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Learning Objectives In this Part of the Lesson

« Appreciate the factory methods
provided by the Java Executors
class

<<Java Class>>
(9 Executors

& newFixedThreadPool(int):ExecutorSenice

e’ new\WorkStealingPool{int) ExecutorSenice

& new\WorkStealingPool{)- ExecutorSenvice

& newFixedThreadPool(int, ThreadFactory ) ExecutorSenice

& newSingleThreadExecutor(): ExecutorSenvice

&' newSingleThreadExecutor{ThreadFactory) ExecutorSenvice

@ newCachedThreadPool{):ExecutorSenice

&' newCachedThreadPool(ThreadFactory) ExecutorSenice

&' newSingleThreadScheduledExecutor(): ScheduledExecutorSenice

& newSingleThreadScheduledExecutor(ThreadFactory)-ScheduledExecutorSemnvice
e newScheduledThreadPool(int): ScheduledExecutorSenice

&' newScheduledThreadPool(int. ThreadFactory):ScheduledExecutorService
& defaultThreadFactory()

& privilegedThreadFactory()

& callable(Runnable T):Callable<T=

& callable(Runnable)-Callable<Object>

& callable(PrivilegedAction<?=)-Callable<Object>

& callable(PrivilegedExceptionAction<?=):Callable<Object=

& privilegedCallable(Callable<T=):Callable<T=

& privilegedCallableUsingCurrentClassLoader({Callable<T=):Callable<T=
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The Java Executors Class

» Executors is a utility class that
creates executor implementations

<<Java Class==
(9 Executors

& newFixedThreadPool(int):ExecutorSenice

& new\WorkStealingPool(int) ExecutorService

& newWorkStealingPool():ExecutorSenvice

& newFixedThreadPool(int. ThreadF actory) ExecutorService

@ newSingleThreadExecutor():ExecutorSenvice

&' newSingleThreadExecutor(ThreadF actory) ExecutorService

& newCachedThreadPool() ExecutorSemvice

& newCachedThreadPool(ThreadFactory) ExecutorSenice

&' newSingleThreadScheduledExecutor():ScheduledExecutorSenice

& newSingleThreadScheduledExecutor(ThreadFactory):ScheduledExecutorSenice
&' newScheduledThreadPool(int): ScheduledExecutorSenvice
e'newScheduledThreadPool(int. ThreadF actory): ScheduledExecutorSenvice
& defaultThreadFactory()

& privilegedThreadFactory()

& callable(Runnable T)-Callable<T=

& callable(Runnable):Callable<Object

& callable(PrivilegedAction<?=)-Callable<Object=

& callable(PrivilegedExceptionAction<?=)-Callable<Object=

& privilegedCallable(Callable<T=):Callable<T=

& privilegedCallableUsingCurrentClassLoader(Callable<T=)-.Callable<T=

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/Executors.html
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The Java Executors Class

 Executors is a utility class that <<Java Class>>
. | tati (& Executors
Creates exeCUtor Imp ementations & newFixedThreadPool{int):ExecutorSenice

. A utlllty C|aSS |S a ﬂnal C|aSS & new\WorkStealingPool(int) ExecutorService

& newWorkStealingPool():ExecutorSenvice

haV|ng Only static methOdS, NO | @newFixedThreadPoal(int. ThreadFactory)-ExecutorSenvice

@ newSingleThreadExecutor():ExecutorSenvice

(non'Stat|C) State, & d pl‘lvate &' newSingleThreadExecutor(ThreadF actory) ExecutorService
COﬂStI‘UCtOI‘ & newCachedThreadPool() ExecutorSemvice

& newCachedThreadPool(ThreadFactory) ExecutorSenice

&' newSingleThreadScheduledExecutor():ScheduledExecutorSenice

& newSingleThreadScheduledExecutor(ThreadFactory):ScheduledExecutorSenice
&' newScheduledThreadPool(int): ScheduledExecutorSenvice
e'newScheduledThreadPool(int. ThreadF actory): ScheduledExecutorSenvice
& defaultThreadFactory()

& privilegedThreadFactory()

& callable(Runnable T)-Callable<T=

& callable(Runnable):Callable<Object

& callable(PrivilegedAction<?=)-Callable<Object=

& callable(PrivilegedExceptionAction<?=)-Callable<Object=

& privilegedCallable(Callable<T=):Callable<T=

& privilegedCallableUsingCurrentClassLoader(Callable<T=)-.Callable<T=

See www.quora.com/What-is-the-best-way-to-write-utility-classes-in-Java/answer/Jon-Harley
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The Java Executors Class

« Executors is a utility class that
creates executor implementations

« A utility class is a final class
having only static methods, no
(non-static) state, & a private
constructor

« Utility classes are largely a
vestige of early versions of
Java that lacked default
methods in interfaces

