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YTO 3TO 3a YyBaK Ha cueHe?

https://github.com/amaembo/streamex
StreamEx 0.6.0

Enhancing Java 8 Streams.

This library defines four classes: Streamex , IntStreamEx , LongStreamtEx , DoubleStreamex which are fully compatible with
Java 8 stream classes and provide many additional useful methods. Also entrystream class is provided which represents
the stream of map entries and provides additional functionality for this case. Finally there are some new useful collectors
defined in MoreCollectors class as well as primitive collectors concept.

Full API documentation is available here.

Take a look at the Cheatsheet for brief introduction to the StreamEx!

Before updating StreamEx check the migration notes and full list of changes.
StreamEx library main points are following:

* Shorter and convenient ways to do the common tasks.

« Better interoperability with older code.

* 100% compatibility with original JDK streams.

» Friendliness for parallel processing: any new feature takes the advantage on parallel streams as much as possible.

« Performance and minimal overhead. If StreamEx allows to solve the task using less code compared to standard Stream,
it should not be significantly slower than the standard way (and sometimes it's even faster).



YTO 3TO 3a YyBaK Ha cueHe?

tvaleev Tagir F. Valeev

Projects
jdk9 JDK 9 Project - Author

JDK-8072727 Add variation of Stream.iterate() that's finite

JDK-8136686 Collectors.counting can use Collectors.summinglLong to reduce boxing
JDK-8141630 Specification of Collections.synchronized* need to state traversal constraints
JDK-8145007 Pattern splitAsStream is not late binding as required by the specification
JDK-8146218 Add LocalDate.datesUntil method producing Stream<LocalDate>

JDK-8147505 BaseStream.onClose() should not allow registering new handlers after stream is

consumed

JDK-8148115 Stream.findFirst for unordered source optimization

JDK-8148250 Stream.limit() parallel tasks with ordered non-SUBSIZED source should short-circuit
JDK-8148838 Stream.flatMap(...).spliterator() cannot properly split after tryAdvance()
JDK-8148748 ArraylList.subList().spliterator() is not late-binding

JDK-8151123 Collectors.summingDouble/averagingDouble unnecessarily call mapper twice




YTO 3TO 3a YyBaK Ha cueHe?

Top java-stream Answerers

\
=" stackoverflow

Help Center > Badges > Tags

V' & java-stream Earn at least 1000 total score for at least 200 non-community wiki
answers in the java-stream tag. These users can single-handedly

mark java-siream questions as duplicates and reopen them as

needed.
Awarded 2 times
Awarded feb 4 at Awarded jan 26 at
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F%, 7@ Tagir Valeev Holger
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LongStream.range(1l, 100)
.count();



LongStream.range(1l, 100)
.count();
>> 99



LongStream.range(0, 1 000 000 000 000 000 000L)
.count();



LongStream.range(0, 1 000 000 000 000 000 000L)
.count(); _

S




Java 9:
JDK-8067969 Optimize Stream.count for SIZED Streams

LongStream.range(0, 1 000 000 000 000 000 000L)

.count();
>> 1000000000000000000



XapaKTepPUCTUKK

SIZED
SUBSIZED
SORTED
ORDERED

DISTINCT
NONNULL
IMMUTABLE
CONCURRENT
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toArray()

IntStream.range(0, 100 000 000)
.toArray();

IntStream.range(0, 100 000 000)
.filter(x -> true)
.toArray();



Exception in thread
java.

at
at
at
at
at
at
at

java

java.
java.
java.
java.

util.
.util.
util.
util.
util.

util.

stream.
.SpinedBuffer$0fInt.newArray
stream.
stream.

stream

stream.
stream.

