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ThreadLocal

What is ThreadLocal used for?

Typically, variables we create can be accessed and modified by any thread. This can lead to
data races and thread safety issues in a multi-threaded environment. So, if we want each
thread to have its own dedicated local variables, how can we achieve this?

The JDK provides ThreadLocal the class to address this problem. ThreadLocal The
class allows each thread to bind its own values, figuratively likening it to a "data
storage box." Each thread has its own independent box for storing private data, ensuring
that data between threads does not interfere with each other.

When you create a ThreadLocal variable, each thread that accesses it has its own copy.
Thisis ThreadLocal where the name derives from it. A thread can get() access its own
local copy using the ___get_method or set() modify the value of that copy using the
__get  method, thus avoiding thread safety issues. ‘
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Let's take a simple example: Imagine two people go to a treasure house to collect treasures.
If they share a bag, they'll inevitably argue. But if each person has their own bag, there's no
such problem. If these two people are like threads, then [the ThreadLocal code]is a
method used to prevent them from competing for the same resource.

1 public class ThreadlLocalExample { java
v private static ThreadlLocal<Integer> threadlLocal =

3 ThreadLocal.withInitial(() —> 0);

4

5 public static void main(String[] args) {

6 Runnable task = () —> {

v int value = threadLocal.get();

8 value += 1;

9 threadLocal.set(value);

10 System.out.println(Thread.currentThread().getName() + "
11 Value: " + threadLocal.get());

12 }i

13

14 Thread threadl = new Thread(task, "Thread-1");

15 Thread thread2 = new Thread(task, "Thread-2");

16

17 threadl.start(); // : Thread-1 Value: 1

18 thread2.start(); // : Thread-2 Value: 1

Do you understand the principle of ThreadLocal?

Start with Thread the class source code.

public class Thread implements Runnable { java
[/ vuinnn
// ThreadLocal ThreadLocal

ThreadLocal.ThreadLocalMap threadLocals = null;

// InheritableThreadLocal InheritableThreadLocal

O 0o N O U1l p W N P

ThreadLocal.ThreadLocalMap inheritableThreadLocals = null; l
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Thread From the source code above , we can see that Thread the class has a
threadLocals and a inheritableThreadLocals variable, both ThreadLocalMap of type
.We can ThreadLocalMap understand as ThreadLocal a customization implemented by
the class HashMap . By default, both variables are null. They are created only when the
current thread calls ThreadLocal the set or get method of the class. In fact, when
calling these two methods, we are calling ThreadLocalMap the corresponding get() or
set() method of the class.

ThreadLocal Class set() methods

1 public void set(T value) { java
5 //

3 Thread t = Thread.currentThread();

4 // Thread threadLocals ( )
5 ThreadLocalMap map = getMap(t);

6 if (map !'= null)

. /7

8 map.set(this, value);

9 else

10 createMap(t, value);

1

12 ThreadLocalMap getMap(Thread t) {

13 return t.threadlLocals;

14}

From the above, we can conclude that the final variable is placed ThreadLocalMap in

the current thread's , not on ThreadLocal . This ThreadLocal can be

understood as just ThreadLocalMap a wrapper around , passing variable

values. ThrealLocal The class can access the current thread object
Thread.currentThread() directly through after obtaining it . getMap(Thread

t) ThreadLocalMap

Each Thread has a key-value pair ThreadLocalMap that ThreadLocalMap can
store an object ThreadLocal as the key and an object as the value.

ThreadLocalMap(ThreadlLocal<?> firstKey, Object firstValue) { java

ThreadLocal For example, if we declare two objects in the same thread , Thread the v...,
one used to ThreadLocalMap store data ThreadLocalMap is the key of ThreadLocal the
object, and the value is the value set by ThreadLocal the object calling method. set
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ThreadLocal The data structure is shown in the figure below:

Thread
ThreadLocalMap
Entry *
Entry
Entry
Entry >

ThreadLocal 1| Value 1

ThreadLocal n | Value n

ThreadLocalMap Yes ThreadLocal , a static inner class.

ThreadLocalMap

ThreadLocalMap(ThreadLocal <7=, Object)
ThreadlLocalMap(ThreadLocalMap)
[ ]

Entry

Entry(ThreadLocal=?=, Object)

SuppliedThreadlLocal

SuppliedThreadLocal(Supplier=? extends T=)

~What causes ThreadLocal memory leaks?

ThreadLocal The root cause of memory leaks lies in its internal implementation ‘

mechanism.

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html

4/51



9/22/25,4:11 PM Summary of Common Java Concurrency Interview Questions (Part 2) | JavaGuide

From the above content, we already know that each thread maintains a

ThreadLocalMap map called . When you use ThreadLocal to store a value, you actually
store the value in the of the current thread ThreadLocalMap , where ThreadLocal the
instance itself is the key and the value you want to store is the value.

