[Tpon3BOANTENBHOCTD:
HI0aHCbI MPOTUB OYEBUAHOCTEN
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[Tapy crnos o cebe

« pabotato B «J1eBn9»
° nuwy Ha Java

° Ka4dato npon3sBognTeribHOCTb

https://github.com/stsypanov

https://habr.com/ru/users/tsypanov/posts
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UT0, 4eM 1 Ha YEeEM U3Mepsnu

Kon

JMH

YXeneso

Java

Pexnm

https://github.com/stsypanov/ovn

1.28

Intel Core i7-7700

14,11 n 8

cpenHee BpPEMS BbINOMHEHNA + pacxod NamsTu
(MeHbLUe = nyyule)
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O yém goknan?

MHe 4yacTo nonagatotcs nobonbITHbIE NPUMepbl 04e8 UOHO NOMNE3HbIX U
yry4LUaoLLnX NPON3BOANTENBHOCTb M3BMEHEHUI, KOTOPbIE Ha NOBEPKY
OKas3bIBalOTCSA HE TONbKO BecnonesHbiMn, a MHorAa 1 BPeOHbIMM.

[loknaa o HaHcax, CKpbITbIX 32 04e8UOHO NPOU3BOAUTENbHbLIM KOOOM.

4/158



Uto Takoe HaHCc?

HioaHc (dpaHu. nuance) - 3To OTTEHOK, TOHKOE pasfnuyne, eaBa 3aMeTHbIN
nepexop, (B LUBETe, MbICIK, 3BYKe U T. N.) - BOC

https://slovar.cc/enc/bolshoy/2105945.html
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Uto Takoe HaHCc?

HioaHc (dpaHu. nuance) - 3To OTTEHOK, TOHKOE pasfnuyne, eaBa 3aMeTHbIN
nepexop, (B LUBETe, MbICIK, 3BYKe U T. N.) - BOC

https://slovar.cc/enc/bolshoy/2105945.html

Ou4eHb nowsioe (BMeCTe C TeM O4EHb BEPHOE) OOBbACHEHME MO CChISIKE

https://www.anekdot.ru/id/101180/
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[ToyeMy BO3HMKAKOT HIOAHCbI?
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[ToyeMy BO3HMKAKOT HIOAHCbI?

KpaTkuin oTBET: NOTOMY 4YTO Java MHOrocronHa.
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[ToyeMy BO3HMKAKOT HIOAHCbI?

KpaTkuin oTBET: NOTOMY 4YTO Java MHOrocronHa.
B obwmnx yepTax UCrnornHeHne nporpamMmmsbl BbIrMAANT Tak:

- KOMMUNSATOP NpeBpaLllaeT UCXOOHbIW Koa B BanT-koa
- ©anT-Kog, UCNOSTHAETCH BUPTYaribHOW MaLLMHOW

- ONTUMUIMPYIOLLUKA KOMMUNATOP (MHOMOCIOWHbLIN) MEHSAET Kof Ha NneTy rno mepe
ero UCrnonHeHuns

- npoueccop ncnosHdaetT ntToroeble MHCTPYKUUKU, NOJSTyHEHHbIE OT KOMMNUITATOPAa
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Kakmne ObIBalOT HHOAHCbLI?

- HIOaHCbl peanusauuu/anroputma
- HO@HCbI UCMOMNHEHNS

- HOaHCbl USMEepPEeHNA
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HioaHchl

N3MepeHns

11/158



O4yeBUOHOCTb

HenpaBunbHO HanucaHHbIn 6eHYMapK OAET HEBEPHbLIE PE3YNbLTaThI.
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JloxxHoe 1 onacHoe 3abnyxaeHue

HenpaBunbHO HanucaHHbIn 6eHYMapK OAET HEBEPHbLIE PE3YNbLTaThI.

N3 aToro HabnoaeHns genaeTtcsa NOXHbIM 1M ONacHbIM BbIBOA:

ecnv beHYMapK HanucaH NnpaBuIibHO, TO ero BbIBO4 MOXHO UCMNONb30BaTh
KaK AoKa3aTenbCTBO O4eBUAHOMN NONe3HOCTU TeX UIMN UHBLIX U3MEeHEeHUN B
Kope.
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[Tporynsiemcs no maccuy?

byte[] bunn;

for (int i = 0; i < bunn.length; i++) {
use(bunn[i]);

}
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[Tporynsiemcs no maccuy?

byte[] bunn;

for (int i = 0; i < bunn.length; i++) {
use(bunn[i]);

}

for (byte bunny : bunn) {
use(bunny);

}
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[lenctBntenbHO

AKaKkasa pasHuua? <
i
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[Tporynsiemcs no maccuy?

byte[] bunn;

@Benchmark
public void goodOldLoop(Blackhole bh) {
for (int 1 = 9; i < bunn.length; i++)
bh.consume(bunn[i]);

}

@Benchmark
public void sweetLoop(Blackhole bh) {
for (byte bunny : bunn)
bh.consume(bunny) ;
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LoopyBenchmark, Bpems B HC (Java 8)
40000
35000
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20000
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| 46,6 19,3 1199,3 4751

32 1024 32768

37813,6

m for-i
» for-each

14295,8
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Kak B nyywimnx gomax 'lorcoama

int[] xs;

@Benchmark
public void measureRight 1(Blackhole bh) {
for (int x : xs) bh.consume(work(x));

¥

https://hg.openjdk.java.net/code-
tools/jmh/file/523c524305e2/jmh-
samples/src/main/java/org/openjdk/jmh/samples/JMHSample 34 Safel
ooping.java#ll44
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BHyTpun org.openjdk.jmh.infra.Blackhole (< 1.3)

public volatile byte bil, b2; <--
public volatile Blackhole nullB = null;

public final void consume(byte b) {
if (b == bl & b == b2) {

// SHOULD NEVER HAPPEN

hullB.bl = b; // implicit NPE

}
}

http://psy-lob-saw.blogspot.com/2014/08/the-volatile-read-
suprise.html
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Uem nnoxo?

byte[] bunn;

@Benchmark
public void goodOldLoop(Blackhole bh) {
for (int i1 = 0; i < bunn.length; i++)
bh.consume(bunn[i]);

}

public volatile byte bil, b2;

public final void consume(byte b) {
if (b == bl & b == b2) {/*...*/} <-- BONIAQTWU/bHbLIA A[OCTYN
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A Ha 4yem xe Bblexan for-each?