"main" java.lang.OutOfMemoryError: Java heap space

SpinedBuffer$0fInt.newArray

SpinedBuffer$0fPrimitive.asPrimitiveArray
Nodes$IntSpinedNodeBuilder.asPrimitiveArray
Nodes$IntSpinedNodeBuilder.asPrimitiveArray
IntPipeline.toArray

ru.javapoint.streamsamples.ToArray.main




toArray()

IntStream.range(0, 100 000 000)
.toArray();

IntStream.range(0, 100 000 000)
.filter(x -> true)
.toArray();

(o)

I..I

e

-Xmx560M

-Xmx1336M

795ms
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.collect(tolList())?

JDK-8072840 Add a method to Collectorthat returnsasized supplying
mutable result container

D

IntStream.range(0, 10 _000 000) -Xmx320M
.boxed().collect(toList());

IntStream.range(0, 10 _000 000) -Xmx320M 2.6310.5s
.boxed().filter(x -> true)
.collect(toList());
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IntStream.

sorted()

full-barrier operation

range (0, 100 000 _000)

.toArray();

IntStream.

range (0, 100 000 000)

.filter(x -> true)
.toArray();

IntStream.

range (0, 100 000 000)

.sorted().sum();

IntStream.

range(0, 100 000 000)

.filter(x -> true)
.sorted().sum();

(o)

S

-Xmx566M

-Xmx1336M

15



IntStream.

sorted()

full-barrier operation

range (0, 100 000 _000)

.toArray();

IntStream.

range (0, 100 000 000)

.filter(x -> true)
.toArray();

IntStream.

range (0, 100 000 000)

.sorted().sum();

IntStream.

range(0, 100 000 000)

.filter(x -> true)
.sorted().sum();

(o)

S

-Xmx566M

-Xmx1336M

-Xmx1M

-Xmx1M
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IntStream.

sorted()

full-barrier operation

range(©, 100 000 000)

.toArray();

IntStream.

range (0, 100 000 000)

.filter(x -> true)
.toArray();

IntStream.

range (0, 100 000 000)

.map(x -> x).sorted().sum();

IntStream.

range(0, 100 000 000)

.filter(x -> true)
.map(x -> x).sorted().sum();

-Xmx566M

-Xmx1336M

-Xmx586M

-Xmx1336M
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skip()

IntStream.range(0, 100 000 000)
.toArray();

IntStream.range(0, 100 000 000)
.skip(1)
.toArray();



Exception in thread "main" java.lang.OutOfMemoryError: Java heap space

at
at
at
at
at
at
at

java.
java.
java.
java.
java.
java.

util.
util.
util.
util.
util.
util.
ru.javapoint.streamsamples.ToArraySkip.main

stream.
stream.
stream.
stream.
stream.
stream.

SpinedBuffer$0fInt.newArray
SpinedBuffer$0fInt.newArray
SpinedBuffer$0fPrimitive.asPrimitiveArray
Nodes$IntSpinedNodeBuilder.asPrimitiveArray
Nodes$IntSpinedNodeBuilder.asPrimitiveArray
IntPipeline.toArray




skip() un limit()

IntStream.range(0, 100 000 000)
.toArray();

IntStream.range(0, 100 000 000)
.skip(1)
.toArray();

IntStream.range(0, 100 000 000)
.1imit (99 999 999)
.toArray();

v
X

X
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skip() un limit()

new Random().ints()
.1imit(100 000 000)
.toArray();

new Random().ints(100 000 000)
.toArray();

X
v
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list.

skip() un limit()

stream()

.1imit(2000)
.Skip(1000)
.forEach(System.out: :println);

list.

subList (1000, 2000)

.stream()
.forEach(System.out: :println);

X
v
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parallel().skip() 5\

IntStream.range(@, 100 000 000)  104.5+4.4 ms
.skip(99 000 000)
.sum();

IntStream.range(0, 100 000 000) ?
.parallel()
.skip(99 000 000)
.sum();
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parallel().skip()

API Note:

While skip() is generally a cheap operation on sequential
stream pipelines, it can be quite expensive on ordered
parallel pipelines, especially for large values of n,

since skip(n) is constrained to skip not just any n elements, but
the first n elements in the encounterorder.