ThreadLocal The method set() source code is as follows:

1 public void set(T value) { java
> Thread t = Thread.currentThread(); //
3 ThreadLocalMap map = getMap(t); //
4 ThreadLocalMap
5 if (map !'= null) {
6 map.set(this, value); //
v } else {
8 createMap(t, value); // ThreadLocalMap
9 }
¥

ThreadLocalMap set() Inthe and methods of createMap() , the object itself is not
stored directly ThreadLocal . Instead, ThreadLocal the array index is calculated using
the hash value of , and is ultimately stored in static class Entry extends
WeakReference<ThreadLocal<?>> an array of type .

1 int i = key.threadLocalHashCode & (len-1); Java

ThreadLocalMap The definition of Entry is as follows:

1 static class Entry extends WeakReference<ThreadlLocal<?>> { Java
2 Object value;

3

4 Entry(ThreadLocal<?> k, Object v) {

5 super(k);

6 value = v;

7

8

ThreadLocalMap The key and value reference mechanisms:

e keyis a weak reference : ThreadLocalMap The keyinis ThreadLocal a weak .
reference ( WeakReference<ThreadLocal<?>> ) of . This means that if
ThreadLocal the instance is no longer pointed to by any strong reference, the garbage
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collector will reclaim the instance at the next GC, causing ThreadLocalMap the
corresponding key in to become null .
e value is a strong reference : even if key it is reclaimed by GC, it value still
ThreadLocalMap.Entry exists by strong reference and cannot be reclaimed by GC.

ThreadLocal value ThreadLocalMap
Entry
ThreadLocalMap key null entry

1. ThreadLocal

2. ThreadLocalMap
ThreadLocalMap get() , set() remove() key null
entry
1. ThreadLocal remove()
remove() ThreadLocalMap entry
ThreadLocal static final
remove ()
2. try-finally
remove ()
> ThreadLocal
ThreadLocal Thread Thread
ThreadLocal
ThreadLocal

e InheritableThreadLocal InheritableThreadLocal JDKi1.2

ThreadLocal InheritableThreadLocal
ThreadLocal ThreadLocal
e TransmittableThreadLocal TransmittableThreadLocal TTL
InheritableThreadLocal .
ThreadLocal https://github.com/alibaba/transmittable-

thread-local
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InheritableThreadLocal

InheritableThreadLocal ThreadLocal

JDK JDK Thread

ThreadLocal

InheritableThreadLocal

Thread ThreadLocalMap
inheritableThreadLocals ThreadLocal
1 class Thread implements Runnable { java
2 ThreadLocal.ThreadLocalMap threadLocals = null;
3 ThreadLocal.ThreadLocalMap inheritableThreadLocals = null;
.}
ThreadLocal
Thread Thread

inheritableThreadLocals

O 0o N O U1l p W N B

// Thread init() java
private void init(/x ... x/) {

// 1

Thread parent = currentThread();

// 2 inheritableThreadLocals

if (inheritThreadlLocals && parent.inheritableThreadlLocals !=
null)
this.inheritableThreadLocals =

ThreadLocal.createInheritedMap(parent.inheritableThreadLocals);

by

TransmittableThreadLocal

JDK

ThreadLocal .

TransmittableThreadLocal
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JDK
ThreadLocal
Thread run() ThreadLocal
execute() JDK Thread
Thread
Maven
<dependency> xml

<groupId>com.alibaba</groupId>
<artifactId>transmittable-thread-local</artifactId>
<version>2.12.0</version>

</dependency>

ThreadLocal

Trace ID

v

HTTP
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1.
2, ‘ 7
3.
Java
ThreadPoolExecutor ( )
Executors ( )
Executors
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Executors

newFixedThreadPool(int): ExecutorService

newWorkStealingPool(int): ExecutorService

newWorkStealingPool(): ExecutorService

newFixedThreadPool(int, ThreadFactory): ExecutorService
newSingleThreadExecutor(): ExecutorService
newSingleThreadExecutor(ThreadFactory): ExecutorService
newCachedThreadPool(): ExecutorService
newCachedThreadPool(ThreadFactory): ExecutorService
newSingleThreadScheduledExecutor(): ScheduledExecutorService
newSingleThreadScheduledExecutor(ThreadFactory): ScheduledExecutorService

newScheduledThreadPool(int): ScheduledExecutorService

newScheduledThreadPool(int, ThreadFactory): ScheduledExecutorService

Executors

e FixedThreadPool

e SingleThreadExecutor

e (CachedThreadPool

e ScheduledThreadPool

13 ”»

