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Learning Objectives in this Part of the Lesson

* Know how completable futures
are applied to ImageStreamGang

 Arbitrary-arity methods

<«zJava Class==
(® CompletableFuture<T>

@ CompletableFuture()

@ cancel{boolean):boolean

@ isCancelled():boolean

@ isDone():-boolean

@ get()

@ get{long. TimelUnit)

@ join()

@ complete(T):boolean

& supplyAsync({Supplier<U=):CompletableFuture<Us

& supplyAsync({Supplier<U> Executor):CompletableFuture<U:=
@ runAsync{Runnable) CompletableFuture<Void=

& runAsync(Runnable, Executor):CompletableFuture<Void=

& completedFuture{U):CompletableFuture<Us

@ thenApply(Function<?=):.CompletableFuture<l=

@ thenAccept(Consumer=? super T=):CompletableFuture<Vaid:=
@ thenCombine(CompletionStage<? extends U= BiFunction=7>):CompletableFuture<V=
@ thenCompose(Function=?=):CompletableFuture<l=

@ whenComplete(BiConsumer<?=) CompletablaFuture<T=

@ allOf{CompletableFuture[]<?=):CompletableFuture<Void=

@ anyOf{CompletableFuture[]<?=):CompletableFuture<Object=
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Applying Arbitrary-Arity Methods in ImageStreamGang

« collect() creates a list of futures vold processStream() {
to images that are in the process LISt<URL> urls = getinput();
of being downloaded, filtered, &

stored List<CompletableFuture<image>>
listOfFutures = urls
.stream()

. Filter(not(this::urlCached))
-map(this: :downloadlmageAsync)

. TlatMap(this: applyFiltersAsync)
.collect(toList());




Applying Arbitrary-Arity Methods in ImageStreamGang

« collect() creates a list of futures vold processStream() {
to images that are in the process LISt<URL> urls = getinput();
of being downloaded, filtered, &

stored List<CompletableFuture<lmage>>
: listOfFutures = urls
* These Images must be _stream()
must be displayed after _filter(not(this: :urlCached))
their processing completes .map(this: :downloadImageAsync)

. TlatMap(this: applyFiltersAsync)
.collect(toList());




Applying Arbitrary-Arity Methods in ImageStreamGang

o StreamsuUtils.joinAll() wraps the void processStream() {
“arbitrary-arity” method allOf()

List<CompletableFuture<image>>
futureList = ...

CompletableFuture<List<lmage>>
all IlmagesDone = StreamsUtils
-JoinAll (futureList);

Int 1magesProcessed = alllmagesDone

-joinQ
Return a completable future -stream()
that triggers when all async .collect(summingInt(List::si1ze));
computation complete

See AndroidGUI/app/src/main/java/livelessons/utils/StreamuUtils.java



https://github.com/douglascraigschmidt/LiveLessons/blob/master/ImageStreamGang/AndroidGUI/app/src/main/java/livelessons/imagestreamgang/utils/StreamUtils.java

Applying Arbitrary-Arity Methods in ImageStreamGang

o StreamsuUtils.joinAll() wraps the void processStream() {

“arbitrary-arity” method allOf()

Wait for all n of the
futures to complete

List<CompletableFuture<lmage>>

futureList = ...

CompletableFuture<List<Image>>

alllmagesDone = StreamsUtils
-JoinAll (futureList);

Int ImagesProcessed = alllmagesDone

-

-JjoinQ
.stream()
.collect(summinglnt(List::size));




Applying Arbitrary-Arity Methods in ImageStreamGang

o StreamsuUtils.joinAll() wraps the void processStream() {

“arbitrary-arity” method allOf()

Sum up the total count
of images after they are
downloaded, filtered, &
stored asynchronously

List<CompletableFuture<lmage>>
futureList = ...

CompletableFuture<List<Image>>
alllmagesDone = StreamsUtils
-JoinAll (futureList);

Int imagesProcessed = alllmagesDone
-joinQ
.stream()

hﬁhﬁﬁ“‘“‘-colIect(summinglnt(List::size));
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Implmenting StreamuUltils.joinAll() in ImageStreamGang

« The StreamUtils.joinAll() static <T> CompletableFuture<List<T>>
method is a wrapper that ~JOInAl l(;ist<§o?pIetableFuture<T>>
List
encapsulates allof() CompletableFuture<Void>
dFuture = CompletableFuture.allOf
(fList.toArray(new
CompletableFuture[fList.size()])):

CompletableFuture<List<T>> dList =
dFuture.thenApply(v -> fList
.stream()
-map(CompletableFuture::join)
.collect(toList()));
return dList;

}

See AndroidGUI/app/src/main/java/livelessons/utils/StreamuUtils.java



https://github.com/douglascraigschmidt/LiveLessons/blob/master/ImageStreamGang/AndroidGUI/app/src/main/java/livelessons/imagestreamgang/utils/StreamUtils.java

Implmenting StreamuUltils.joinAll() in ImageStreamGang

« The StreamUtils.joinAll() static <T> CompletableFuture<List<T>>
method is a wrapper that jJoinAll st<CompletableFuture<T>>
fList) {
encapsulates allOf
P 0 mpletableFuture<Void>
dFuture = CompletableFuture.allOf
(fList.toArray(new