parallel().skip()

IntStream.range(0, 100 000 000) 104.5+4.4 ms
.skip(99 000 000)
.sum();

IntStream.range(0, 100 000 000) 1.410.2 ms
.parallel()
.skip(99 000 000)
.sum();




parallel(): trySplit()
(SIZED+SUBSIZED)

0..99 999 999
0..49 999 999 50_000_000..99 999 999
25_000_000.. 50_000_000.. 75_000_000..
0..24_999_999 49 999 999 74 999 999 99 999 999

! ! ! ! ! ! ! !



parallel().skip()
(SIZED+SUBSIZED)

0..99 999 999
0..49 999 999 50_000_000..99 999 999
50_000_000..74_999 999 75_000_000..99 999 999

X [ 1



XapaKTepPUCTUKK

SIZED
SUBSIZED
SORTED
ORDERED

DISTINCT
NONNULL
IMMUTABLE
CONCURRENT
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distinct() n ordering

List<Integer> input = new Random(1)
.ints(10 000 000, O, 19)
.boxed().collect(Collectors.tolList());

input.stream()
.distinct()
.collect(Collectors.tolList());

R

€§§\¥~ 85.4 * 0.7 ms



distinct() n ordering

input.stream()
.parallel()
.distinct()
.collect(Collectors.tolList());

30.5 £+ 1.7 ms (2.8x)
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parallel().distinct()

API Note:

Preserving stability for distinct() in parallel pipelinesis
relatively expensive (requires that the operation act as a full
barrier, with substantial buffering overhead), and stability is
often not needed. Using an unordered stream source (such as
generate(Supplier)) or removing the ordering constraint with
BaseStream.unordered() may result in significantly more
efficient execution for distinct() in parallel pipelines, if the
semantics of your situation permit.



distinct() n ordering

input.stream()
.parallel()
.unordered()
.distinct()
.collect(Collectors.toList());



distinct() n ordering

Sequential 85.4 + 0.7 ms
Parallel 30.5 £+ 1.7 ms (2.8x)
Parallel unordered 249.0 £ 1.5 ms (0.34x)




distinct() ordered parallel

LinkedHashSet LinkedHashSet LinkedHashSet LinkedHashSet
LinkedHashSet LinkedHashSet

~ ~

LinkedHashSet
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distinct() unordered parallel

ConcurrentHashMap.newKeySet()



XapaKTepPUCTUKN

SIZED
SUBSIZED
SORTED
ORDERED

DISTINCT
NONNULL
IMMUTABLE
CONCURRENT
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Stream.concat()

IntStream.range(0, 50 000 000);
IntStream.range (50 _000 000, 100 000 000);

IntStream sl
IntStream s2

gt
v

IntStream.concat(sl, s2).toArray(); -Xmx580M




NMpomeXXyTouHble onepauum TepmuHanbHble onepaunm
(kpacusbie) (ymHbie)

map(), filter(), flatMap(), ... forEach(), reduce(), count(), ...

Stream.concat()

A mHe uyTO, pa3opBatbca?
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concat() u parallel()

Integer[] alntegers = { 101, 102, ..., 200 };
Integer[] bIntegers = { 201, 202, ..., 300 };

Stream<Integer> a = Arrays.stream(alntegers);

Stream<Integer> b = Arrays.stream(bIntegers);

List<String> list = Stream.concat(a, b)
.map(num -> String.valueOf(num).replaceAll(" ((((.*)*)*)*)*I" 5 ""))
.collect(Collectors.tolList());

868.9 + 10.6 ms

40



concat() u parallel()

Integer[] alntegers = { 101, 102, ..., 200 };
Integer[] bIntegers = { 201, 202, ..., 300 };

Stream<Integer> a = Arrays.stream(alntegers);

Stream<Integer> b = Arrays.stream(bIntegers);

List<String> list = Stream.concat(a, b)
.parallel()
.map(num -> String.valueOf(num).replaceAll(" ((((.*)*)*)*)*I" ""))
.collect(Collectors.tolList());

227.9 + 3.5 ms (3.8x)

41



concat() u parallel()

Stream<Integer> a = Arrays.stream(alntegers);
Stream<Integer> b = Arrays.stream(bIntegers);
List<String> list = Stream.concat(a, b)

.parallel()

.map(num -> String.valueOf(num).replaceAll(...))