Java

13 2
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Java Executors
ThreadPoolExecutor
Executors ( )
e FixedThreadPool SingleThreadExecutor :
LinkedBlockingQueue Integer.MAX_VALUE
OOM
e (CachedThreadPool : SynchronousQueue ,
Integer.MAX_VALUE
OOM
e ScheduledThreadPool SingleThreadScheduledExecutor :
DelayedWorkQueue Integer.MAX_VALUE ,
OOM
1 public static ExecutorService newFixedThreadPool(int nThreads) {java
2 // LinkedBlockingQueue Integer.MAX_VALUE
3
4 return new ThreadPoolExecutor(nThreads, nThreads, 0L,
5 TimeUnit.MILLISECONDS,new LinkedBlockingQueue<Runnable>());
6
v b
8
9 public static ExecutorService newSingleThreadExecutor() {
10 // LinkedBlockingQueue Integer.MAX_VALUE
11
12 return new FinalizableDelegatedExecutorService (new
13 ThreadPoolExecutor(1, 1,0L, TimeUnit.MILLISECONDS, new
14 LinkedBlockingQueue<Runnable>()));
15
16
17
18 // SynchronousQueue Integer.MAX_VALUE®
19 public static ExecutorService newCachedThreadPool() {
20
21 return new ThreadPoolExecutor(@, Integer.MAX_VALUE,60L,
22 TimeUnit.SECONDS,new SynchronousQueue<Runnable>());
5 =
24 1
25
26 // DelayedWorkQueue
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public static ScheduledExecutorService newScheduledThreadPool(int
corePoolSize) {
return new ScheduledThreadPoolExecutor(corePoolSize);
¥
public ScheduledThreadPoolExecutor(int corePoolSize) {
super(corePoolSize, Integer.MAX_VALUE, ©, NANOSECONDS,
new DelayedWorkQueue());

/%% java

* ThreadPoolExecutor

*/

public ThreadPoolExecutor(int corePoolSize,//
int maximumPoolSize,//
long keepAliveTime,//

TimeUnit unit,//
BlockingQueue<Runnable> workQueue,//

ThreadFactory threadFactory,//

RejectedExecutionHandler handler//

) {

if (corePoolSize < 0 ||

maximumPoolSize <= 0 ||

maximumPoolSize < corePoolSize ||

keepAliveTime < 0)

throw new IllegalArgumentException();
if (workQueue == null || threadFactory == null || handler

== null)

throw new NullPointerException();
this.corePoolSize = corePoolSize;
this.maximumPoolSize = maximumPoolSize;
this.workQueue = workQueue;
this.keepAliveTime = unit.toNanos(keepAliveTime);

this.threadFactory = threadFactory; ‘

this.handler = handler;
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ThreadPoolExecutor 3

e corePoolSize

e maximumPoolSize

e workQueue :

ThreadPoolExecutor

e keepAliveTime : corePoolSize

keepAliveTime
e unit : keepAliveTime
e threadFactory :executor

e handler
Java
ZiEith -
r
>~ SR
~
e W LT AT HIZAET | SRS
SR SRR ISATE akeepAliveTime
1B OERE <
- L —»= maximumPoolSize
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ThreadPoolExecutor
allowCoreThreadTimeOut(boolean value) true
keepAliveTime
1 public void allowCoreThreadTimeOut(boolean value) { java
2 // keepAliveTime 0
3 if (value && keepAliveTime <= 0) {
4 throw new IllegalArgumentException("Core threads must have
5 nonzero keep alive times");
6 }
7 // allowCoreThreadTimeOut
8 if (value !'= allowCoreThreadTimeOut) {
9 allowCoreThreadTimeOut = value;
10 "/
11 if (value) {
12 interruptIdleWorkers();
13 }
14 ;

WAITING

TERMINATED
WAITING

WAITING

RUNNABLE .
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Worker Worker
timed BlockingQueue
timed true poll()
e timed == true poll(timeout, unit) poll(timeout,
unit) TERMINATED
e timed == false take() take()
WAITING
1 // ThreadPoolExecutor java
5 private Runnable getTask() {
3 boolean timedOut = false;
4 for (5;) {
5 /] e
6
v // 1
8 timed true
9 boolean timed = allowCoreThreadTimeOut || wc >
10 corePoolSize;
11 // 2
12 // wc > maximuimPoolSize
13 we
14 // timed && timeOut timeOut
15 // &&
16 &b
17 if ((wc > maximumPoolSize || (timed && timedOut))
18 & (wc > 1 || workQueue.isEmpty())) {
19 if (compareAndDecrementWorkerCount(c))
20 return null;
21 continue;
22 b
23 try { .
24 // 3 timed true poll()
55 take()
26 Runnable r = timed ?