<<Java Class==
(9 Executors

& newFixedThreadPool(int):ExecutorSenice

& new\WorkStealingPool(int) ExecutorService

& newWorkStealingPool():ExecutorSenvice

& newFixedThreadPool(int. ThreadF actory) ExecutorService

@ newSingleThreadExecutor():ExecutorSenvice

&' newSingleThreadExecutor(ThreadF actory) ExecutorService

& newCachedThreadPool() ExecutorSemvice

& newCachedThreadPool(ThreadFactory) ExecutorSenice

&' newSingleThreadScheduledExecutor():ScheduledExecutorSenice

& newSingleThreadScheduledExecutor(ThreadFactory):ScheduledExecutorSenice
&' newScheduledThreadPool(int): ScheduledExecutorSenvice
e'newScheduledThreadPool(int. ThreadF actory): ScheduledExecutorSenvice
& defaultThreadFactory()

& privilegedThreadFactory()

& callable(Runnable T)-Callable<T=

& callable(Runnable):Callable<Object

& callable(PrivilegedAction<?=)-Callable<Object=

& callable(PrivilegedExceptionAction<?=)-Callable<Object=

& privilegedCallable(Callable<T=):Callable<T=

& privilegedCallableUsingCurrentClassLoader(Callable<T=)-.Callable<T=

See www.voijtechruzicka.com/avoid-utility-classes
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The Java Executors Class

» The Executors utility class has
factory methods that create
desired executors

<<Java Class==
(9 Executors

@' newFixedThreadPool{int)-ExecutorSenvice

& new\WorkStealingPool(int) ExecutorService

& newWorkStealingPool():ExecutorSenvice

& newFixedThreadPool{int, ThreadFactory):ExecutorSenice

@ newSingleThreadExecutor():ExecutorSenvice

&' newSingleThreadExecutor(ThreadF actory) ExecutorService

& newCachedThreadPool() ExecutorSemvice

& newCachedThreadPool(ThreadFactory) ExecutorSenice

&' newSingleThreadScheduledExecutor():ScheduledExecutorSenice

& newSingleThreadScheduledExecutor(ThreadFactory):ScheduledExecutorSenice
&' newScheduledThreadPool(int): ScheduledExecutorSenvice

& newScheduledThreadPool(int. ThreadFactory)-ScheduledExecutorService

& privilegedThreadFactory()

¢ callable(Runnable T):Callable<T=

& callable(Runnable):Callable<Object

& callable(PrivilegedAction<?=)-Callable<Object=

& callable(PrivilegedExceptionAction<?=)-Callable<Object=

& privilegedCallable(Callable<T=):Callable<T=

& privilegedCallableUsingCurrentClassLoader(Callable<T=)-.Callable<T=

See en.wikipedia.org/wiki/Factory method pattern
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The Java Executors Class

« The Executors utility class has
factory methods that create
desired executors

)
< Pool of worker thread

e.g., cached, fixed, work-

stealing thread pools, etc.

<<Java Class==
(9 Executors

@' newFixedThreadPool{int)-ExecutorSenvice

& new\WorkStealingPool(int) ExecutorService

& newWorkStealingPool():ExecutorSenvice

& newFixedThreadPool{int, ThreadFactory):ExecutorSenice

@ newSingleThreadExecutor():ExecutorSenvice

&' newSingleThreadExecutor(ThreadF actory) ExecutorService

& newCachedThreadPool() ExecutorSemvice

& newCachedThreadPool(ThreadFactory) ExecutorSenice

&' newSingleThreadScheduledExecutor():ScheduledExecutorSenice

& newSingleThreadScheduledExecutor(ThreadFactory):ScheduledExecutorSenice
&' newScheduledThreadPool(int): ScheduledExecutorSenvice

& newScheduledThreadPool(int. ThreadFactory)-ScheduledExecutorService

& privilegedThreadFactory()

¢ callable(Runnable T):Callable<T=

& callable(Runnable):Callable<Object

& callable(PrivilegedAction<?=)-Callable<Object=

& callable(PrivilegedExceptionAction<?=)-Callable<Object=

& privilegedCallable(Callable<T=):Callable<T=

& privilegedCallableUsingCurrentClassLoader(Callable<T=)-.Callable<T=
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The Java Executors Class

« The Executors utility class also “<lan Clss>>
xecutors
haS d faCtory methOd that can & newFixedThreadPool(int):ExecutorSenvice
be USEd to create new threads & newWorkStealingPool{int) ExecutorSenvice

