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Learning Objectives in this Part of the Lesson

 Evaluate the pros of using the Java completable futures framework




Learning Objectives in this Part of the Lesson

 Evaluate the pros of using the Java completable futures framework

« We evaluate the Java completable futures framework compared with the
Java parallel streams framework
Completable Futures

Parallel Strearms L.-..i . E
HELEEN - [ ¥

map(this::checkUriCachedAsync)

~~

map(this:.downloadlmageAsync)

~~

flatMap(this::.applyFiltersAsync)

~~

collect(toFuture())

~~

thenAccepitithis::logResults)

See github.com/douglascraigschmidt/LivelLessons/tree/master/ImageStreamGang
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Pros of the Java Completable
Futures Framework




Pros of the Java Completable Futures Framework

« Greatly simplifies programming of asynchronous operations
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Pros of the Java Completable Futures Framework

« Greatly simplifies programming of asynchronous operations

. Suppo_rts dependent actiops 8 A roager = Task1
that trigger upon completion " eupplyAsync
of async operations (getStartPage ())
 Async operations can be Task 3
. . . Task 2 as
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in a relatively intuitive way  /imgNum1\ = /page\ 8} /imgNum2\ = /page\ &}
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Pros of the Java Completable Futures Framework

« Greatly simplifies programming of asynchronous operations

. Supports dependent actions BigFraction unre<-iuced = BigFraction
that trigger upon completion -valueOf (new Biglnteger

: ("846122553600669882") ,
of async operations new BigInteger

("188027234133482196") ,
false); // Don’t reduce!

Supplier<BigFraction> reduce = () ->

 Enables async programs to BigFraction. reduce (unreduced) ;

appear like sync programs CompletableFuture

.supplyAsync (reduce)
.thenApply (BigFraction

: :toMixedString)
.thenAccept (System.out: :println) ;
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Pros of the Java Completable Futures Framework
 Also optimizes program performance & scalability
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Pros of the Java Completable Futures Framework
 Also optimizes program performance & scalability
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Pros of the Java Completable Futures Framework

 Also optimizes program performance & scalability

* Async operations run in 8 A Task 1
llel in a thread pool F /pager =
parallel in a thread poo supplyAsync ol of worker tht
« Either a (common) fork-join (getStartPage())

pool or various types of pre- _ Task 3
or user-defined thread pools £7 A Tas,{zr/ X] 28

s T — I — /imgNuml\ = /page\ 8 /imgNum2\ = /page\ &}
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Pros of the Java Completable Futures Framework

« No explicit synchronization or threading is required for completable futures

Completable Futures
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map(this::checkUriCachedAsync)
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map(this::downloadlmageAsync)
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flatMap(this::applyFiltersAsync)

~7

collect(toFuture())

~~

thenAccept(this::logResults)
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Pros of the Java Completable Futures Framework

« No explicit synchronization or threading is required for completable futures

 Java libraries handle locking needed

to protect shared mutable state

Java Language

java  javac javadoc apt jar javap JPDA JConsole
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Completable Futures

EEOEEE--O
~>

map(this::checkUriCachedAsync)

~~

map(this::downloadlmageAsync)

~~

flatMap(this::applyFiltersAsync)

~~

collect(tofFuture())

~~

thenAccept(this::logResults)

See docs.oracle.com/javase/tutorial/essential/concurrency/collections.html



https://docs.oracle.com/javase/tutorial/essential/concurrency/collections.html

Pros of the Java Completable Futures Framework

« Completable futures are often more efficient than parallel streams

Parallel Streams

A

filter(not(this::urlCached))

v I

4

mapMulti(this::applyFilters)

vl

1
|
|
|
|
|
1
|
|
:
map(this::downloadlmage) i
|
|
|
|
|
|
|
|
|
|
1
|

toList()

Completable Futures
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collect(tofFuture())

~~

thenAccept(this::logResults)
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Pros of the Java Completable Futures Framework

« Completable futures are often more efficient than parallel streams

 Especially for I/O-bound tasks

COMPLETABLE_FUTURES_1 executed in 312 msecs
COMPLETABLE_FUTURES_2 executed in 335 msecs
PARALLEL STREAM executed in 428 msecs

ed 95

COMPLETABLE_FUTURES_2 executed in 82 msecs
COMPLETABLE_FUTURES _1 executed in 83 msecs
PARALLEL STREAM executed in 102 msecs

O REA

Completable Futures

EEOEEE--O
~>

map(this::checkUriCachedAsync)

~~

map(this::downloadlmageAsync)

~~

flatMap(this::applyFiltersAsync)

~~

collect(tofFuture())

~~

thenAccept(this::logResults)
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Pros of the Java Completable Futures Framework

« Completable futures are often more efficient than parallel streams

Completable Futures

+ Naturally, your mileage may vary.. EELOEEE--O

~>

EPA Fuel Economy Estimates map(this::checkUriCachedAsync)

These estimates reflect new EPA methods beginning with 2008 models. ! !
CITY MPG HIGHWAY MPG

1 8 | Estimated map(this::downloadlmageAsync)

u
$2,039
xpected range
based on 15,000 miles =2
for mos s
to 29 MPG

cormbined Fuet Econom flatMap(this::applyFiltersAsync)

at $2.80 per gallon

15 to 21 MPG

This Vehicle _Yom soma ! !
ileage will var
epending on how you
rive and maintain
1 your vehicle.
All SUVs

collect(tofFuture())

~~

thenAccept(this::logResults)

There’s no substitute for benchmarking, e.g., java-performance.info/jmh!



http://java-performance.info/jmh

Pros of the Java Completable Futures Framework

« Combining sequential streams & completable futures is often a win

Completable Futures
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~~
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17




Pros of the Java Completable Futures Framework

« Combining sequential streams & completable futures is often a win

« Streams guide the overall flow of
control...

Completable Futures
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~7

map(this::downloadlmageAsync)

~7

flatMap(this::applyFiltersAsync)

~7

collect(toFuture())

~~

thenAccept(this::logResults)
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Pros of the Java Completable Futures Framework

« Combining sequential streams & completable futures is often a win

& completable futures
perform asynchronous operations
efficiently in parallel

S
4 pool of worker thread

Completable Futures
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Pros of the Java Completable Futures Framework

« Combining sequential streams & completable futures is often a win
S~ h', - e - -

« However, combining parallel streams
& completable futures is overkill..

/

OVERKILL

Why have one, when you can have 2007
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End of Evaluating the Pros
of the Java Completable
Futures Framework
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