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html
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27 workQueue.poll(keepAliveTime, TimeUnit.NANOSECONDS)
28

29 workQueue.take();

30 // 4

31 if (r !'= null)

32 return r;

timedOut = true;
} catch (InterruptedException retry) {
timedOut = false;

ThreadPoolExecutor

ThreadPoolExecutor.AbortPolicy RejectedExecutionException

ThreadPoolExecutor.CallerRunsPolicy
execute (run)

ThreadPoolExecutor.DiscardPolicy

ThreadPoolExecutor.DiscardOldestPolicy

Spring ThreadPoolTaskExecutor
ThreadPoolExecutor
RejectedExecutionHandler
AbortPolicy ThreadPoolExecutor
RejectedExecutionException
CallerRunsPolicy CallerRunsPolicy

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html 16/51



9/22/25,4:11 PM

Summary of Common Java Concurrency Interview Questions (Part 2) | JavaGuide

public static class CallerRunsPolicy implements

1
v RejectedExecutionHandler {
3
4 public CallerRunsPolicy() { }
5
6 public void rejectedExecution(Runnable r,
v ThreadPoolExecutor e) {
3 if ('e.isShutdown()) {
9 //
10 r.run();
11 y

}

}
CallerRunsPolicy

CallerRunsPolicy
1 public static class CallerRunsPolicy implements
2 RejectedExecutionHandler {
3
4 public CallerRunsPolicy() { }
5
6
v public void rejectedExecution(Runnable r,
8 ThreadPoolExecutor e) {
9 // execute
10 if ('e.isShutdown()) {
11
12 r.run();
13 }

execute

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html
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CallerRunsPolicy

CallerRunsPolicy
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CallerRunsPolicy

) ThreadUtil  Hutool

public class ThreadPoolTest {

private static final Logger log =
LoggerFactory.getlLogger(ThreadPoolTest.class);

public static void main(String[] args) {

// 1 2

// 60

// 1 ArrayBlockingQueue
CallerRunsPolicy

ThreadPoolExecutor threadPoolExecutor = new
ThreadPoolExecutor(1,
2,
60,
TimeUnit.SECONDS,
new ArrayBlockingQueue<>(1),
new ThreadPoolExecutor.CallerRunsPolicy());

//

threadPoolExecutor.execute(() —> {
log.info(" ");
ThreadUtil.sleep(1, TimeUnit.MINUTES);

});

//

threadPoolExecutor.execute(() —> {
log.info(" ")
ThreadUtil.sleep(1, TimeUnit.MINUTES);

});

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html
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//

threadPoolExecutor.execute(() —> {
log.info("
ThreadUtil.sleep(1, TimeUnit.MINUTES);

});

//

CallerRunsPolicy
threadPoolExecutor.execute(() —> {
log.info(" ")
ThreadUtil.sleep(2, TimeUnit.MINUTES);

});

//

");

threadPoolExecutor.execute(() —> {

log.info("

1)

//

threadPoolExecutor.shutdown();

18:19:48.203 INFO

18:19:48.203 INFO

18:19:48.203 INFO

18:20:48.212 INFO

18:21:48.219 INFO

[pool-1-thread-1] c.j.

[pool-1-thread-2] c.j.

[main] c.j.concurrent.

[pool-1-thread-2] c.j.

[pool-1-thread-2] c.j.

CallerRunsPolicy

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html
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concurrent.ThreadPoolTest
ThreadPoolTest -
concurrent.ThreadPoolTest
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CallerRunsPolicy
BlockingQueue
BlockingQueue

CPU maximumPoolSize
BlockingQueue

HEINFEZEFAF] BlockingQueue MANFHIAEHREFUEHEZHES

:@@7

BlockingQueue

BlockingQueue

maxSize

::> core-thread ii%b{ 0

FEEREDMN maximumPoolsize (FAZREN) SHURSESLERE

core-thread ):
core-thread

BlockingQueue

: ‘

WS , , E{ESS
|::> core-thread H 1} ‘ 1 ‘ 2 | s :maxSizeF

care-thread
rf core-thread

1. MySQL
2. Redis

3.

1. RejectedExecutionHandler

MySQL
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2. BlockingQueue
ArrayBlockingQueue
take()
ArrayBlockingQueue

JDK

:QD

ﬁﬁﬁmﬂﬂﬂ%%ﬂ&&ﬁﬁ%ﬁﬁ?&ﬁi{{ﬁﬂ;
FAZUSR, FEERATIE T 7 SRR IEBENE

MySQL Table BlockingQueue
e ::> core-thread HEE%= task-1 task—zg Etask—n task-1 task-2 task—n‘
RAEMBIRE TR R PRES
@ — )
MySQL
Netty
1 private static final class NewThreadRunsPolicy implements java
> RejectedExecutionHandler {
3 NewThreadRunsPolicy() {
4 super();
5 b
6 public void rejectedExecution(Runnable r, ThreadPoolExecutor
v executor) {
3 try {
9 //
10 final Thread t = new Thread(r, "Temporary task
11 executor");
12 t.start();
13 } catch (Throwable e) {
14 £l
15

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html
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throw new RejectedExecutionException(
"Failed to start a new thread", e);