.collect(Collectors.tolList());

227.9

+

3.5 ms
(3.8x%)

Stream<Integer> a = Arrays.stream(alnts).boxed();
Stream<Integer> b = Arrays.stream(bInts).boxed();
List<String> list = Stream.concat(a, b)

.parallel()

.map(num -> String.valueOf(num).replaceAll(...))

.collect(Collectors.toList());
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concat() u parallel()

Stream<Integer> a = Arrays.stream(aIntegers);
Stream<Integer> b = Arrays.stream(bIntegers);
List<String> list = Stream.concat(a, b)

.parallel() 227.9
.map(num -> String.valueOf(num).replaceAll(...)) + 3.5 ms
.collect(Collectors.tolList()); (3.8x%)

Stream<Integer> a = Arrays.stream(alnts).boxed();

Stream<Integer> b = Arrays.stream(bInts).boxed();

List<String> list = Stream.concat(a, b)
.parallel() 437.8
.map(num -> String.valueOf(num).replaceAll(...)) + 5.2 ms
.collect(Collectors.toList()); (1.98x%)



concat()

1. MycTtb A = aStream.spliterator(), B = bStream.spliterator()
2. Co3patb HOBbIU spliterator 3 atux ayx:
* tryAdvance: Bbi3biBaTb A.tryAdvance(),

a ec/in Tam KoH4mnocsb, 1o B.tryAdvance().

 forEachRemaining:Bbi3Batb A.forEachRemaining(),
3atem B.forEachRemaining().

e trySplit: pasgenntb Ha3ag Ha A u B.
3. Co3aaTb HOBbIM Stream Mo HOBOMY CMTEPATOPY.
4. Nosecutb Ha onClose BbI3oB aStream.close() u
bStream.close()

44



Stream.spliterator()

1. HeT npomeXyTOo4YHbIX onepaunmn? BepHEm UCXOAHbIN CNINTEPATOP.
2. Ectb npomexyTouHble onepaummn? Co3gagmm HoBbi WrappingSpliterator:

forEachRemaining(): = Stream.forEach()

tryAdvance(): Bbi3BaTb tryAdvance y UCTOUHMKa U cobpaTtb B bydep,
4YTO HAKOMWAOCb, @ NOTOM NATK No bydepy

trySplit(): echn ncxoaHbin ctpum napannensvHbi, Bbi3BaTh trySplit() y
MCTOYHUKA N 0bepHYTb pe3ynbTaTt B Takou ke WrappingSpliterator



concat() u parallel()

Stream<Integer> a = Arrays.stream(aIntegers);
Stream<Integer> b = Arrays.stream(bIntegers);
List<String> list = Stream.concat(a, b)

.parallel() 227.9
.map(num -> String.valueOf(num).replaceAll(...)) + 3.5 ms
.collect(Collectors.tolList()); (3.8x%)

Stream<Integer> a = Arrays.stream(alnts).boxed();

Stream<Integer> b = Arrays.stream(bInts).boxed();

List<String> list = Stream.concat(a, b)
.parallel() 437.8
.map(num -> String.valueOf(num).replaceAll(...)) + 5.2 ms
.collect(Collectors.toList()); (1.98x%)



concat() u parallel()

Stream<Integer> a = Arrays.stream(alnts).boxed().parallel();
Stream<Integer> b = Arrays.stream(bInts).boxed().parallel();
List<String> list = Stream.concat(a, b)
.map(num -> String.valueOf(num).replaceAll(...))
.collect(Collectors.toList());