OTO TOT e cambin for-il!!
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A Ha 4yem xe Bblexan for-each?

9TO NOYTU TOT Xe cambin for-1i

@Benchmark
public void sweetLoop(Blackhole fox) {

byte[] var2 = this.bunn; <-- HesiIBHOe 4YTeHue nongd
int var3 = var2.length;

for(int vard = 0; var4d < var3; ++vard) {
byte bunny = var2[var4];
fox.consume (bunny);

}
¥
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CVHXPOHM3aLMa Ha CTeke TBOPUT Yyaeca

byte[] bunn;

@Benchmark
void sweetlLoop(Blackhole bh) {
for (byte bunny : bunn)
bh.consume(bunny) ;

}

@Benchmark
void goodOldLoopReturns(Blackhole fox) {
byte[] sunn = bunn;
for (int y = 0; y < sunn.length; y++)
fox.consume(sunn[y]);
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LoopyBenchmark, Bpems B Hc (Java 8)
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BHyTpun Blackhole (JMH >= 1.3)

- ObINO public volatile byte bl, b2;
public final void consume(byte b) {

if (b == bl & b == b2) { nullB.bl = b; }
}
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BHyTpun Blackhole (1.3 < JMH <= 1.27)
- ObINO public volatile byte bl, b2;

public final void consume(byte b) {
if (b == bl & b == b2) { nullB.bl = b; }
}

- cTano public volatile byte bi;
public byte b2;

public final void consume(byte b) {

byte bl = this.bil;

byte b2 = this.b2;

if ((b ~ bl) == (b ~ b2)) nullB.bl = b;
}
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BHyTpun Blackhole (1.3 < JMH <= 1.27)

https://bugs.openjdk.java.net/browse/CODETOOLS-7901096

http://cr.openjdk.java.net/~shade/7901096/webrev.00/jmh-
core/src/main/java/org/openjdk/ijmh/infra/Blackhole. java.sdiff.html
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LoopyBenchmark, Bpems B HC (Java 8)
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BHyTpu Blackhole (JMH >= 1.28)

public final void consume(byte b) {
if (COMPILER BLACKHOLE) {
consumeCompiler(b);
} else {
consumeFull(b);
}
}

private static void consumeCompiler(byte v) {}

https://github.com/openjdk/imh/pull/16
https://bugs.openjdk.java.net/browse/CODETOOLS-7962813
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Ho 3T0 e BblayMaHHbIN NpumMep?

byte[] bunn;

@Benchmark
public void goodOldLoop(Blackhole bh) {
for (int i1 = 0; i < bunn.length; i++)
bh.consume(bunn[i]);
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He Takom yX v BblAyMaHHGIN ;)

E[] elements;

@Benchmark @Override
public void geedbldileep forEach(Blaekhele Consumer<E> consumer) {

for (int i = 0; 1 < elements.length; i++) {
consumer.accept(elements[i]);

}
}
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B 99/100 pa3Huubl Het, HO ecTb 1/100, noatomy

E[] elements;

@Override
public void forEach(Consumer<? super E> consumer) {
for (E e : elements) {
consumer.accept(e);

}
}

// cMm. ArraylList::forEach
Arrays.aslList: :forEach
CopyOnWriteArrayList::forEach
ArrayDeque: :forEach

33/158



java.util.Collections::nCopies

class CopieslList<E> extends AbstractList<E> {
final int n;
final E element;

}
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java.util.Collections::nCopies

v 2 & CopiesList

2 @ @ @ @ @ @ @ S S S S S S S

CopiesList(int, E)

« contains(Object): boolean T AbstractCollection
« equals(Object): boolean T AbstractList

e get(int): E T AbstractList

« hashCode(): int T Abstractiist

« indexOFf(Object): int T Abstractlist

=« lastindexOFf(Object): int T AbstractlList

« parallelStream(): Stream<E> T Collection
# readObject(ObjectinputStream): void

e size(): int T AbstractCollection

=« spliterator(): Spliterator<E> 7 List

« stream(): Stream<E> 1 Collection

« subList(int, int): List<E> T AbstractList

= toArray(): Object[] T AbstractCollection
e toArray(T[]): T[] T AbstractCollection
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java.util.Collections::nCopies

class CopieslList<E> extends AbstractList<E> {
final int n;
final E element;

@Override
public void forEach(Consumer<? super E> action) {

for (int 1 = 0; i < this.n; i++)
action.accept(this.element);

http://mail.openjdk.java.net/pipermail/core-1libs-dev/2018-
December/057336. html
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java.util.Collections::nCopies

class CopieslList<E> extends AbstractList<E> {
final int n;
final E element;

@Override
public void forEach(Consumer<? super E> action) {
int n = this.n;
E e = this.element;
for (int 1 = 0; i < n; i++)
action.accept(e);

http://mail.openjdk.java.net/pipermail/core-1libs-dev/2018-
December/057336. html
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Bce eweé HeybeanTenoHO?

