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Learning Objectives in this Part of the Lesson

 Be aware of reentrant mutex semantics
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Learning Objectives in this Part of the Lesson

 Be aware of reentrant mutex semantics

DTimer: CountDownTi
- In the context of Java ReentrantLock cbTimer: CountbownTimer
& the Android CountDownTimer start() ﬁ?j-)r::t;antLock (-—a\
framework | S
onFinish() :
| - ——
cancel()
| timerHandler
onTick() run()
| |

See github.com/douglascraigschmidt/LivelLessons/tree/master/Java8/ex24
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Overview of Reentrant
Mutex Semantics




Overview of Reentrant Mutex Semantics

» A ReentrantLock supports “reentrant
mutex” semantics

Ty

[ unlocked j lock()
(holdCount = 0)
—)

locked

]

Critical Section

2 [(hoIdCount =1)

See en.wikipedia.org/wiki/Reentrant mutex
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Overview of Reentrant Mutex Semantics

» A ReentrantLock supports “reentrant
mutex” semantics

« The thread holding the mutex can
reacquire it without self-deadlock

[ unlocked j lock()
(holdCount = 0)
—)

Ty

(holdCount = 1)

locked

)

A(

Critical Section




Overview of Reentrant Mutex Semantics

» A ReentrantLock supports “reentrant
mutex” semantics

- unlocked
* The thread holding the mutex can [ (holdCount = O)j lock()
reacquire it without self-deadlock »Z
30

locked
2 (holdCount = 2)

Critical Section




Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics add @ boolean nonfairTryAcquire

bit more overhead relative to non- (int acquires) {
recursive semantics due to extra Thread t =
software logic & synchronization Thread.currentThread() ;

int ¢ = getState();
if (¢ == 0) {
if (compareAndSetState (O,
acquires)) {
setExclusiveOwnerThread (t) ;
return true;

}

- }[ \ } else if (t ==

getExclusiveOwnerThread()) {
- - int nextc = ¢ + acquires;

setState (nextc) ;
return true;

}

return false;

See src/share/classes/java/util/concurrent/locks/ReentrantLock.java



http://hg.openjdk.java.net/jdk8/jdk8/jdk/file/687fd7c7986d/src/share/classes/java/util/concurrent/locks/ReentrantLock.java

Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics add @ boolean nonfairTryAcquire

bit more overhead relative to non- (int acquires) {
recursive semantics due to extra Thread t =
software logic & synchronization Thread.currentThread() ;

int ¢ = getState();
if (¢ == 0) {
Record the calling if (compareAndSetState (O,

thread identity acquires)) {
setExclusiveOwnerThread(t) ;

return true;

}
} else if (t ==
getExclusiveOwnerThread()) {
int nextc = ¢ + acquires;

setState (nextc) ;
return true;

}

return false;




Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics add @ boolean nonfairTryAcquire

bit more overhead relative to non- (int acquires) {
recursive semantics due to extra Thread t =
software logic & synchronization Thread.currentThread() ;

int ¢ = getState()
if (¢ == 0) {
if (compareAndSetState (O,
acquires)) {
setExclusiveOwnerThread (t) ;
return true;
}
} else if (t ==
getExclusiveOwnerThread()) {
int nextc = ¢ + acquires;

Atomically read the
current hold count

setState (nextc) ;
return true;

}

return false;

10



Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics add @ boolean nonfairTryAcquire

bit more overhead relative to non- (int acquires) {
recursive semantics due to extra Thread t =
software logic & synchronization Thread.currentThread() ;

int ¢ = getState();
if (¢ == 0) {
if (compareAndSetState (O,
acquires)) {
setExclusiveOwnerThread(t) ;
return true;

Atomically acquire the }
lock if it’s available } else if (t ==
getExclusiveOwnerThread()) {
int nextc = ¢ + acquires;

setState (nextc) ;
return true;

}

return false;
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Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics add @ boolean nonfairTryAcquire

bit more overhead relative to non- (int acquires) {
recursive semantics due to extra Thread t =
software logic & synchronization Thread.currentThread() ;

int ¢ = getState();
if (¢ == 0) {
if (compareAndSetState (O,
acquires)) {
setExclusiveOwnerThread (t) ;
return true;
}
} else if (t ==
getExclusiveOwnerThread()) ({
int nextc = ¢ + acquires;

Simply increment lock setState (nextc) ;
count if the current

. return true;
thread is lock owner }

return false;
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Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics add @ boolean nonfairTryAcquire

bit more overhead relative to non- (int acquires) {
recursive semantics due to extra Thread t =
software logic & synchronization Thread.currentThread() ;

int ¢ = getState();
if (¢ == 0) {
if (compareAndSetState (O,
acquires)) {
setExclusiveOwnerThread (t) ;
return true;
}
} else if (t ==
getExclusiveOwnerThread()) {
int nextc = ¢ + acquires;

Return false if the éé;csmte (nextc) ;
calling thread return true;

doesn’t own the lock \ }

return false;

}
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Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics are useful DT CeTD T
for frameworks that hold locks during
start TN
callbacks to user code | 0 m ok
| mLock . lock () ; onFinish()
try { | o
— . cance
mCancelled = true; | timerHandler
mSchedExeSvc -
.shutdownNow () ; ,°|“ Tick() Ir_u nQ)
} finally { \
mLock.unlock () ; \\\
: mLock.lock () ;
if (...) try {
cancel () ; ...
onTick (millisLeft) ;

