 

assignment, 52 method area, 430 class, 296 

class, 98-99, 314-316 overview, 424-430 WWW {World Wide Web) 

accessing/ setting, registers, 428 HotJava browser, 6-7 

65-67 stacks, 428-429 

applied values, 66-67 VSPACE attribute yield( ) method, 369 

protecting, 360-361 (applets), 140 

creating instance/ class 
variables, 96-98 
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