// org.springframework.util.ConcurrentReferenceHashMap

public ConcurrentReferenceHashMap(/* */) {
this.segments = (Segment[]) Array.newInstance(Segment.class, size);

for (int 1 = 0; i < this.segments.length; i++)
this.segments[i] = new Segment(roundedUpSegmentCapacity);

¥
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BonatnnbHOCTL CHOBA BHYTPU LKA

// org.springframework.util.ConcurrentReferenceHashMap

public ConcurrentReferenceHashMap(/* */) {
this.segments = (Segment[]) Array.newInstance(Segment.class, size);
for (int 1 = 0; i < this.segments.length; i++)

this.segments[i] = new Segment(roundedUpSegmentCapacity);

¥

class Segment extends ReentrantLock {
private volatile Reference<K, V>[] references;
public Segment(int initialCapacity) {
this.references = createReferenceArray(this.initialSize);
}
}
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Buauwe cycnuka?

@OutputTimeUnit (TimeUnit.NANOSECONDS)
@BenchmarkMode(value = Mode.AverageTime)
public class ConcurrentReferenceHashMapBenchmark {

@Benchmark
public Object instantiate() {
return new ConcurrentReferenceHashMap<>();

}
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Buanwb cycnnka? — A OH eCTb.

// org.springframework.util.ConcurrentReferenceHashMap

class Segment extends ReentrantLock {
private wvelatile Reference<K, V>[] references;
public Segment(int initialCapacity) {
this.references = createReferenceArray(this.initialSize);
}
}
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CRHMBenchmark, spema B HC (Java 8)
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bbino - ctano

this.segments = (Segment[]) Array.newInstance(Segment.class, size);
for (int 1 = 9; i < this.segments.length; i++)
this.segments[i] = new Segment(roundedUpSegmentCapacity);

var segments = (Segment[]) Array.newInstance(Segment.class, size);
for (int 1 = 9; 1 < segments.length; i++)

segments[i] new Segment (roundedUpSegmentCapacity);
this.segments = segments;
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nns BHEYPOYHOIO YTEeHUA

OCHOBHaA cTaTbA

https://habr.com/post/432824

N3MeHeHus

https://github.com/spring-projects/spring-framework/pull/2051

Koa nourpatbcA

https://github.com/stsypanov/concurrent-ref-hash-map-example
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Takum obpasom

- BeH4YMapK nokasars CyuleCTBEeHHYIO pa3sHuuy mexay for-i n for-each
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Takum obpasom

- BeH4YMapK nokasars CyuleCTBEeHHYIO pa3sHuuy mexay for-i n for-each
- HKOAHC: NpuymnHa B MHpacTpykType JMH
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Takum obpasom

- BeH4YMapK nokasars CyuleCTBEeHHYIO pa3sHuuy mexay for-i n for-each
- HKOAHC: NpuymnHa B MHpacTpykType JMH
- cnocob nepebopa B 999/1000 He BAUSIET HA NPOM3BOANTENBHOCTb
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Takum obpasom

- BeH4YMapK nokasars CyuleCTBEeHHYIO pa3sHuuy mexay for-i n for-each
- HKOAHC: NpuymnHa B MHpacTpykType JMH

- cnocob nepebopa B 999/1000 He BNUSIET Ha NPOM3BOANTENBHOCTb
- HIO@HC: eCTb peaKue criydamn, Korga BCe e Brmder

- |
#Mbl ll!llI}I{IIbl

-'

!

 NOATH TNYBHES
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BbiBog Ans pagoBoro paspaborymka npsmukom n3s JMH

REMEMBER: The numbers below are just data. To gain reusable insights, you
need to follow up on why the numbers are the way they are. Use profilers (see -
prof, -Iprof), design factorial experiments, perform baseline and negative tests that
provide experimental control, make sure the benchmarking environment is safe on
JVM/OS/HW level, ask for reviews from the domain experts. Do not assume the
numbers tell you what you want them to tell.

NMoMHUTE, YTO LU PbI — 3TO NPOCTO AaHHbLIE.
He paccuutbiBanTe, YTO OHU CKaXyT BaM TO, YTO Bbl OXXKUaaeTe yCnbilaThb.
Lndppbl — HNYTO, NOHMMaHMe — BCE.
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HioaHchl

NCMNOJIHEHUNA
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HecnoXxHbIin npumep

org.springframework.util.StringUtils.uriDecode(String, Charset)
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HecnoXxHbIin npumep

org.springframework.util.StringUtils.uriDecode(String, Charset)

https%3A%2F%2Fru.wikipedia. org%2Fwiki%2F%D0%9E%D1%80%D0%B 3%D0%B0%D0o
%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F _%D0%9 E%DO%B1%D1%8A%DO%B 5%D0O
%B47%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D1%85 %D0%9D%D0%B07%D17%86%D0O
%B8%D0O%B9
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HecnoXxHbIin npumep

org.springframework.util.StringUtils.uriDecode(String, Charset)

https%3A%2F%2Fru.wikipedia. org%2Fwiki%2F%D0%9E%D1%80%D0%B 3%D0%B0%D0o
%BD%D07%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F %DO%9E%DO%B1%D1%8A%D0O%B5%D0O
%B47%D07%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D1%85 %D0%9D%D0%B0%D1%86%D0O

%B8%D0O%B9

Nocne StringUtils.uriDecode()

https://ru.wikipedia.org/wiki/Opranuusaumna 0bbeaAnHEHHbLIX Hauumn
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https://ru.wikipedia.org/wiki/Организация_Объединённых_Наций
https://ru.wikipedia.org/wiki/Организация_Объединённых_Наций

[log KanoTom

public static String uriDecode(String source, Charset charset) {

/] ...

ByteArrayOutputStream baos = new ByteArrayOutputStream(length);

/] ...

return changed ? new String(baos.toByteArray(), charset) : source;

}
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[log KanoTom

public static String uriDecode(String source, Charset charset) {

/] ...

ByteArrayOutputStream baos = new ByteArrayOutputStream(length);

/] ...

return changed ? new String(baos.toByteArray(), charset) : source;

}
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[log KanoTom

public synchronized byte[] toByteArray() {
return Arrays.copyOf(buf, count);

}
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[log KanoTom

public synchronized byte[] toByteArray() {
return Arrays.copyOf(buf, count);

}

public synchronized String toString(Charset charset) {
return new String(buf, @, count, charset);

}
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UTto BbICTpee?