} finally {
mLock.unlock () ;

}

See github.com/douglascraigschmidt/LivelLessons/tree/master/Java8/ex24
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Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics are useful
for frameworks that hold locks during

callbacks to user code

mLock.lock () ;
try {
mCancelled = true;
mSchedExeSvc
.shutdownNow () ;
} finally {
mLock.unlock () ;

}

cDTimer: CountDownTimer

start() ﬁ mLock
onFinish() ;
cancel()

onTick()

if (...)
cancel () ;

Schedule a countdown until a time in the
future, with regular notifications on intervals
along the way via the onTick() hook method

timerHandler

run()

—

mLock.lock () ;
try {

onTick (millisLeft) ;
} finally {

mLock.unlock () ;

}

See developer.android.com/reference/android/os/CountDownTimer



https://developer.android.com/reference/android/os/CountDownTimer

Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics are useful
for frameworks that hold locks during

callbacks to user code

mLock.lock () ;
try {
mCancelled = true;
mSchedExeSvc
.shutdownNow () ;
} finally {
mLock.unlock () ;

}

cDTimer: CountDownTimer
start "N
| 0 ﬂ mLock
onFinish() ;
| .
cancel()
| timerHandler
onTick() run()
I \
mLock.lock () ;
if (...) try {
cancel () ; L, ...
onTick (millisLeft) ;

/

Framework calls onTick() hook method in
a background thread with the mLock held

} finally {
mLock.unlock () ;

}
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Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics are useful
for frameworks that hold locks during

callbacks to user code

mLock.lock () ;
try {
mCancelled = true;
mSchedExeSvc
.shutdownNow () ;
} finally {
mLock.unlock () ;

}

cDTimer: CountDownTimer

start()

onFinish()

ﬂ mLock

o e ——

cancel()

timerHandler

onTick() run()

L

\

if (...)
cancel () ;
L

ya

The app can override the onTick() hook
method to conditionally call cancel()

N

—

mLock.lock () ;
try {

onTick (millisLeft) ;
} finally {

mLock.unlock () ;

}
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Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics are useful
for frameworks that hold locks during

callbacks to user code

mLock.lock () ;
try {
mCancelled = true;
mSchedExeSvc
.shutdownNow () ;
} finally {
mLock.unlock () ;

} \

cDTimer: CountDownTimer

start()

onFinish()

ﬂ mLock

o e ——

cancel()

timerHandler

onTick() run()

L

\

if (...)
cancel () ;

cancel() also acquires mLock, which must
be recursive or self-deadlock will occur

N

—

mLock.lock () ;
try {

onTick (millisLeft) ;
} finally {

mLock.unlock () ;

}
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Overview of Reentrant Mutex Semantics

« Reentrant mutex semantics are useful
for frameworks that hold locks during

callbacks to user code

mLock.lock () ;
try {
mCancelled = true;
mSchedExeSvc
.shutdownNow () ;
} finally {
mLock.unlock () ;

; \

cDTimer: CountDownTimer

start()

onFinish()

ﬂ mLock

o e ——

cancel()

timerHandler

onTick() run()

L

\

if (...)
cancel () ;

unilock() will be called multiple
times to unwind the reentrant lock

N

—

mLock.lock () ;
try {

onTick (millisLeft) ;
} finally {

— mLock.unlock() ;

}
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Overview of Reentrant Mutex Semantics

File Edit View Navigate Code Analyze Refactor Build Run Tools Git Window Help ex24 - ex24 java = O X
ex24 ) src ) (€ ex24 ~ ex24v | P H G Git ¥ vV A x B Q
I Project Files Q=T - 00— @ ex24 java €} CountDownTimer java € NonReentrantLock.java
g 'm ex24 D:\Douglas Schmidt\Dropbox\Doc /** 5 A v
L > .idea
) * This example shows the difference between a reentrant lock (e.g.,
o > .settings
g > I out * Java ReentrantlLock) and a non-reentrant lock (e.g., Java
3l 7 “C'I * StampedLock) when applied in a framework that allows callbacks
e utils
£ &) CountDownTimer * where the framework holds a lock protecting internal framework state.
- € NonReentrantLock ! 7
4
S . * As you'll see when you run this program, the reentrant lock supports
C ex24 R R B
= 2 classpath * this use-case nicely, whereas the non-reentrant lock incurs
2 S project * "self-deadlock."
5 " ex2‘4,im| */
= > Extensions .
z P public class ex24 {
VEZS
* Used to wait for the test to finish running.
*/
private static CountDownLatch sCdi;
VEZS
* Main entry point into the test program.
*/
P 2 public static void main (String[] argv)
2 throws I0Exception, InterruptedException {
*
K Git =T0DO O Problems Terminal  “N\ Build Q) Event Log
= 15:11 CRLF UTF-8 4spaces P master a

See github.com/douglascraigschmidt/LivelLessons/tree/master/Java8/ex24



https://github.com/douglascraigschmidt/LiveLessons/tree/master/Java8/ex24

End of Java ReentrantLock
Reentrant Mutex Semantics
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