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Learning Objectives in this Part of the Lesson

« Understand advanced features of Completion stage methods
completable futures, e.qg.

* Aribitrary-arity methods that

process futures in bulk Exception
methods

Factory
Arbitrary-arity methods

methods

Basic methods

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/ CompletableFuture.html
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Arbitrary-Arity Methods
Process Futures in Bulk




Arbitrary-Arity Methods Process Futures in Bulk
+ Arbitrary-arity methods return

futures that are triggered after| allOf  Varargs Completable Return a
completion of any/all futures Future<Void> future that
completes
when all
futures in
params
complete

anyOf  Varargs Completable Return a
Future<Void> future that
completes
when any
future in
params
complete

See en.wikipedia.org/wiki/Arity



https://en.wikipedia.org/wiki/Arity

Arbitrary-Arity Methods Process Futures in Bulk

 Arbitrary-arity methods return
futures that are triggered after
completion of any/all futures

« The returned future can be
used to wait for any or all of
/V completable futures in
an array to complete

<<lava Clags=>»
(& CompletableFuture<T>

& CompletableFuture()

@ cancel{boolean):boaolean

@ isCancelled()-boolean

@ isDone()-boolean

@ get()

@ get(long, Timellnit)

@ join()

@ complete(T):-boalean

& supplyAsync({Supplier<U=)-CompletableFuture<U=
& supplyAsync(Supplier<U=> Executor):CompletableFuture<U:>

&' runAsync{Runnable)-CompletableFuture<Void:=

& runAsync{Runnable Executor):CompletableFuture<Void=

& completedFuture(U):CompletableFuture<U>

@ thenApply(Function<?=)-.CompletableFuture<U=

@ thenAccept(Consumer<? super T>).CompletableFuture<Void>

@ thenCombine(CompletionStage«<7? extends U= BiFunction=7=).CompletableFuture<i/=
@ thenCompose(Function<?=)-.CompletableFuture<U:=
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&' allOfi CompletableFuture[]«<?=).CompletableFuture<\oid=
& anyOf{CompletableFuture[]<?=):CompletableFuture <Object




Arbitrary-Arity Methods Process Futures in Bulk

 Arbitrary-arity methods return
futures that are triggered after
completion of any/all futures

« The returned future can be
used to wait for any or all of
/V completable futures in
an array to complete

 This “wait” usually doesn't
block, but instead uses
completion stage methods

<<lava Clags=>»
(& CompletableFuture<T>

& CompletableFuture()
@ cancel{boolean):boaolean
@ isCancelled()-boolean
@ isDone()-boolean
@ get()
@ get(long, Timellnit)
@ join()
@ complete(T):-boalean
& supplyAsync({Supplier<U=)-CompletableFuture<U=
-:}Ssupplw’%syn|:(Supplier::U}.Executnr}:CumpIetabIeFuture{Ub
& runAsync(F{unnable} CompletableFuture<\oid:>
&' runAsync{Runnable, Executnr} CompletableFuture<Void=
5

@ thenAppIy(Functmn{?}} CompletableFuture<l=
@ thenAccept(Consumer<? super T>).CompletableFuture<Void>

@ thenCombine(CompletionStage«<7? extends U= BiFunction=7=).CompletableFuture<i/=
@ thenCompose(Function<?=)-.CompletableFuture<U:=
@ whenComplete(BiConsumer=?>).CompletableFuture<T=

& an‘_-,rf:lfl:l:umpletabIeFuture[]{?}} CompletableFuture<Object=

Help make programs more responsive by not blocking caller code




Arbitrary-Arity Methods Process Futures in Bulk

« Arbitrary-arity methods return “<Java Class>>

. (® CompletableFuture<T>
futures ’Fhat are triggered after & =
CompleuOn Of aHY/a” futures @ cancel(boalean):boolean

@ isCancelled()-boolean

@ isDone()-boolean

@ get()

@ get(long, Timellnit)

@ join()

@ complete(T):-boalean

& supplyAsync({Supplier<U=)-CompletableFuture<U=

& supplyAsync(Supplier<U=> Executor):CompletableFuture<U:>

o We fOCUS on a”Of() Wh|Ch &' runAsync{Runnable)-CompletableFuture<Void:=
/ 5 .