ByteArrayOutputStream baos;
Charset charset = Charset.defaultCharset();

@Benchmark
public String newString() {
return new String(baos.toByteArray(), charset);

}

@Benchmark
public String toString() {
return baos.toString(charset);

}
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[1lpoBepum (Java 8, BpemMsi B HC)
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[MpoBepum (Java 8, namaTb B BanTax)
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[MpoBepum StringUtils.uriDecode() (Java 8)

String encoded =
"https%3A%2F%2Fru.wikipedia.orgk2Fwiki%2F%D0%9E%D1%807%D0%B3%D0%B0%D

07%BD?%D0%B 87%D07%B77D07%B07%D1%8 67%D0%B8%D1%8F _%D0%9E%D0%B17%D1%8A%D0O%B5%D
0%B4%D07%B 87%D0%BD%D1%91%D0%BD%D07%BD%D1%8B%D1%85_%D0%9D%D0%B0%D1%86%D
0%B8%D0%B9" ;

@Benchmark
public String uriDecode() {
return StringUtils.uriDecode(encoded);

}

https://ru.wikipedia.org/wiki/OpraHusaumna 0bbeanHEHHbLIX Hauuwn
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CneBa BpeMsi B HC, cnpasa NamsiTb B banTax
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[TycTb HEBOMbLLUON, HO TOMK ECTb

https://github.com/spring-projects/spring-framework/pull/24805
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Tam roe gekogep, TamM U aHKoaep

O'x
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java.net.URLENcoder

public static String encode(String s, Charset charset) {
/] ...
CharArrayWriter charArrayWriter = new CharArrayWriter();
/] ...

String str = new String(charArrayWriter.toCharArray());

/] ...
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java.lo.CharArrayWriter

public char[] toCharArray() {
synchronized (lock) {

return Arrays.copyOf(buf, count);
}
}

public String toString() {
synchronized (lock) {
return new String(buf, 0, count);

}
}
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CpasHum (Java 11)

CharArrayWriter writer;

@Benchmark
public String toString(Data data) {
return data.writer.toString();

¥

@Benchmark
public String toCharArray(Data data) {
return new String(data.writer.toCharArray());

}
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CharArrayWriterBenchmark, Bpems B HC
300

250,1

250

200

® new String
W toString

150

100

50

O -

100

68/158



CharArrayWriterBenchmark, namste B 6antax
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UrlEncoderBenchmark

Charset charset = Charset.defaultCharset();

String utf8Url =
"https://ru.wikipedia.org/wiki/Opranusauma_06veanHEHHbIX _Hauun" ;

@Benchmark
public String encodeUtf8() {
return URLEncoder.encode(utf8Url, charset);

}
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Java 15, namaTtb B banTtax
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Ho BHe3anHo (Java 15, BpeMsi B HC)
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UTo noag KpblLLevkon?

1)
public String(char value[]) {

this(value, 0, value.length, null); ---------c-c-co---

}

2)
public String(char[] value, int offset, int count) {

this(value, offset, count, rangeCheck(value, offset, count)); --

}

String(char[] value, int off, int len, Void sig) {...}

73/158



-XX:+PrintInlining go

@ 186 j.i.CharArrayWriter::flush (1 bytes) inline (hot)

Im @ 195 j.i.CharArrayWriter::toCharArray (26 bytes) inline (hot)

@ 15 Jj.u.Arrays::copyOf (19 bytes) inline (hot)

@ 11 j.l.Math::min (11 bytes) (intrinsic)

@ 14 j.1.System::arraycopy (0 bytes) (intrinsic)
98 j.l.String::<init> (10 bytes) inline (hot)
j.1l.String: :<init> (74 bytes) inline (hot)

1 j.l.0bject::<init> (1 bytes) inline (hot)

36 j.l.StringUTF16::compress (20 bytes) inline (hot)
@9 j.l.StringUTF16::compress (50 bytes) (intrinsic)
67 Jj.l.StringUTF16::toBytes (34 bytes) (intrinsic)

@ 1
@ 6
@
@
@
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-XX:+PrintInlining nocne

@ 186 j.i.CharArrayWriter::flush (1 bytes) inline (hot)
Im @ 191 j.i.CharArrayWriter::toString (31 bytes) already compiled into a big
method
@ 199 j.1.String::getBytes (25 bytes) inline (hot)
@ 14 j.1.String::coder (15 bytes) inline (hot)
! @ 21 j.1l.StringCoding::encode (324 bytes) inline (hot)
@ 10 j.l.StringCoding: :encodeUTF8 (132 bytes) inline (hot)
@ 7 j.1.StringCoding: :encodeUTF8 UTF16 (369 bytes) hot method too big
@ 15 j.l.StringCoding::hasNegatives (25 bytes) (intrinsic)
@ 24 j.u.Arrays::copyOf (19 bytes) inline (hot)
@ 11 j.1.Math::min (11 bytes) (intrinsic)
@ 14 j.1l.System::arraycopy (O bytes) (intrinsic)

0
7
1
2
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-XX:InlineSmallCode

Inline a previously compiled method only if its generated native code size is
less than this.

https://www.oracle.com/java/technologies/javase/vmoptions-jsp.html

BcTpanBaHmio He nognexar CKOMMUIIMPOBAHHLIE Ha NOCIEAHEM YPOBHE
MeToabl, 3aHMMatowme bonee 1000 6anT Npu BbIKNOYEHHON MHOMOYPOBHEBOM
koMmnunauum n 2000 6anT npu BKNKOYEHHOM

https://habr.com/ru/post/536514/
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Ham ragut String.rangeCheck()

1)
public String(char value[]) {

this(value, 0, value.length, null); ---------c-c-co---

}

2)
public String(char[] value, int offset, int count) {

this(value, offset, count, rangeCheck(value, offset, count)); --

}

String(char[] value, int off, int len, Void sig) {...}
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Ham ragut String.rangeCheck()

private static Void rangeCheck(char[] value, int off, int count) {
checkBoundsOffCount (off, count, value.length);
return null;

}

static void checkBoundsOffCount(int off, int count, int length) {
if (off < © || count < @ || off > length - count) {
throw new StringIndexOutOfBoundsException("..."}

} 4 '
/ \78/158




OpHako, B Java 16 Tenepb Tak

public static String encode(String s, Charset charset) {
/] ...