222.1 + 2.3 ms (3.9%)
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concat() un ordering

List<Integer> a = Arrays.aslList(1,2,3,4,5,6,7,8,9,10);
List<Integer> b = Arrays.aslList();
Stream.concat(a.parallelStream(), b.parallelStream())
filter(x -> x % 2 == 0)
1imit(3)
.forEachOrdered(System.out: :println);
>> 2
>> 4
>> 6



concat() un ordering

List<Integer> a = Arrays.aslList(1,2,3,4,5,6,7,8,9,10);
List<Integer> b = Collections.emptylList();
Stream.concat(a.parallelStream(), b.parallelStream())
filter(x -> x % 2 == 0)
1imit(3)
.forEachOrdered(System.out: :println);
>> 2
>> 6
>> 10
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Stream<Integer>
Stream<Integer>
Stream<Integer>
Stream<Integer>
Stream<Integer>

flatMap()

<>
<>

<>

Q N O W
I

<>

res = Stream.concat(

Stream.concat(Stream.concat(a, b), c), d);

Stream<Integer>

res = Stream.of(a, b, c, d)

.flatMap(Function.identity());



concat() nau flatMap()?

Stream<Integer> a = Arrays.stream(alnts).boxed().parallel();
Stream<Integer> b = Arrays.stream(bInts).boxed().parallel();
List<String> list = Stream.of(a, b)
.flatMap(Function.identity())
.parallel()

.map(num -> String.valueOf(num).replaceAll(...))
.collect(Collectors.toList()); // 444.8 + 7.3 ms (1.95x)
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concat() nau flatMap()?

IntStream sl = IntStream.range(0, 50 000 000);
IntStream s2 = IntStream.range(50 000 000, 100 000 000);

IntStream.concat(sl, s2).toArray(); // -Xmx586M

Stream.of(s1l, s2).flatMapToInt(Function.identity())
.toArray(); // -Xmx1330M



flatMap() n short-circuiting

IntStream sl = IntStream.range(0, 50 000 000);
IntStream s2 = IntStream.range(50 000 000, 100 000 000);

IntStream.concat(sl, s2)
filter(x -> x > 2).findFirst(); // 0.13 us

Stream.of(s1l, s2).flatMapToInt(Function.identity())
filter(x -> x > 2).findFirst(); // 301051 us



flatMap() n tryAdvance()

Stream<Integer> s =

IntStream.range(0, 1 000 000 000).boxed();
s.spliterator().tryAdvance(System.out: :println);
>> 0



flatMap() n tryAdvance()

Stream<Integer> s = IntStream.of(1 000 000 000)
.flatMap(x -> IntStream.range(@, x)).boxed();
s.spliterator().tryAdvance(System.out::println);



java
at
at
at
at
at
at
at
at
at
at
at

at

at

.lang.0OutOfMemoryError: Java heap space

java.util.stream.SpinedBuffer.ensureCapacit {3V
java.util.stream.SpinedBuffer.increaseCapaciad
java.util.stream.SpinedBuffer.accept "
java.util.stream.IntPipeline$4$1.accept L7
java.util.stream.IntPipeline$7$1.1lambda$accepi b
java.util.stream.IntPipeline$7$1$$Lambda$7/ LS BEErs T
java.util.stream.Streams$RangeIntSpliterator. forEachRemalnlng
java.util.stream.IntPipeline$Head.forEach
java.util.stream.IntPipeline$7%$1.accept
java.util.stream.Streams$IntStreamBuilderImpl.tryAdvance
java.util.Spliterator$0fInt.tryAdvance

java.util.stream.StreamSpliterators$WrappingSpliterator.tryAdvance
ru.javapoint.streamsamples.FlatMapTryAdvance.main
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flatMap() n tryAdvance()