}
+
¥
ActiveMQ
1 new RejectedExecutionHandler() { java
2 @Override
3 public void rejectedExecution(final Runnable r,
4 final ThreadPoolExecutor executor) {
5 try {
6 //
v executor.getQueue().offer(r, 60,
8 TimeUnit.SECONDS);
9 } catch (InterruptedException e) {
10 throw new
11 RejectedExecutionException("Interrupted waiting for
12 BrokerService.worker");
¥
throw new RejectedExecutionException("Timed Out
while attempting to enqueue Task.");
b
3
o Integer.MAX_VALUE LinkedBlockingQueue

FixedThreadPool SingleThreadExecutor FixedThreadPool
SingleThreadExecutor
1
e SynchronousQueue CachedThreadPool SynchronousQueue

CachedThreadPool

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html 22/51
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Integer.MAX_VALUE
OOM
e DelayedWorkQueue ScheduledThreadPool
SingleThreadScheduledExecutor DelayedWorkQueue

13 »

DelayedWorkQueue
50%
Integer.MAX_VALUE
e ArrayBlockingQueue
- Eggg?ﬂﬂ P E%ET%EE% e m —vEs—» IRIBIESE R AN
| | |
"f | "1"
AT
2,
3.
4.

RejectedExecutionHandler. rejectedExecution()

ThreadPoolExecutor

e prestartCoreThread() :
false true
e prestartAllCoreThreads() :

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html
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o execute() execute()
o submit () submit()
submit () Future
Future.get() ExecutionException
execute()
submit () Future
submit()
execute()
pool-1-thread-n

1 guava ThreadFactoryBuilder

1 ThreadFactory threadFactory = new ThreadFactoryBuilder() java

v .setNameFormat(threadNamePrefix + '"—%d")

3 .setDaemon(true).build();

4 ExecutorService threadPool = new ThreadPoolExecutor(corePoolSiz .

maximumPoolSize, keepAliveTime, TimeUnit.MINUTES, workQueue,
threadFactory);
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ThreadFactory

import java.util.concurrent.ThreadFactory; java
import java.util.concurrent.atomic.AtomicInteger;

VESS
*
*/
public final class NamingThreadFactory implements ThreadFactory {

private final AtomicInteger threadNum = new AtomicInteger();
private final String name;

/%%

*

*/

public NamingThreadFactory(String name) {
this.name = name;

@Override
public Thread newThread(Runnable r) {
Thread t = new Thread(r);
t.setName(name + " [#" + threadNum.incrementAndGet() +
1)
return t;

CPU CPU G g

CPU
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CPU
CPU
Linux o
. /
/
/ OOM
CPU
| CPU
. CPU (N+1) oo )
CPU 1 CPU
CPU
CPU
. 1/0 (2N) h
Lo CPU CPU
1/0
2N
CPU 10
CPU CPU
. CPU
N 10
7 issue#1737
=N CPU *  1+WT
/ST " ) - .
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JDK VisualVM WT/ST
CpPU WT/ST 0] N CPU
+ 1+0 =N N CPU +1
10
2N WT/ST 2N
Java

e corePoolSize :
e maximumPoolSize :

e workQueue :

Java ThreadPoolExecutor

ThreadPoolExecutor

v (€4 ThreadPoolExecutor
(m & setCorePoolSize(int): void

() = (T KeepAliveTime(long, TimeUnit): void

(m & setMaximumPoolSize(int): void

(m & setRejectedExecutionHandler(RejectedExecutionHandler): void
(m & setThreadFactory(ThreadFactory): void

% & workers: HashSet<Worker> = new HashSet<Worker>()

corePoolSize ‘

setCorePoolSize()
corePoolSize
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ResizableCapacityLinkedBlockIngQueue
capacity

LinkedBlockingQueue
final
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FixedThreadPool LinkedBlockingQueue

Integer.MAX_VALUE

PriorityBlockingQueue
workQueue

public ThreadPoolExecutor(int corePoolSize,

int maximumPoolSize,

long keepAliveTime, /

FixedThreadPool

ThreadPoolExecutor

TimeUnit unit, //B[E] 811

BlockingQueue<Runnable> workQueue, //

ThreadFactory threadFactory,

RejectedExecutionHandler handler/

PriorityBlockingQueue
PriorityQueue
PriorityQueue

PriorityBlockingQueue

1. Comparable

2. PriorityBlockingQueue

«C )

e PriorityBlockingQueue
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ReentrantLock
OOM
offer ( )
Future
CompletableFuture
Future
Future
Future
Java Future
5 4
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Java

PriorityBlockingQueue

false

CompletableFuture

java.util.concurrent

Future
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1 // NV Future java

2 public interface Future<V> {

3 //

4 // true false

5 boolean cancel(boolean mayInterruptIfRunning);

6 //

2 boolean isCancelled();