CharArrayWriter charArrayWriter = new CharArrayWriter();

/] ...
String str = charArrayWriter.toString();

}

https://github.com/openjdk/jdk/pull /1598

https://bugs.openjdk.java.net/browse/IDK-8259699
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Kak MHe 310 yganocb?
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Kak MHe 310 yganocb?

16 okTs6psa 2020 cosnaH

https://github.com/openjdk/jdk/pull/705

Increase InlineSmallCode default from 2000 to 2500 for x64

https://bugs.openjdk.java.net/browse/JDK-8254913
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BbiBOAbI ANs psiAoBOro paspaboTryumka

- ynydweHund nog KOrnpkKy He Bcerfa pa60Ta+0T
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BbiBOAbI ANs psiAoBOro paspaboTryumka

- ynydweHund nog KOrnpkKy He Bcerfa pa60Ta+0T

- 3aMepsAnTe KOHEYHble CLeHapum
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HioaHchl

peanusaumm
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BufferedReaderBenchmark

File file;

@Setup
public void setUp() throws Exception {
var p = "tsypanov/strings/buffered/BufferedReaderBenchmark.class"”;
URL url = getClass()
.getClassLoader()
.getResource(path);
file = new File(url.getFile());

}
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BufferedReaderBenchmark

@Benchmark
public void readFromFile(Blackhole bh) throws Exception {
int value;
try (var is = new FileInputStream(file))
while ((value = is.read()) != -1) bh.consume(value);
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BufferedReaderBenchmark

read 2132,4 + 18,2 us/op

read:-gc.alloc.rate.norm 153,0+ 0,9 B/op
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BufferedReaderBenchmark

@Benchmark
public void readFromFile(Blackhole bh) throws Exception {
int value;
try (var is = new FileInputStream(file))
while ((value = is.read()) != -1) bh.consume(value);
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BufferedReaderBenchmark

@Benchmark
public void readFromFile(Blackhole bh) throws Exception {
int value;
try (var is = new FileInputStream(file))
while ((value = is.read()) != -1) bh.consume(value);

¥

@Benchmark
public void bufferedReadFromFile(Blackhole bh) throws Exception {

int value;
try (var is = new BufferedInputStream(new FileInputStream(file)))

while ((value = is.read()) != -1) bh.consume(value);
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BufferedReaderBenchmark
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BufferedReaderBenchmark
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BufferedReaderBenchmark

URL url;
@Setup
public void setUp() throws Exception {
var p = "tsypanov/strings/buffered/BufferedReaderBenchmark.class";
url = getClass()
.getClassLoader()
.getResource(path)
.toURI ()
.toURL();
}
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BufferedReaderBenchmark

@Benchmark
public void readFromURL(Blackhole bh) throws Exception {
int value;
try (var is = url.openStream())
while ((value = is.read()) != -1) bh.consume(value);

¥

@Benchmark
public void readBufferedFromURL(Blackhole bh) throws Exception {
int value;
try (var is = new BufferedInputStream(url.openStream())) {
while ((value = is.read()) != -1) bh.consume(value);

}
}
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BufferedReaderBenchmark
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Kak e Tak?

try (var is = new BufferedInputStream(url.openStream())) {
/] .
}
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Kak ke Tak?

try (var is = new BufferedInputStream(url.openStream())) {

//
}
Expression:
url.openStream()| v
Use Ctrl+Shift+Enter to add to Watches
Result:

v resull:={BuFFeredlneutStream@12?0}

> f buf: byte[] ={byte[8192]@1272}[0,0,0,0,0,0,0,0,0,0, +8,182 more]
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sun.net.www.protocol.file.FileURLConnection

public void connect() throws IOException {
/] ...
if (isDirectory) {
/] ...
} else {

is = new BufferedInputStream(new FileInputStream(filename));

}
/] ...
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[TMCM 3710 npokon pa3paboTymKoB

public void connect() throws IOException {
/] ...
if (isDirectory) {
/] ...
} else {

is = new BufferedInputStream(new FileInputStream(filename));

}
/] ...
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FilelInputStreamBenchmark

String file = "/home/s.tsypanov/.bashrc"; // 4362 6auTa

@Benchmark
public byte[] readAllBytesFromFile() throws Exception {
try (var is = new FileInputStream(file))
return is.readAllBytes();

}

@Benchmark
public byte[] bufferedReadAllBytesFromFile() throws Exception {
try (var is = new BufferedInputStream(new FileInputStream(file)))
return is.readAllBytes();
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FileInputStreamBenchmark
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FilelnputStreamBenchmark: 6onbLion dann

String file =

@Benchmark
public byte][ ]
try (var is

return is.

}

@Benchmark
public byte[]
try (var is

return is.