Stream<Integer> s = IntStream.of(1 000 000 000)
.flatMap(x -> IntStream.range(@, x)).boxed();
s.spliterator().tryAdvance(System.out::println);



flatMap() n concat()

IntStream s = IntStream.of(1 000 000 000)
.flatMap(x -> IntStream.range(0, x));

s.sum(); J

s.findFirst(); J // non short-circuit
IntStream.concat(s, IntStream.of(1)).sum(); /

IntStream.concat(s, IntStream.of(1)).findFirst();



Exception in thread

at
at
at
at
at
at

at

at
at
at
at
at
at
at
at

main" java.lang.OutOfMemoryError: Java heap space
java.util.stream.SpinedBuffer$0fInt.newArray
java.util.stream.SpinedBuffer$0fInt.newArray
java.util.stream.SpinedBuffer$0fPrimitive.ensureCapacity
java.util.stream.SpinedBuffer$0fPrimitive.increaseCapacity
java.util.stream.SpinedBuffer$0fPrimitive.preAccept
java.util.stream.SpinedBuffer$0fInt.accept

java.util.stream.Streams$ConcatSpliterator$0fInt.tryAdvance
java.util.stream.IntPipeline.forkEachWithCancel
java.util.stream.AbstractPipeline.copyIntoWithCa
java.util.stream.AbstractPipeline.copylInto
java.util.stream.AbstractPipeline.wrapAndCopyInt
java.util.stream.FindOps$FindOp.evaluateSequent
java.util.stream.AbstractPipeline.evaluate
java.util.stream.IntPipeline.findFirst
ru.javapoint.streamsamples.ConcatFlat.main




flatMap() vs concat()

concat()

flatMap()

CoxpaHaet SIZED
Short-circuiting
Memory-friendly tryAdvance()
[TONHOLUEHHbIM Napannennsm
Bceraa coxpaHaeT nopagokK

MHOrokpaTHada KOHKaTeHaumAa

XX +SNNS

NSXX XX
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Bcé ke concat()?
Object[ ][] data = new Object[20000][4000];

Object[] flat = Arrays.stream(data)
.flatMap(Arrays: :stream).toArray();
>> java.lang.OutOfMemoryError
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Bcé ke concat()?
Object[ ][] data = new Object[20000][4000];

Object[] flat = Arrays.stream(data)
.flatMap(Arrays: :stream).toArray();
>> java.lang.OutOfMemoryError

Stream<Object> s = Arrays.stream(data)
.map(Arrays::stream).reduce(Stream: :concat)
.orElse(Stream.empty());

Object[] flat = s.toArray();
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Exception in thread "main" java.lang.StackOverflowError
at java.util.stream.Streams$ConcatSpliterator.forEachRemaining
at java.util.stream.Streams$ConcatSpliterator.forEachRemaining
at java.util.stream.Streams$ConcatSpliterator.forEachRemaining
at java.util.stream.Streams$ConcatSpliterator.forEachRemaining
at java.util.stream.Streams$ConcatSpliterator.forEachRemaining
at java.util.stream.Streams$ConcatSpliterator.forEachRemaining
at java.util.stream.Streams$ConcatSpliterator.forEachRemaining
at java.util.stream.Streams$ConcatSpliterator.forEachRemaining
at java.util.stream.Streams$ConcatSpliterator.forEachRemaining
at java.util.stream.Streams$ConcatSpliterator.
at java.util.stream.Streams$ConcatSpliterator.
at java.util.stream.Streams$ConcatSpliterator.
at java.util.stream.Streams$ConcatSpliterator.
at java.util.stream.Streams$ConcatSpliterator.
at java.util.stream.Streams$ConcatSpliterator.




reduce(Stream::concat)

<
O

S

N«

\
3

\ 4
9

\ 4 A 4

101112 13/ 14 15 16

A 4

A 4

A 4

\ 4

A 4
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Pacnapannenmm!
Object[ ][] data = new Object[20000][4000];