The return value converts CompletableFuture[fList.size()])):

a list of completed futures ] _
into a list of joined results CompletableFuture<List<T>> dList =

dFuture.thenApply(v -> fList
.stream()
-map(CompletableFuture::join)
.collect(toList()));
return dList;

}
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Implmenting StreamuUltils.joinAll() in ImageStreamGang

« The StreamuUtils.joinAll() static <T> CompletableFuture<List<T>>
method is a wrapper that joinAII(;ist<§o?pletableFuture<T>>
List
encapsulates allot() pletableFuture<Void>
dFuture = CompletableFuture.allOf
(fList.toArray(new
CompletableFuture[fList.size(]));

The parameter iIs a list

of completable futures CompletableFuture<List<T>> dList =
to some generic type T dFuture.thenApply(v -> fList
.stream()
-map(CompletableFuture::join)
.collect(toList()));
return dList;

}
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Implmenting StreamuUltils.joinAll() in ImageStreamGang

e The StreamUtils.joinAll() static <T> CompletableFuture<List<T>>
method is a wrapper that JoinAll(List<CompletableFuture<T>>

fList) {
encapsulates allot() CompletableFuture<Void>
dFuture = CompletableFuture.allOf
(fList.toArray(new

CompletableFuture[fList.size()]));

CompletableFuture<List<T>> dList =
dFuture.thenApply(v -> fList
.stream()
-map(CompletableFuture::join)
.collect(toList()));
return dList;

Returns a completable future
that completes when all
completable futures complete

}

See docs.oracle.com/javase/8/docs/api/java/util/concurrent/CompletableFuture. html#allOf



https://docs.oracle.com/javase/8/docs/api/java/util/concurrent/CompletableFuture.html#allOf-java.util.concurrent.CompletableFuture...-

Implmenting StreamuUltils.joinAll() in ImageStreamGang

« The StreamuUtils.joinAll() static <T> CompletableFuture<List<T>>
fList) {
encapsulates allOf _
P 0 CompletableFuture<Void>
dFuture = CompletableFuture.allOf
(fList. toArray(new

////////////CompletabIeFuture[fList-size()]));
CompletableFuture<List<T>> dList =
Create an array that stores the dFuture.thenApply(v -> fList

list of completable futures -stream()
-map(CompletableFuture::join)

.collect(toList()));
return dList;

}
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Implmenting StreamuUltils.joinAll() in ImageStreamGang

e The StreamUtils.joinAll() static <T> CompletableFuture<List<T>>

method is a wrapper that JoinAll(List<CompletableFuture<T>>
fList) {

CompletableFuture<Void>
dFuture = CompletableFuture.allOf

(fList.toArray(new
CompletableFuture[fList.size(]));

encapsulates allOf()

Creates a completable future to

completable futures complete

}

a list of joined results when all L

CompletableFuture<List<T>> dList =
dFuture.thenApply(v -> fList
.stream()

-map(CompletableFuture::join)

.collect(toList()));

return dList;
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Implmenting StreamuUltils.joinAll() in ImageStreamGang

« The StreamUtils.joinAll() static <T> CompletableFuture<List<T>>
method is a wrapper that JOinAll(;ist<§o?pIetableFuture<T>>
List
encapsulates allof() CompletableFuture<Void>
dFuture = CompletableFuture.allOf
(fList.toArray(new
CompletableFuture[fList.size()])):

CompletableFuture<List<T>> dList =
dFuture.thenApply(v -> fList
Return a completable future -stream() o
map(CompletableFuture::join)

to the list of joined results - °
HH““HMHH:COIIect(toLlst()));
return dList;
+
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Implmenting StreamuUltils.joinAll() in ImageStreamGang

* joinAll() provides a very static <T> CompletableFuture<List<T>>
powerful wrapper for JoinAll(List<CompletableFuture<T>>

some complex code!!!

fList) {
CompletableFuture<Void>
dFuture = CompletableFuture.allOf
(fList.toArray(new
CompletableFuture[fList.size(]));

CompletableFuture<List<T>> dList =
dFuture.thenApply(v -> fList
.stream()
-map(CompletableFuture::join)
.collect(toList()));
return dList;

}

See www.nurkiewicz.com/2013/05/java-8-completablefuture-in-action.html



http://www.nurkiewicz.com/2013/05/java-8-completablefuture-in-action.html

Implmenting StreamuUltils.joinAll() in ImageStreamGang

* joinAll() provides a very static <T> CompletableFuture<List<T>>
powerful wrapper for JoinAll(List<CompletableFuture<T>>

some complex code!!!

fList) {
CompletableFuture<Void>
dFuture = CompletableFuture.allOf
(fList.toArray(new
CompletableFuture[fList.size(]));

CompletableFuture<List<T>> dList =
dFuture.thenApply(v -> fList
.stream()
-map(CompletableFuture::join)
.collect(toList()));
return dList;

}

Also see www.nurkiewicz.com/2013/05/java-8-definitive-guide-to.html



http://www.nurkiewicz.com/2013/05/java-8-definitive-guide-to.html
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