"/home/s.tsypanov/Downloads/IMAG2549. jpg"; // 2,7 M6

readAllBytesFromURL () throws IOException {
= new FileInputStream(file))
readAllBytes();

bufferedReadAllBytesFromURL() throws IOException {
= new BufferedInputStream(new FileInputStream(file)))
readAllBytes();
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FileInputStreamBenchmark: 6onbLlion dann
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InputStream.readAllBytes() -> readNBytes(int)

List<byte[]> bufs = null;
/] ...

byte[] buf = new byte[Math.min(remaining, DEFAULT_BUFFER _SIZE)],
int nread = 0;

/] ...
while ((n = read(buf, nread,

Math.min(buf.length - nread, remaining))) > 0) {
nread += n;
remaining -= n;
}

/] ...
bufs.add(buf);
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BHyTpu j.10.BufferedinputStream 10 Xe camoe

private void fill() throws IOException {
byte[] buffer = getBufIfOpen();

/] ...

int n = getInIfOpen().read(buffer, pos, buffer.length - pos);
if (n > 9)
count = n + pos;
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Tspkenoe NCTopnyeckoe Haclriegmne CrioxKHO BbIMNMUINUTb

public void connect() throws IOException {
/] ...
if (isDirectory) {
/] ...
1} else {

is = new BufferedInputStream(new FileInputStream(filename));

}
/] ...
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Tspkenoe nctopuyeckoe Hacreaue nHoraa BbinUnBaeTcH

// jdk.internal.jmod.JmodFile.checkMagic(Path file)

try (InputStream in = Files.newInputStream(file);
BufferedInputStream bis = new BufferedInputStream(in)) {
byte[] magic = new byte[4];
bis.read(magic);
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Tspkenoe nctopuyeckoe Hacreaue nHoraa BbinUnBaeTcH

// jdk.internal.jmod.JmodFile.checkMagic(Path file)

try (InputStream in = Files.newInputStream(file);
BufferedInputStream bis = new BufferedInputStream(in)) {
byte[] magic = new byte[4];
bis.read(magic);

// sun.net.www.http.HttpClient.available()

var buf = new BufferedInputStream(serverSocket.getInputStream());

int r = buf.read();
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Tspkenoe nctopuyeckoe Hacreaue nHoraa BbinUnBaeTcH

// sun.awt.image.ByteArrayImageSource

protected ImageDecoder getDecoder() {
var is = new BufferedInputStream(new ByteArrayInputStream(data,

offset,

length));
return getDecoder(is);

}

https://github.com/openjdk/jdk/pull /2992 /files
https://bugs.openjdk.java.net/browse/JDK-8263599
https://bugs.openjdk.java.net/browse/IDK-8263560
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0.s.core.type.classreading.SimpleMetadataReader

static ClassReader getClassReader(Resource rsc) throws Exception {

try (var is = new BufferedInputStream(rsc.getInputStream())) {

try {
return new ClassReader(is);

}
catch (IllegalArgumentException ex) {

throw new NestedIOException("..." + rsc, ex);

}
}
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0.s.core.type.classreading.SimpleMetadataReader

private static ClassReader getClassReader (Resource resource) throws IOException

try (InputStream is = new BufferedInputStream(resource.getInputStream())) {
x|

Expression:

resource.getInputStream(H v

Use Ctrl+Shift+Enter to add to Watches

Result:
v result = {BufferedInputStream@1488} y
A

> £ buf = {byte[8152]@148%; [0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0... View

? | Evaluate
} : Close
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0.s.core.type.classreading.SimpleMetadataReader

static ClassReader getClassReader(Resource rsc) throws Exception {

try (var is = new BufferedInputStream(rsc.getInputStream())) {

try {
return new ClassReader(is);

}
catch (IllegalArgumentException ex) {

throw new NestedIOException("..." + rsc, ex);

}
}
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org.springframework.asm.ClassReader

byte[] readStream(InputStream inputStream, boolean close) {

try (ByteArrayOutputStream os = new ByteArrayOutputStream()) {
byte[] data = new byte[INPUT STREAM_DATA CHUNK SIZE];

int read;

while ((read = inputStream.read(data, 0, data.length)) != -1) {
os.write(data, 0, read);

}

os.flush();
return os.toByteArray();

}
}
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MetadataReaderBenchmark

MetadataReaderFactory factory = new SimpleMetadataReaderFactory();

@Benchmark
public Object read() throws IOException {
String name = AnnotatedComponent.class.getName();
return factory.getMetadataReader(name).getAnnotationMetadata();

}
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[MogonbITHBIN Kpornuk ana MetadataReaderBenchmark

@Component("myName")
@Scope(BeanDefinition.SCOPE PROTOTYPE)
private static class AnnotatedComponent implements Serializable {

private final Dependency dep;

@Autowired

public AnnotatedComponent(@Qualifier("myColor™) Dependency dep) {
this.dep = dep;

}

private static class Dependency {}
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MetadataReaderBenchmark: 4To no 4em
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B KpynHYO KIETKY

@SpringBootApplication
public class BenchmarkApplication {

public static void main(String[] args) {
SpringApplication.run(BenchmarkApplication.class, args);

¥

https://github.com/stsypanov/spring-boot-benchmark
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B KpynHYO KIETKY

@BenchmarkMode (Mode.SingleShot)
public class SpringBootApplicationBenchmark {
private ApplicationContext c;

@Benchmark
public Object startUp() {
return ¢ = SpringApplication.run(BenchmarkApplication.class);

}

@TearDown(Level.Invocation)
public void close() { c.close(); }
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SpringBootApplicationBenchmark
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He noropsunnmnck nvm mbl?

public interface Resource extends InputStreamSource { }

#, public interface Resource extends InputStreamSource {

Choose Implementation of Resource (44 found) ]

ClassPathContextResource in DefaultResourceloader (org
!