Stream<Object> s = Arrays.stream(data)
.parallel()
.map(Arrays: :stream)
.reduce(Stream: :concat)
.orElse(Stream.empty());

Object[] flat = s.toArray(); "f

65



parallel().reduce(Stream::concat)

.reduce(Predicate: :or)
.reduce(Predicate: :and)
.reduce(Function: :andThen)
https://habrahabr.ru/post/255813/

l \ 4 ! A 4 A 4 A 4 l A 4 A 4 A 4 ! A 4 \ 4 4
7 8

5 6 9 110} 11 12| 13 14 15 16
66
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Stream wu lterator



~teratorl)

BepHute uukn for()!
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for vs forEach()

for

forEach()

Noasunca

HopmanbHas oThaaka
KopoTKune ctekTpencol
Checked exceptions
N3meHaemble nepemeHHble
JlocpoyHbin Bbixoa no break

Mapannennsm (BCE paBHO HE HYXEH)

Java 1.5

XNSKNSS

Java 1.8

XX XXX




iterator()

& Joshua Bloch X m

joshbloch

It seems HORRIBLY BROKEN that
BaseStream doesn't extend lterable, given that
it has an iterator() method. What am | missing?

& Nokazatb nepesop

:E‘ITEHTC:E :3ﬁTj|.\ETPJ— HPABUTCS @ D ﬂ & m .
18:21 - 2 mapta 2016 .

X 4
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iterator|()

Stream<String> s = Stream.of("a", "b", "c");
for(String str : (Iterable<String>)s::iterator) {

System.out.println(str);

& Joshua Bloch Lx m

joshbloch

@stuartmarks Wow, that's repulsive! They're
making me say "mother may |" to use a
for-each loop, in a totally non-intuitive way.

7 B .



iterator|()

Stream<String> s = Stream.of("a", "b", "c");

for(String str : (Iterable<Str1ng>)s::iterator) {
System.out.println(str);

}

// Joshua Bloch approves
for(String str : Streamkx.of("a", "b", "c")) {
System.out.println(str);

}
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iterator|()

IntStream s = IntStream.of(1 000 000 000)
.flatMap(x -> IntStream.range(0, x));
for(int i : (Iterable<Integer>)s::iterator) {
System.out.println(i);

¥



Exception in thread "main" java.lang.OutOfMemoryError: Java heap space

at
at
at
at
at
at
at
at
at
at

at
at

J

S G G G G

| S P G Py G PRy GHEN Py GBI Py W

.u.

CcC Cc Cc Cc Cc C

Cc Cc Cc C

n nun.n n . n n n

.S
.S
.S.
.Spliterators$2Adapter.hasNext

u.javapoint.streamsamples.IterableWorkaround.main

.SpinedBuffer$0fInt.newArray
.SpinedBuffer$0fInt.newArray
.SpinedBuffer$0fPrimitive.ensureCapacity
.SpinedBuffer$0fPrimitive.increaseCapacity
.SpinedBuffer$0fPrimitive.preAccept
.SpinedBuffer$0fInt.accept
.IntPipeline$7%$1.lambda$accept$198

.StreamSpliterators$AbstractWrappingSpliterator.fillBuffer
.StreamSpliterators$AbstractWrappingSpliterator.doAdvance

StreamSpliterators$IntiWrappingSpliterator.tryAdvance
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Stream u3 ntepaTtopa

StreamSupport.stream(
Spliterators.spliteratorUnknownSize(
iterator, Spliterator.ORDERED), false);



Stream u3 ntepaTtopa

StreamSupport.stream(
Spliterators.spliteratorUnknownSize(
iterator, Spliterator.ORDERED), false);

StreamSupport.stream(
((Iterable<String>)() -> iterator).spliterator(),
false);



Stream 13 UTepaTtopa

Files.find();
Files.lines();
Files.list();
Files.walk();
BufferedReader.lines();
Pattern.splitAsStream();



RaK pacnapannenntb
nocnenoBaTenbHoOe ?