8 //

9 boolean isDone();

10 //

11 V get() throws InterruptedException, ExecutionException;

12 // TimeOutException

13 V get(long timeout, TimeUnit unit)

14

15 throws InterruptedException, ExecutionException,

16 TimeoutExceptio

17

}
Future
Future
Callable Future
FutureTask Callable Future

FutureTask Future Callable Runnable
ExecutorService.submit() Future FutureTask

1 <T> Future<T> submit(Callable<T> task); java

> Future<?> submit(Runnable task);
FutureTask Future Runnable
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Runnahble Future<V:>
& A A

RunnableFuture<V>
F 3

FutureTask<V:=

CompletionStage<T>
F 3

CompletableFuture<T>

FutureTask Callable Runnable
Runnable Callable
1 public FutureTask(Callable<V> callable) { java
5 if (callable == null)
3 throw new NullPointerException();
4 this.callable = callable;
5 this.state = NEW;
e}
2 public FutureTask(Runnable runnable, V result) {
8 // RunnableAdapter Runnable runnable Callable
9
10 this.callable = Executors.callable(runnable, result);
11 this.state = NEW;
s
FutureTask Callable

Callable call

Future

Future

CompletableFuture

Future
get()

Java 8 CompletableFuture
CompletableFuture
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CompletableFuture

1 public class CompletableFuture<T> implements Future<T>,
5 CompletionStage<T> {
¥

CompletableFuture Future CompletionStage

Runnable Future<V> CompletionStage<T>
A F A A&

RunnableFuture CompletableFuture<T>
A

FutureTask<V=

CompletionStage

CompletionStage CompletableFuture
Java8
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CompletionStage
thenApply(Function<? super T, ? extends U>): CompletionS
thenApplyAsync(Function<? super T, ? extends U>): Compls
thenApplyAsync(Function<? super T, ? extends U>, Execut
thenAccept(Consumer<? super T>): CompletionStage<Void
thenAcceptAsync(Consumer<? super T>): CompletionStage
thenAcceptAsync(Consumer<? super T>, Executor): Comple
thenRun(Runnable): CompletionStage <Void>
thenRunAsync(Runnable): CompletionStage<Void>
thenRunAsync(Runnable, Executor): CompletionStage<Void
thenCombine(CompletionStage<? extends U>, BiFunction<
thenCombineAsync(CompletionStage<? extends U>, BiFunc
thenCombineAsync(CompletionStage<? extends U>, BiFunc
thenAcceptBoth(CompletionStage<? extends U>, BiConsum
thenAcceptBothAsync(CompletionStage<? extends U>, BIiC
thenAcceptBothAsync(CompletionStage<? extends U>, BIiC
runAfterBoth(CompletionStage<?>, Runnable): Completion
runAfterBothAsync(CompletionStage <?>, Runnable): Compl

runAfterBothAsync(CompletionStage <?>, Runnable, Executs

applyToEither(CompletionStage<? extends T>, Function<?

applyToEitherAsync(CompletionStage<? extends T>, Functi
applyToEitherAsync(CompletionStage<? extends T>, Functi
acceptEither(CompletionStage<? extends T>, Consumer<?

acceptEitherAsync{(CompletionStage <? extends T>, Consu

acceptEitherAsync(CompletionStage<? extends T>, Consu

runAfterEither(CompletionStage<?>, Runnable): Completio
runAfterEitherAsync{CompletionStage<?>, Runnable): Com|
runAfterEitherAsync(CompletionStage<?>, Runnable, Execu
thenCompose(Function<? super T, 7 extends Completion5tz
thenComposeAsync(Function<? super T, 7 extends Comple
thenComposeAsync(Function<? super T, 7 extends Comple
handle(BiFunction<? super T, Throwable, ? extends U>): Co

handleAsync(BiFunction<? super T, Throwable, ? extends U:

CompletableFuture Ty T2
T1
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Hutool Threadutil

DateUtil

// T1 java
CompletableFuture<Void> futureTl = CompletableFuture.runAsync(() —>
{

System.out.println("T1l is executing. Current time " +
DateUtil.now());

//

ThreadUtil.sleep(1000);
});
// T2
CompletableFuture<Void> futureT2 = CompletableFuture.runAsync(() —>
{

System.out.println("T2 is executing. Current time " +
DateUtil.now());

ThreadUtil.sleep(1000);
});

// allof() Tl T2 CompletableFuture
CompletableFuture<Void> bothCompleted =
CompletableFuture.all0f(futureTl, futureT2);

//  T1 T2 T3

bothCompleted.thenRunAsync(() —> System.out.printin("T3 is
executing after Tl and T2 have completed.Current time " +
DateUtil.now()));

//
ThreadUtil.sleep(3000);