& newWorkStealingPool():ExecutorSenvice

& newFixedThreadPool(int, ThreadFactory) ExecutorSenice

& newSingleThreadExecutor() ExecutorSenvice

&' newSingleThreadExecutor{ThreadFactory) ExecutorSenvice

& newCachedThreadPool():ExecutorSenice

& newCachedThreadPool(ThreadFactory) ExecutorSenice

&' newSingleThreadScheduledExecutor(): ScheduledExecutorSenice

& newSingleThreadScheduledExecutor(ThreadFactory)- ScheduledExecutorSenvice
& newScheduledThreadPool(int): ScheduledExecutorSenice

/,
Theres a default 5 dlhreadPoaol(int, ThreadFactory)-ScheduledExecutorSenvice
@ defaultThreadFactory()

thread factory
& privileged
\ o & callable(Runnable T) Callable<T=
~ & callable{Runnable):Callable<Object
& callable(PrivilegedAction<?=)-Callable<Object>
& callable(PrivilegedExceptionAction<?=):Callable<Object=
& DefaultThreadFactory() & privilegedCallable(Callable<T=)-Callable<T>
@ newThread(Runnable) & privilegedCallableUsingCurrentClassLoader{Callable<T=)-Callable<T>

<<Java Class>>
(9 DefaultThreadFactory

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/Executors.html#default ThreadFactory
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The Java Executors Class

« The Executors utility class also  |interface Threadractory
has a factory method that can
be used to Create neW threads public interface ThreadFactory

An object that creates new threads on demand. Using thread factories removes hardwiring of calls

to new Thread, enabling applications to use special thread subclasses, priorities, etc.
* Th faultThread
T e De au tT rea FaCtory The simplest implementation of this interface is just:
implements the Thread
. class SimpleThreadFactory implements ThreadFactory {
Factory Interface public Thread newThread(Runnable r) {

return new Thread(r);
}
}

The Executors.defaultThreadFactory() method provides a more useful simple implementation,
that sets the created thread context to known values before returning it.

Since:
1.5
Method Summary
All Methods Instance Methods | Abstract Methods
Modifier and Type Method and Description
Thread newThread (Runnable r)

Constructs a new Thread.

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/ ThreadFactory.html
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The Java Executors Class

« The Executors utility class also
has a factory method that can
be used to create new threads

« The DefaultThreadFactory
implements the Thread
Factory interface

« Many Executors factory
methods use the default
thread factory

<<Java Class>>
(9 DefaultThreadFactory

& DefaultThreadFactory()
@ newThread(Runnable)

<<Java Class>>
(9 Executors

@' newFixedThreadPool{int):ExecutorService

LS newlVorkstealingFoalintl Fxeciigrseny
& newWorkStealingPool():ExecutorSemnvice
| orpewrpedlhreadEoolint [hreadFaciony] Fue
@'new3ingleThreadExecutor():ExecutorSenvice
L onewsingle [hreadExecuiof [freadEaciory] ExXecutorService
&'newCachedThreadFool{) ExecutorSenice
L ernewtached(freadPooll [ hreadEaciony L ExXecutorSenice
L onewainglelhreadscheduledtxecutort [hreadFacioryl scheduledExecutorSenvice
@' newScheduledThreadPool{int): ScheduledExecutorSenice

torSemnice

I i I eduledcx
& defaultThreadFactory()

& privilegedThreadFactory()

o & callable(Runnable T)-Callable<T=

g & callable{Runnable):Callable<Object

& callable(PrivilegedAction<?=)-Callable<Object>

& callable(PrivilegedExceptionAction<?=):Callable<Object=
& privilegedCallable(Callable<T=):Callable<T=

& privilegedCallableUsingCurrentClassLoader{Callable<T>)-Callable<T=

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/Executors.html#default ThreadFactory
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The Java Executors Class

« The Executors utility class also <<Java Class>>

h fact thod that N (®Executors
as atac Ory metho at cd & newFixedThreadPool(int):ExecutorSenice
be USECI to create new threads & new\WorkStealingPool(int) ExecutorService

‘_~|-| Mok g3l oo i O =W wh =

@ newFixedThreadPool{int ThreadFactory) ExecutorSemnice

| nowsingle | hregd—wvecytor - Eyecytorong

& newSingleThreadExecutor(ThreadF actory) ExecutorService

| crpnewl achedlhreadH ool Execyutgrseny

& newCachedThreadPool(ThreadF actory) ExecutorSerice

* You can also define custom
thread factories & pass
them to factory methods

& privilegedThreadFactory()
/ ‘ ¢ callable(Runnable T):Callable<T=
& callable(Runnable):Callable<Object
& callable(PrivilegedAction<?=)-Callable<Object=
& callable(PrivilegedExceptionAction<?=)-Callable<Object=
& privilegedCallable(Callable<T=):Callable<T=
& privilegedCallableUsingCurrentClassLoader(Callable<T=)-.Callable<T=

See howtodoinjava.com/java/multi-threading/creating-threads-using-java-util-concurrent-threadfactory
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End of the Java Executors
Framework: The Java
Executors Interface
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