RaK pacnapannenntb
nocnenoBaTenbHoOe ?

Thread-1




RaK pacnapannenntb
nocnenoBaTenbHoOe ?

Thread-1

Thread-2




Files.list()

List<Record> list = Files.list(root)
.map(path -> parse(path))
.collect(Collectors.tolList());

204 ms
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Files.list().parallel()

List<Record> list = Files.list(root)
.parallel()
.map(path -> parse(path))
.collect(Collectors.tolList());

202 ms
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Files.list().parallel()

List<Record> list = Files.list(root)
.parallel()
.sorted(comparinglLong(p -> p.toFile().length()))
.map(path -> parse(path))
.collect(Collectors.toList()); 57.5 ms (3.5x)
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StreamTools

https://github.com/amaembo/streamtools

SplitTree tree = SplitTree.inspect(IntStream.range(9, 200));
try(OutputStream os = Files.newOutputStream(
Paths.get("range.xgml"))) {
new XGMLFormatter().nodeWidth(60).nodeHeight(20)
.nodeFormat("%f..%1l", "(empty)")
.writeTo(tree, 0s);
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IntStream.range(0, 200)

v Y
o 99 100..199 |
] \ Y
0.49 50.99 | 100 149 150..199
¥ ¥
0..24 25.49 50.74 | 75.99 | (100.124 | (125.149 | (150.174 175.199

Y Y A Y Y Y Y
(011 ) 12.24 | ( 25.36 | [ 37.49 | [ 50.61 | 62.74 | ( 75.86 | ( 87.99 ] [100.111] (112.124 ) (125.136 | (137.149 ] (150.161 ] [ 162.174 ] (175.186 | (187.199 |

i
<
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Stream u3 ntepartopa (200)




Stream u3 ntepatopa (2000)

[ 0.1999
0.1023 | (1024..1999 |

\

(1024.1999) [ (empty) |




Stream u3 ntepatopa (10000)

1024..9999
Size: 8976

0..1023
Size: 1024

1024..3071
Size: 2048

3072..9999
Size: 6928

3072..6143
Size: 3072

6144..9999
Size: 3856

6144..9999
Size: 3856
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4,5

3,5

2,5

1,5

0,5

5000

10000

Speed-up

o= Speed-up

15000

20000

25000
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Stream 13 UTepaTtopa

StreamSupport.stream(
Spliterators.spliterator(
iterator, size, Spliterator.ORDERED), false);



SIZED-Stream 3 utepartopa (10000)

1024..9999
Size: 8976

Y Y

512.1023 0..511 1024..3071
Size: 512 Size: 512 Size: 2048

A

2048..3071
Size: 1024

¥ ¥
1024.1535 | [1536.2047 | [2560.3071 | [2048.2550 | [3072.4607 | [4608.6143 6144.9999
Size: 512 | | Size: 512 | | Size: 512 | | Size: 512 | | Size: 1536 | | Size: 1536 Size: 3856 | | (€™PY)
L I
v ¥ A4 A4 L4 ¥
3840..4607 | (3072..3830| (5376.6143 | [4608.5375 | [6144..8071 8072.9999
Size: 768 Size: 768 Size: 768 Size: 768 Size: 1928 Size: 1928
¥ A4

7108..8071 8072..9035
Size: 964 Size: 964
Y

7590..8071
Size: 482

Y

9036..9517
Size: 482

6626..7107
Size: 482

7108..7589
Size: 482

8072..8553
Size: 482

8554..9035
Size: 482

9518..9999

Size: 482

6144..6625
Size: 482




Files.list()

List<Record> list = Files.list(root)
.collect(Collectors.tolList())
.parallelStream()

.map(path -> parse(path))
.collect(Collectors.tolList());
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Cnacmbo 3a BHUMaHume

https://twitter.com/tagir valeev

https://github.com/amaembo

https://habrahabr.ru/users/lany
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