CompletableFuture allof() T1 T2 T1 T2
T3
CompletableFuture
CompletableFuture

whenComplete

https://javaguide.cn/java/concurrent/java-concurrent-questions-03 .html

36/51



9/22/25,4:11 PM Summary of Common Java Concurrency Interview Questions (Part 2) | JavaGuide

o exceptionally
o handle
J CompletableFuture.allof CompletableFuture
¢ CompletableFuture
CompletableFuture ForkJoinPool.commonPool()
Spring CompletableFuture
ForkJoinPool
CompletableFuture
o ThreadFactory

private ThreadPoolExecutor executor = new ThreadPoolExecutor(10, java
10,

oL, TimeUnit.MILLISECONDS,

new LinkedBlockingQueue<Runnable>());

CompletableFuture.runAsync(() —> {
[/
}, executor);

NOoO U A WN P

AQS

AQS AQS
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AQS

AQS  AbstractQueuedSynchronizer JDK1.5 Java
AQS
ReentrantLock Semaphore
CountDownLatch AQS
AQS
AQS [13 2 AQS [13

2

““AQS

AQS
AQS CLH Craig,
Landin, and Hagersten locks
CLH
CLH
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AQS

AQS
CLH

AQS

Node

status

thread

CLH

prev

tail

CPU

next

Node

next

thread

CLH $RIBATIEEH
Node Node
status status
thread thread
prev < prev <
CLH
CLH
CLH
+
CLH
CLH
CLH
CLH
waitStatus prev
CLH

AQS
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:' CLH FE(FPAFILH

| Node Node Node

i waitStatus waitStatus waitStatus

i thread thread thread

: S >

; prev next prev next < prev next

head tail
AQS( AbstractQueuedSynchronizer )
state(FiF)
Node Nade Nade Node
waitStatus waitStatus waitStatus waitStatus
CLH Z5{HPAT) _ — ... )
SR%E =EEE SR EiFHEn
prev next —_b' prev next _—’E prev next _—’E prev next
head tail
AQS int state
state volatile
1 // volatile java
2 private volatile int state;
state protected getState() setState() ‘
compareAndSetState() final
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1 // java
5 protected final int getState() {
3 return state;
.}
5 //
6 protected final void setState(int newState) {
v state = newState;
8 b
9 // CAS update
10 expect
11 protected final boolean compareAndSetState(int expect, int update)
12 1
return unsafe.compareAndSwapInt(this, stateOffset, expect,
update);
b
ReentrantLock state 0 A lock()
tryAcquire() state+1 tryAcquire()
A unlock() state= 0
A state
state
CountDownLatch N state N
N N
countDown () state CAS(Compare and Swap) 1
(  state=0 ) unpark() await()
Semaphore
synchronized ReentrantLock
Semaphore ( )
Semaphore N(N>5) Semaphore
N 5
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1 // java
2 final Semaphore semaphore = new Semaphore(5);
3 // 1
4 semaphore.acquire();
5 // 1
6 semaphore.release();
1 Semaphore
Semaphore
. acquire() FIFO
Semaphore
1 public Semaphore(int permits) { java
> sync = new NonfairSync(permits);
3 ¥
4
5 public Semaphore(int permits, boolean fair) {
6 sync = fair ? new FairSync(permits) : new NonfairSync(permits);
v ¥
Semaphore
Redis +Lua
Semaphore
Semaphore AQS state permits
permits
semaphore.acquire() state >= 0
CAS state state=state-1
state<0 Node
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1 /%% java
2 * 1
3 */
4 public void acquire() throws InterruptedException {
5 sync.acquireSharedInterruptibly(1);
6 b
v /%%
8 *
9o ¥
10 public final void acquireSharedInterruptibly(int arg)
11 throws InterruptedException {
12 if (Thread.interrupted())
13 throw new InterruptedException();
14 // arg
15 0,
16 if (tryAcquireShared(arg) < 0)
17 doAcquireSharedInterruptibly(arg);

}

semaphore.release(); CAS state
state=state+1l
state state=state-1 state>=0

1 // java
5 public void release() {
3 sync.releaseShared(1);
4 b
5
6 //
v public final boolean releaseShared(int arg) {
8 //
9 if (tryReleaseShared(arg)) {
10 //
11 doReleaseShared();
12 return true;
13 ¥
14 return false;

l_\
ul
<
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CountDownLatch
CountDownLatch count
CountDownLatch
CountDownLatch
CountDownLatch
CountDownLatch , AQS state count
countDown () , tryReleaseShared CAS
state , state 0 await() state 0
await() await()
count countDown () state 0
await() await()
CountDownLatch
CountDownLatch count
CountDownLatch
6 6

count 6 CountDownlLatch
count-1 CountDownLatch await()

public class CountDownLatchExamplel { java

//
6; ‘.I'

private static final int threadCount =

public static void main(String[] args) throws

ulT H W N
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InterruptedException {
//
ExecutorService threadPool =
Executors.newFixedThreadPool(10);
final CountDownLatch countDownLatch = new
CountDownLatch(threadCount);
for (int 1 = 0; i < threadCount; i++) {
final int threadnum = i;
threadPool.execute(() —> {
try {
//

