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Learning Objectives in this Part of the Lesson

» Recognize key Flux operators

« Concurrency & scheduler operators

» These operators arrange to run
other operators in designated
threads & thread pools

* e.g., Schedulers.parallel()




Key Scheduler Operators
In the Flux Class




Key Scheduler Operators in the Flux Class

« The Schedulers.parallel() operator static Scheduler
parallel ()

« Hosts a fixed pool of single-threaded

ExecutorService-based workers

See projectreactor.io/docs/core/release/a

ni/reactor/core/scheduler/Schedulers.html#

Darallel



https://projectreactor.io/docs/core/release/api/reactor/core/scheduler/Schedulers.html#parallel--

Key Scheduler Operators in the Flux Class

« The Schedulers.parallel() operator static Scheduler
parallel ()

« Hosts a fixed pool of single-threaded
ExecutorService-based workers

» Returns a new Scheduler that is
suited for parallel work




Key Scheduler Operators in the Flux Class

» The Schedulers.parallel() operator DerAUT POOL SizE
« Hosts a fixed pool of single-threaded public static final int DEFAULT_POOL_SIZE
EXGCUtOrserVICE'ba Sed WO rkerS Default pool size, initialized by system property
. reactor.schedulers.defaultPoolSize and falls back
b Returns a neW SChedUIer that |S to the number of processors available to the runtime on
. init.
suited for parallel work l
See Also:
° Size Obtained by System property Runtime.availableProcessors()

reactor.schedulers.defaultPoolSize

See projedireactorio/docs/core/release/api/reactor/core/scheduler/Schedulers.htmi# DEFAULT POOL SIZE



https://projectreactor.io/docs/core/release/api/reactor/core/scheduler/Schedulers.html#DEFAULT_POOL_SIZE

Key Scheduler Operators in the Flux Class

* The Schedulers.parallel() operator

« Hosts a fixed pool of single-threaded
ExecutorService-based workers

« Returns a new Scheduler that is
suited for parallel work

 Size obtained by system property
reactor.schedulers.defaultPoolSize

 Falls back to # of processors
available to the runtime on init

availableProcessors

public int availableProcessors()

Returns the number of processors available to the Java
virtual machine.

This value may change during a particular invocation
of the virtual machine. Applications that are sensitive
to the number of available processors should therefore
occasionally poll this property and adjust their
resource usage appropriately.

Returns:
the maximum number of processors available to
the virtual machine; never smaller than one

Since:

1.4

See docs.oracle.com/javase/8/docs/api/java/lang/Runtime.html



https://docs.oracle.com/javase/8/docs/api/java/lang/Runtime.html?is-external=true#availableProcessors--

Key Scheduler Operators in the Flux Class

 The Schedulers.parallel() operator Clamsiscednlers
* HOStS d ﬁxed pOOI Of Slngle-threaded java'lr:;itjsjci;;.scheduler.Schedulers
ExecutorService-based workers
« Returns a new Scheduler that is anierir-oieuknaniuilh :
SUIted for para”el Work provides various flavors usable by or

: Optimized for fast Runnable non-blocking executions
: Optimized for low-latency Runnable one-off executions

. . . o : Optimized for longer executions, an alternative for
° Opt' m|zed for Com putat|on— blocking tasks where the number of active tasks (and threads) can
. . . grow indefinitely
IntenSIVe nOn'bIOCkl ng ° : Optimized for longer executions, an alternative for
. - . blocking tasks where the number of active tasks (and threads) is
tasks due to its fixed-size —_—
= o : to immediately run submitted Runnable instead of

scheduling them (somewhat of a no-op or "null object" )
to create new instances

around Executors

See projectreactor.io/docs/core/release/api/reactor/core/scheduler/Schedulers.html



https://projectreactor.io/docs/core/release/api/reactor/core/scheduler/Schedulers.html

Key Scheduler Operators in the Flux Class

* The Schedulers.parallel() operator Flux
.fromIterable (bigFractions)
.flatMap
(bf -> Flux
« Can be used to leverage the default .just (bf)
parallel scheduler .subscribeOn

(Schedulers.parallel())
.map (multiplyBigFracs))

Use the "flatMap() concurrency idiom” to multiply the big
integers in a back ground thread in the parallel thread pool

See Reactive/flux/ex3/src/main/java/FluxEx.java



https://github.com/douglascraigschmidt/LiveLessons/blob/master/Reactive/flux/ex3/src/main/java/FluxEx.java

Key Scheduler Operators in the Flux Class

* The Schedulers.parallel() operator

« Implemented via “"daemon threads”

* i.e., won't prevent the app from
exiting even if its work isn't done

See www.baeldung.com/java-daemon-thread



http://www.baeldung.com/java-daemon-thread

Key Scheduler Operators in the Flux Class
* The Schedulers.parallel() operator S T

@NonNull
public static @NonNull Scheduler computation()

Returns a default, shared Scheduler instance intended for computational work.
This can be used for event-loops, processing callbacks and other computational work.

Tt is not recommended to perform blocking, IO-bound work on this scheduler. Use io()
instead.

The default instance has a backing pool of single-threaded Scheduled
instances equal to the number of available processors
(Runtime.availableProcessors()) to the Java VM.

¢ RXJ ava ’S SC h ed U Ie rS . CO m p Uta tl 0 n () Unhandled errors will be delivered to the scheduler Thread's
WOrkS in a similar Way Thread.UncaughtExceptionHandler.

This type of scheduler is less sensitive to leaking Scheduler.Worker nStances, although

° i ] e . itls .ﬁ Xe d - SiZ e & i nte n d ed fo r ?Otk disposing a Wg;ker that ?ai }’ltime;i/(li{eliyed tasks not"cancelled by other means may
. ] eak resources and/or execute those tasks "unexpectedly".
compute-intensive &
non-blocking tasks

If the RxJavaPlugins.setFailOnNonBlockingScheduler(boolean) is set to true,
attempting to execute operators that block while running on this scheduler will throw an
IllegalStateException.

See readivex.io/RxJava/3 x/javadoc/io/readivex/rxjava3/schedulers/Schedulers.himl#computation



http://reactivex.io/RxJava/3.x/javadoc/io/reactivex/rxjava3/schedulers/Schedulers.html#computation--

End of Key Concurrency
& Scheduler Operators
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