€ ClassPathResource (org.springframework.core.io)

€
€ ClassRelativeContextResource in ClassRelativeResourcel
I

I ContextResource (org.springframework.core.qo)

—_ - —_ l -

120/158



A 4yé Tam y KOTNMHOBLIEB?
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A 4yé Tam y KOTNMHOBLIEB?

return File(name).inputStream().buffered();
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A 4yé Tam y KOTNMHOBLIEB?

return File(name).inputStream().buffered();

@kotlin.internal.InlineOnly
fun InputStream.buffered(size: Int = DEFAULT BUFFER SIZE) =
if (this is BufferedInputStream)
this
else
BufferedInputStream(this, size)
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HanpalwuunBaeTtcsa npoctoe pelleHne a-ns KotnuH

static InputStream buffered(InputStream is) {
return is instanceof BufferedInputStream
? is
: new BufferedInputStream(is);
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Ho ecTb HioaHC :)

public class ByteArrayInputStream extends InputStream {

125/158



Ho ecTb HioaHC :)

public class ByteArrayInputStream extends InputStream {
protected byte buf[];

public synchronized int read() {

return pos < count ? buf[pos++] & Oxff : -1;

}

public synchronized int read(byte b[], int off, int len) {
/...
System.arraycopy(buf, pos, b, off, len);

}
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ByteArraylnputStreamBenchmark

@Benchmark
public Object read(Data data) {
return data.bais.readAllBytes();

}

@Benchmark
public Object readBuffered(Data data) throws IOException {
return new BufferedInputStream(data.bais).readAllBytes();

}
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«CKprnay He HYXXeH, pogHon» (BpeMsl B HC)
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«CKpnnad He HY)XeH, pogHou» (NamaTb B GanTax)
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HanpalwuunBaeTtcsa npoctoe pelleHne a-ns KotnuH

public static InputStream buffered(InputStream is) {
return requiresBuffer(is) ? is : new BufferedInputStream(is);

}

private static boolean requiresBuffer(InputStream is) {
return is instanceof BufferedInputStream
|| is instanceof ByteArrayInputStream;
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A ecnu B HasBaHUW Knacca HeT Byte*?

Expression:
resource.getInputStream() e
| Use Ctrl+Shift+Enter to add to Watches
Result:

v 00 result = {JarURLConnection$JarURLInputStream@ 1476}
> % this$0: JarURLConnection = {JarURLConnection@1479} ... toString()

> @ in: InputStream = {ZipFile$ZipFilelnflaterinputStream@1480}
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A ecnu B HasBaHUW Knacca HeT Byte*?

@Setup
public void setUp() { rsc = loader.getResource(s); }

@Benchmark
public Object read() throws IOException {

try (var is = rsc.getInputStream())
return new ClassReader(is);
}

@Benchmark

public Object readBuffered() throws IOException {
try (var is = new BufferedInputStream(rsc.getInputStream()))
return new ClassReader(is);
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«CKpunay He HY>XeH, poaHOMN»

25

20

15

10

23,09 23,04

BpeMA, MKC

50000
45000
40000
35000
30000
25000
20000
15000
10000
5000
0

44993

H plain
= puffered

namaTb, 0anTbl

133/158



HanpalwuunBaeTtcsa npoctoe pelleHne a-ns KotnuH

public static InputStream buffered(InputStream is) {
return requiresBuffer(is) ? is : new BufferedInputStream(is);

}

private static boolean requiresBuffer(InputStream is) {

return is
|| is
|| is
|| is

instanceof BufferedInputStream

instanceof ByteArrayInputStream

instanceof ChannellInputStream

instanceof ZipFile.ZipFileInflaterInputStream;
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[TosiBnseTca HeynobCTBO

private static boolean requiresBuffer(InputStream is) {

return

is
is
is
is

instanceof BufferedInputStream

instanceof ByteArrayInputStream

instanceof ChannelInputStream

instanceof ZipFile.ZipFileInflaterInputStream;

private class ZipFileInflaterInputStream extends InflaterInputStream{

}
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[TosiBnseTca HeynobCTBO

private static boolean requiresBuffer(InputStream is) {
return is instanceof BufferedInputStream
|| is instanceof ByteArrayInputStream
|| is instanceof ChannelInputStream
s inst € 7ioFile ZinFileInflaterInputsy ;
}

error: package sun.nio.ch is not visible
import sun.nio.ch.ChannelInputStream;

N

(package sun.nio.ch is declared in module java.base, which does not
export it to the unnamed module)
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Y10 penarb*?

public interface InputStream extends Closeable {
default boolean isBuffered() { return false; }

¥

public static InputStream buffered(InputStream is) {
return is.isBuffered() ? is : new BufferedInputStream(is);

}

* B maeanbHOM Mupe
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UTo genarb 30ecb 1 cenyac?

- O BO3MOXHOCTHU noacTpanBarbCAd Nnoa CBOE npunoxexune
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UTo genarb 30ecb 1 cenyac?

- O BO3MOXHOCTHU noacTpanBarbCAd Nnoa CBOE npunoxexune

- MCNOSb30BaTh NPaKTU4YeCcKMe 3HaHUA 1 younpartb NUHIOK dydepmsaunto
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byab kak org.apache.commons.io.lOUtils
/**

X
* A1l the methods in this class

* that read a stream are buffered internally.
k

*/
public class IOUtils {

/>I<>I<

* This method buffers the input internally, so there is no need
* to use a BufferedInputStream.

*/

List<String> readLines(InputStream input, Charset encoding) {}

}
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BepHemcsa k org.springframework.asm.ClassReader

byte[] readStream(InputStream inputStream, boolean close) {

try (ByteArrayOutputStream os = new ByteArrayOutputStream()) {
byte[] data = new byte[INPUT STREAM DATA CHUNK SIZE];

int read;

while ((read = inputStream.read(data, @, data.length)) != -1) {
os.write(data, 9, read);

}

os.flush();

return os.toByteArray();

}
}
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BepHemcsa k org.springframework.asm.ClassReader

byte[] readStream(InputStream inputStream, boolean close) {

try (ByteArrayOutputStream os = new ByteArrayOutputStream()) {
byte[] data = new byte[INPUT STREAM DATA CHUNK SIZE];

int read;

while ((read = inputStream.read(data, @, data.length)) != -1) {
os.write(data, 9, read);

}

os.flush();

return os.toByteArray();

}
}
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Try (BYTEArrayuuTpuTdTream OUTPUTSTream = New ByTEArrayuuTpuTSTreamy)) i 0OUTpL
byte[] data = new byte[INPUT_STREAM_DATA_CHUNK_SIZE]; data: [-54, -2, -70,
int bytesRead; butesRead: -1 — ——
while ((bytesRead = inputStream.read(data, off:0, dat [Expression:

outputStream.write(data, off:@, bytesRead); dota: J outputStream.size()