} catch (InterruptedException e) {
e.printStackTrace();

} finally {
//
countDownLatch.countDown();

1)
}

countDownLatch.await();
threadPool.shutdown();
System.out.println("finish");

CompletableFuture Java8 CompletableFuture

CompletableFuture<Void> taskl = java
CompletableFuture.supplyAsync(()—>{
//

CompletableFuture<Void> task6 =
CompletableFuture.supplyAsync(()—>{ ‘
//
1)
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10 CompletableFuture<Void>

11 headerFuture=CompletableFuture.all0f(taskl,..... ,taske6);

12

13 try {

14 headerFuture.join();

15 } catch (Exception ex) {

16 [/ eeesns

17 ¥

18 System.out.println("all done. ");

task

1 // java

2 List<String> filePaths = Arrays.asList(...)

3 //

4 List<CompletableFuture<String>> fileFutures = filePaths.stream()

5 .map(filePath —> doSomeThing(filePath))

6 .collect(Collectors.toList());

7 //

8 CompletableFuture<Void> allFutures = CompletableFuture.allOf(

9 fileFutures.toArray(new CompletableFuture[fileFutures.size()])

10
CyclicBarrier
CyclicBarrier CountDownlLatch

CountDownLatch CountDownLatch

CountDownLatch AQS CyclicBarrier

ReentrantLock ( ReentrantLock AQS )  Condition
CyclicBarrier Cyclic Barrier
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CyclicBarrier
CyclicBarrier count count parties
1 count
(0]
1 // java
2 private final int parties;
3 //
4 private int count;
1 CyclicBarrier CyclicBarrier(int parties)
await() CyclicBarrier
1 public CyclicBarrier(int parties) { java
> this(parties, null);
3 b
4
5 public CyclicBarrier(int parties, Runnable barrierAction) {
6 if (parties <= 0) throw new IllegalArgumentException();
v this.parties = parties;
8 this.count = parties;
9 this.barrierCommand = barrierAction;
10 !
parties
2 CyclicBarrier await()
dowait(false, OL) await()

parties
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1 public int await() throws InterruptedException, java
2 BrokenBarrierException {
3 try {
4 return dowait(false, 0OL);
5 } catch (TimeoutException toe) {
6 throw new Error(toe); // cannot happen
7
dowait(false, OL)
1 // count await java
2 count 5
3 private int count;
4 /%%
5 * Main barrier code, covering the various policies.
6 */
2 private int dowait(boolean timed, long nanos)
8 throws InterruptedException, BrokenBarrierException,
9 TimeoutException {
10 final ReentrantLock lock = this.lock;
11 //
12 lock. lock();
13 try {
14 final Generation g = generation;
15
16 if (g.broken)
17 throw new BrokenBarrierException();
18
19 //
20 if (Thread.interrupted()) {
21 breakBarrier();
22 throw new InterruptedException();
23 ¥
24 // cout 1
25 int index = —--count;
26 // count 0
27 await
28 if (index == 0) { // tripped ‘
29 boolean ranAction = false;
30 try {
31 final Runnable command = barrierCommand;
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if (command != null)
command. run();

ranAction = true;

// count parties

//

//

nextGeneration();

return 0;

} finally {

if (!ranAction)

breakBarrier();

// loop until tripped, broken, interrupted, or timed

out
for (5;) {
try {
if (!timed)
trip.await();
else if (nanos > 0L)
nanos = trip.awaitNanos(nanos);
} catch (InterruptedException ie) {
if (g == generation && ! g.broken) {
breakBarrier();
throw ie;
} else {
// We're about to finish waiting even if we
had not
// been interrupted, so this interrupt is
deemed to

// "belong" to subsequent execution.
Thread.currentThread().interrupt();

if (g.broken)
throw new BrokenBarrierException();

if (g !'= generation) ‘

return index;

if (timed && nanos <= 0L) {
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L N

75 breakBarrier();
76 throw new TimeoutException();
77 }
b
} finally {
lock.unlock();
b
b
Java 21
Java
Java
Java :
https://mp.weixin.qq.com/s/icrrxEsbABBvEU0Gym7D5Q
SynchronousQueue
https://juejin.cn/post/7031196740128768037
— DelayedWorkQueue https://zhuanlan.zhihu.com/p/310621485
Java ——FutureTask/CompletableFuture
https://www.cnblogs.com/iwehdio/p/14285282.html
Java AQS https://www.cnblogs.com/waterystone/p/4920797.html
Java -AQS
https://www.cnblogs.com/chengxiao/archive/2017/07/24/7141160.html .
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