@' runAsynciRunnable Executor):CompletableFuture<\Void=

|S ||ke thenCOmb|ne() on & completedFuture(U):CompletableFuture<U>
. @ thenApply(Function<?=)-.CompletableFuture<U=
SterOIdS' @ thenAccept(Consumer<? super T>).CompletableFuture<Void>

@ thenCombine(CompletionStage«<7? extends U= BiFunction=7=).CompletableFuture<i/=
@ thenCumpuse(Functmn{?}} CumpletableFuture{U:—

’\ l""l'num; .

@' allOf CompletableFuture]<7= CumletabIeFuture{‘de::

@' anyOf{CompletableFuture[]<7:):CompletableFuture<Object:

See docs.orade.com/javase/8/docs/api/java/util/concurrent/ CompletableFuture.html#allOf
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Arbitrary-Arity Methods Process Futures in Bulk

» These arbitrary-arity methods
are hard to program directly

=< Java Class==
(& CompletableFuture<T>

& CompletableFuture()

@ cancel{boolean):boaolean

@ isCancelled()-boolean

@ isDone()-boolean

@ get()

@ get(long, TimeUnit)

@ join()

@ complete(T):-boalean

& supplyAsync({Supplier<U=)-CompletableFuture<U=
& supplyAsync(Supplier<U= Executor) CompletableFuture<Us

&' runAsync{Runnable)-CompletableFuture<Void:=

& runAsync(Runnable Executor):CompletableFuture<Void=

& completedFuture(U):CompletableFuture<U>

@ thenApply(Function<?=)-.CompletableFuture<U=

@ thenAccept(Consumer<? super T>).CompletableFuture<Void>

@ thenCombine({CompletionStage<? extends U= BiFunction=7=):CompletableFuture<\/=
@ thenCompose(Function<?=)-.CompletableFuture<U:=

S wnenL . ogmoliere| - [11] [T]1E 7 CLoie Jrs -

@ allOf{ CompletableFuture[]<%=).CompletableFuture<Void=
& anyOf{CompletableFuture[]<?=):CompletableFuture <Object

See en.wiki

pedia.org/wiki/Gordian _Knot



https://en.wikipedia.org/wiki/Gordian_Knot

Arbitrary-Arity Methods Process Futures in Bulk

» These arbitrary-arity methods
are hard to program directly

 Instead, program them
via wrappers

<<lava Clags=>»
(& CompletableFuture<T>

& CompletableFuture()

@ cancel{boolean):boaolean

@ isCancelled()-boolean

@ isDone()-boolean

@ get()

@ get(long, TimeUnit)

@ join()

@ complete(T):-boalean

& supplyAsync({Supplier<U=)-CompletableFuture<U=

& supplyAsync(Supplier<U= Executor) CompletableFuture<Us
&' runAsync{Runnable)-CompletableFuture<Void:=

& runAsync(Runnable Executor):CompletableFuture<Void=

& completedFuture(U):CompletableFuture<U>

@ thenApply(Function<?=)-.CompletableFuture<U=

@ thenAccept(Consumer<? super T>).CompletableFuture<Void>
@ thenCombine({CompletionStage<? extends U= BiFunction=7=):CompletableFuture<\/=
@ thenCompose(Function<?=)-.CompletableFuture<U:=

S wnenL . ogmoliere| - [11] [T]1E 7 LHTIDIE =

&' allOfi CompletableFuture[]«<?=).CompletableFuture<\oid=
& anyOf{CompletableFuture[]<?=):CompletableFuture <Object

See next lesson on Advanced Java CompletableFuture Features;: Arbitrarny/-Arity Methods”|




End of Advanced Java
Completable Future Features:
Arbitrary-Arity Methods
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