}

outputStream.flush(); Result:
o0 result = 421

return outputStream.toByteArray();

} finally
if (close =false ) {

inputStream.close();

outputStream: ByY

2

. BenchmarkRunner
M Console Debugger = 2 ¥ * 1 {7 ¥ H
‘rames Variables

“"com.tsypanov.sbb.Spr...group "main™: RUNNING +
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3angém B nod

int expectedLength = inputStream.available();

try (ByteArrayOutputStream os = new ByteArrayOutputStream()) {
byte[] data = new byte[expectedLength];
int bytesRead;

while ((bytesRead = inputStream.read(data, 0, available)) != -1) {
os.write(data, @, bytesRead);

}

os.flush();

return expectedLength == os.size() ? data : os.toByteArray();

}
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ECTb HHOAHC

/**
* ... A single read or skip of this many bytes will not block, but

* may read or skip fewer bytes.
k

**} .

public int available() throws IOException { }
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3angém B Nn1o6: BO3IMOXHO > 1 yTeHuel

int expectedLength = inputStream.available();

try (ByteArrayOutputStream os = new ByteArrayOutputStream()) {
byte[] data = new byte[expectedLength];
int bytesRead;

while ((bytesRead = inputStream.read(data, 0, available)) != -1) {
os.write(data, @, bytesRead);

}

os.flush();

return expectedLength == os.size() ? data : os.toByteArray();

}

146/158



3angém ¢ Tbina

int expectedLength = inputStream.available();

try (ByteArrayOutputStream os = new ByteArrayOutputStream()) {
byte[] data = new byte[expectedLength];
int bytesRead;
int readCount = 0;

while ((bytesRead = inputStream.read(data, 0, bufferSize)) != -1) {
os.write(data, 9, bytesRead);
readCount++;

}

os.flush();

return readCount == 1 ? data : os.toByteArray();

}
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MNpuwna 6ena, oTKyaga He Kaanv

int expectedLength = inputStream.available();

try (ByteArrayOutputStream os = new ByteArrayOutputStream()) {
byte[] data = new byte[expectedLength];
int bytesRead;
int readCount = 0;

while ((bytesRead = inputStream.read(data, 0, bufferSize)) != -1) {
os.write(data, 9, bytesRead);
readCount++;

}

os.flush();

return readCount == 1 ? data : os.toByteArray();

}
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MNpuwna 6ena, oTKyaga He Kaanv

var file = new File("/home/s.tsypanov/.bashrc");
var fileInputStream = new FileInputStream(file);
var available = fileInputStream.available(); // 4362
var arraylength = fileInputStream.readAllBytes().length; // 4362
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MNpuwna 6ena, oTKyaga He Kaanv

var file = new File("/home/s.tsypanov/.bashrc");
var fileInputStream = new FileInputStream(file);
var available = fileInputStream.available();

// 4362

var arraylength = fileInputStream.readAllBytes().length; // 4362

var file = new File("/proc/self/stat");
var fileInputStream = new FileInputStream(file);
var available = fileInputStream.available();

// ©

var arraylength = filelInputStream.readAllBytes().length; // 324
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3angem rno TpeTbeMY Kpyry

int expectedLength = inputStream.available();
// some implementations can return © while holding available data
int bufferSize = expectedLength ==

? INPUT _STREAM DATA CHUNK SIZE

: expectedLength;

/] ...

byte[] data = new byte[bufferSize];
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ECTb HHOAHC

/**

* Returns an estimate of the number of bytes that can be read (or

* skipped over) from this input stream without blocking, which may
* be 0, or @ when end of stream is detected.
k
k

**/
public int available() throws IOException { }
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3angem rno YETBEPTOMY Kpyry

int expectedLength = inputStream.available();

int bufferSize = expectedLength < 256
? INPUT _STREAM DATA CHUNK SIZE
: expectedLength;

/] ...

byte[] data = new byte[bufferSize];
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B KpynHyO KINEeTKy

800
700
600
500
400
300
200
100

0

o 718,7

614,8

BpeMs, MC

60

50

40

30

20

10

48,09 47,47 467

® puffered
® plain
®improved CR

namsatb, Mb

154/158



665

https://qitlab.ow2.org/asm/asm/-/merge_requests/314
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BbiBog Ans psaoBoro paspaborymnka

[MponssoanTenbHOCTL IO — 3TO CTpaHa, rae « MHOro-MHOMO AUKNX 0DE3bSIHY.
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BbiBOObl MTOroBbIE

npaBuMiibHO UCTOJIKOBATb BbIiBOA 6qu|\/|ap|<a CTOJb XK€ Ba)XHO, KaK U npaBuiibHoO
HanucaTrb 3TOT CaMblU 6qumapK

- MpaBUNbHO UCTOIKOBAaHHbIE Pe3yrbTaTbl NPaBUITbHO HANNMCaAHHOTO GeHYMapKa He
ABNAIOTCA PYKOBOACTBOM K HEMEeOSIEHHOMY OeNCTButo, noo...

- N3MepATb HYyXXHO MMEHHO KOHEYHbIN CLI,GH&pI/II7I, ynyyvweHmne 4aCTtHoOro Moxert
CUJIbHO yXyOLWWNTb LEeJioe

- BHUKaWUTE B KOHTEKCT, npon3BOAUTESIbHOCTb — 3TO HEMHOIO MNMPO apXxeosiornko

- MMesq geno ¢ MHTepdenNCcoM He CTECHANTECH 3arfigHyTb BHYTPb peanu3aunn n He
OoBepanTe cnero Kpacoram/y»kacam oKyMeHTauum
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bnarogapto 3a BHMMaHne

sergel.tsypanov@yandex.ru
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