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Limited white-box testing, 408 
Link, 260 
link (Java), 261-262 
Linked list, 29 
Livelock, 62 
 detection algorithm, 404 
 formal definition, 403 
load-add-store, 26-28 
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  simulating counting semaphores, 281 
MIN_PRIORITY (Java), 5 
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pthread_attr_t() (Pthreads), 9 
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Remote procedure call, see Rendezvous 
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Signal-and-continue (SC), 179, 180-182 
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 implementing with semaphores, 206-207 
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 Java toolbox, 210-211 
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 simple M-sequence, 217-219 
 simple PV-sequence, 146-150 
 simple ReadWrite-sequence, 65-68, 146-149 
 simple SR-sequence, 288-290 
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Simulating a counting semaphore  
 programmed with 
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  message passing, 281 
Sleep statement, 5, 144 
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Sleeping barber problem, 246 
Smart pointer, 263 
Sockets, 312 
Socket (Java), 314-317 
SocketTimeoutException (Java), 315 
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 object-based, 282-284, 387-388 
 simple SR-sequence, 288-290, 384-386 
 thread-based, 284-287, 387-388 
 totally ordered, 287-288 
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start(), 4, 18 
startThread(), 16-18, 132 
startThreadRunnable(), 16-18, 132 
Starvation, 63-64 
 detection algorithm, 407 
 dining philosophers program, in, 98, 184 
 formal definition, 405 
 ignoring, 184 
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Static function, 18-19 
stderr (C++),139 
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Strong semaphore, 92 
Structural coverage criteria, see Path, Path-based 
coverage criteria 
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synchronized (Java), 112, 187 
 synchronized block, 194 
Synchronous message passing, 259 
SYN-sequence, see also Tracing, testing, and 
replay 
 complete vs. simple, 383-386 
 definition of, 65, 383 
 implementation-based definition, 383 
 language-based definition, 383 
 total vs. partial order, 386-388 
 types of 
  CARC-sequence, 357-362 
  Communication-sequence, 233 
  CSC-sequence, 357-362 
  M-sequence, 222-227 
  simple CARC-sequence, 362 
  simple LockUnlock-sequence, 146-150 
  simple M-sequence, 217-219 
  simple PV-sequence, 146-150 
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TCPMailbox (Java class), 318-326 
TCPSelectableSynchronousMailbox (Java class), 
328-329 
TCPSender (Java class), 318-326 
TCP sockets, 312-314 
 Java, in, 314-317 
TCPSynchronousSender (Java class), 326-328 
TCPUnreliableMailbox (Java class), 351 
TCPUnreliableSelectableMailbox (Java class), 
351 
TDThread (class) 34-37 
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Testability, 149 
Testing, see also Deterministic testing; Non-
deterministic testing; 
  Tracing, testing, and replay 
 definition of, 30 
 problems and issues, 30 
 tools, 33 
this pointer, 19 
Thread  
 C++/Pthreads, 19 
 C++/Win32, 14 
 Java, 4-5 
Thread attribute, 10 
Thread-based SYN-sequence, 65, 386 
Thread.currentThread() (Java), 115 
Thread, definition of, 2 
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Thread.interrupt() (Java), 112 
Thread schedule, 221-222 
Thread.sleep() (Java), 5 
Ticket algorithm, 54 
Tie-breaker algorithm, see Peterson’s algorithm 
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Timed wait, 189 
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 thread-centric, 433-437 
total order, 70-73, 148 
 partial order, vs., 288, 386-388 
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  Reachability testing; SYN-sequence; 
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 approaches to testing, 408-419 
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 class TDThread,  34-37 
 deadlock detection, 154-157 
 distributed programs, see Distributed 
program, testing and debugging 
 lock-based programs, 143-154 
  instructions for running programs, 160- 
   163 
 memory consistency, and, 74-77 
 message-passing programs, 281-296 
  instructions for running programs, 299- 
   304 
 monitor-based programs, 217-233 
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  instructions for running programs, 235- 
   243 
 semaphore-based programs, 143-154 
  instructions for running programs, 160- 
   163 
 shared variables, 64-71 
Transmission Control Protocol (TCP), 313-317 
Transport protocol, 313 
try – finally, 199 
tryAcquire() (Java), 115 
tryLock() (Java), 116 
Unbounded waiting, 59. See also Bounded 
waiting requirement 
Unisex bathroom problem, 169, 248, 305 
UnknownHostException (Java), 314 
up() operation, 84. See also Semaphore 
Urgent-signal-and-continue (USC), 204. See also 
signal() 
User Data Protocol (UDP), 313 
V operation, 84. See also Semaphore 
Valid SYN-sequence, 222, 396 
validity, 32, 412. See also Valid SYN-sequence 
Vector timestamp, 335-339. See also Timestamp 
Version number, 66 
Visual C++, 243 
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VP operation, 94-96. See also Semaphore 
 implementation of, 127 
wait() and notify() (Java),111-112, 189 
wait() 
 monitor operation, 178-182 
 Java operation, see wait() and notify() 
WAIT_ABANDONED (Win32), 124 
Wait, circular, 407 
WAIT_FAILED (Win32), 123, 125 
WAIT_OBJECT_0 (Win32), 123, 125 
WAIT_TIMEOUT (Win32), 123, 125 
Wait-for graph, 154 
WaitForMultipleObjects() (Win32), 7, 134 
WaitForSingleObject() (Win32), 122, 124 
Watchdog thread, 231 
Weak semaphore, 92 
White-box testing, 34, 408 
WINAPI (Win32), 8 
Win32 threads 
 creating, 6 
 priority, 9 
 scheduling, 9 
win32Critical_Section (C++/Win32 class), 119-
 121 
win32Mutex (C++/Win32 class), 124 
win32Semaphore (C++/Win32 class), 125-127 
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