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The following is intended to outline our general product direction. It is intended
for information purposes only, and may not be incorporated into any contract. It
is not a commitment to deliver any material, code, or functionality, and should
not be relied upon in making purchasing decisions. The development, release, and
timing of any features or functionality described for Oracle’s products remains at
the sole discretion of Oracle.
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BBepexue



BBe,D.eH nme: oxXxnaaHms

ITOT JoK/IaZ B OCHOBHOM Mpo onbIT pa3paboTku AByx cioxHbix JDK/JVM duy:
® Compact Strings: okumaem B 0gHODARTOBbLIE CUMBOJIbI
* Indify String Concat: nepetacknBaem KOHKaTEHALUMIO B paHTaiM

Mpo kaxkayto uyy pacckasbiBaeM B TPEX MNOAHACTAX:
1. lHcaniT: ocHOBHasl niest 1 pagoCTHble NMOBU3rMBaHUS
2. AHrCT: CKOJIbKO CefjblX aHTesioB TaHuyeT Ha kKoHue JDK-peBenonmeHT-urbl

KaTtapcuc: 4to e ouniaeT BCE 3TO CTpajaHue

Ann, «noyvemy 3T mgnoTtbl He MOryT BbINyCTUTb P4y 32 MECsIL, a HE 33 rog»

=’Java
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Compact Strings



Compact Strings: kak ycTpoeH String

String charf]
3 B]EN - B RO
String charl]

= [lBa obbekTa: String u char[]

* Hurpe Hu4ero nuwiHero Het?

=’Java
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Compact Strings: kak ycTpoeH String

3pecb Mmorsa 6bITh Balla pekfiaMa

® Bosbwas yacTtb baiitoB B char[] — Hyan

" [ToTomMy 4TO BosbLIAst 4aCTb CTPUHIOB yKnagbiBaetcs B Latinl

=’Java
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Compact Strings: npepekBu3nNThbI

B 0bbluHbIX NpuaoXKeHUsx Kyda cTpodek, npuyém 60nbwas 4acTb U3 HUX
noMelyaercs B ogHobanitosble Latinl:

char[] footprint

VM Layout Simulation (X64 model (compressed oops), 8-byte aligned)
# 1500+
8 1000
g
S 500+
0- - Y | . I m
1

0 20 40
% of live data

mode [ total char[] [l 1-byte char[] [ 2-byte char|]

= Java
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Compact Strings: Obln10 KpyTO, €cnu...

...String Bbin yCTpoeH BOT Tak:

A

String byte[]

String byte[]

= XpaHum He char[], a nnoTHbiid byte[]

= Cam String 3HaET, KaKoli «KOAEp>» NUCMONb30BaTh ANs byte []
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Compact Strings: Thou Shalt Not Regress

Ncnonb3oeanua charAt B ogHom JDK, Thicaum unx:

# find -iname \*.java -ezec grep charAt {} \; | wc -1
2157

Bpoae TpusmanbHblii cay4aii...
for (int i = 0; i < s.length(); i++) {

char ¢ = s.charAt(i);
System.out.println(c);
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Compact Strings: B kpynHyto kneTky

" CTpoka CKUMAETCs Npu KOHCTPYNPOBAHMNN
— OcHoBHas bega: koHcTpykTop String(char[] value)
— Cpasy xMmém B 1-6aiiToBoe KogmposaHue
— He nonyuyunock B 1-6aiit? Konupyem kak 2-baiiTosoe
— WHorga MOXHO COKOHOMUTBL, €.g. substring OT COKaTOWl CTPOHKM yXKe OKaT

= Onepau,vm YMEOT pa6OTaTb KaK Ha OKaTbIX, TaK U Pa3XXaTblX CTPOKaXx

— OCHOBHbIA BBINMPLILL: HE AeNlaeM JULLHEN BO3HU
— HekoTopble onepauun BbiHyXAeHbI pa3xumaTs, e.g. char[] getChars()

=’Java
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Compact Strings: JDK Development In 5 Easy Steps

1. KnoHupyem pen:

2. Kognm, Kogum, Kogum:
sed -i -e "s/char[]/bytel[]/g" \
java/lang/String.java

3. 3anyckaem TecTbl

4. Wcnpasnsiem baru (napy if-oe 3gech n Tam)

5. CPEMCS1 HA PEBbIO
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Kto koanpyet kogep’
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CS, KTo kogupyeT kogep: ccbinka Ha nHtepdenc?

class String {
byte[] val;
Ccbinka Ha peanusauuio Kofepa: Coder coder;

" [loytn nanomatudnsiin QO[T
char charAt(int idx) {

" MopgHO, CTUAbHO, MONOAEXHO :
A A return coder.charAt(val, idx);

" MOXXHO HaKOAUTb 3TUX KOAEPOB, }
KakK cobak Hepe3saHblx }
Mpobnembi? interface Coder {

char charAt(byte[] val, int idx);
}

=’Java
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CS, KTto koagupyet kogep: Object?

class String {
Object val;
char charAt(int idx) {
// FIXME: Range checks!
if (val instanceof bytel[]) {
byte[] v = (bytel[])val;

3amacknpyem byte[] nam char[]:
" «ManeHbkoe» OTCTynneHne ot

NANOMATUMKN
A , ) return toChar (v[idx]);
= Typecheck'n-To peweéseble, } else {
?
Heboch // Totally safe!
, char[] v = (char([])val;
Mpobnemsbi’ return v[idx];

b
b
}
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CS, KTo koaupyeT kogep: 3amecmm B nepBblii banT?

class String {
byte[] val;
char charAt(int idx) {
// FIXME: Range checks!

Cnpsiuem B nepsbiii baiAT: byte coder = vall[0];

" DJNTHO, XaKepPHO, Kiaccuyecku! if (coder == LATIN1) {
" MoxHO cpaBHMBaTbL Cpasy return toChar(vallidx + 11);
MacCuBbi! } else {
return toChar (
Mpobnembi? (val[idx*2] << 8)
+ val [idx*2+1]) ;
}
}
}
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CS, Kto koaunpyeTt kogep: nokpacum maccus?

class String {
byte[] val;
char charAt(int idx) {
// FIXME: Range checks!
byte coder = VM_MAGIC(val);
if (coder == LATIN1) A
return vall[idx];
} else {
return getChar(val, idx);

}

Conpém butuk n3 agpeca, Hanpumep

= VM-WwuKN oprasmmpytoT oT TaKunx
TPIOKOB

Mpobnembl?

b
+
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CS, KTo kogupyeT kogep: He BbliNeHAPUBAaEMCS

sokokkk 32-DIt VIM:  skokokokoksk skokskok s ok okok sk sk ok sk k 3 ok ok 3k ok ok ok 3k ok ok 3k K o ok ok 3k 3 ok ok 3k k3 ok ok k3 ok

java.lang.String object internals:

OFFSET SIZE TYPE DESCRIPTION VALUE
0 8 (object header) N/A
8 4 char[] String.value N/A
12 4 int String.hash N/A

Instance size: 16 bytes

*kkkk 64-bit VM, compressed references enabled: sxxkskskkkkkkkskskskskskkk
java.lang.String object internals:

OFFSET SIZE TYPE DESCRIPTION VALUE
0 12 (object header) N/A
12 4 char[] String.value N/A
16 4 int String.hash N/A
20 4 (loss due to the next object alignment)

Instance size: 24 bytes
=’]ava
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CS, KTo kogupyeT kogep: noJsie, NnpocTo noJsie

BuHapHbIli kogep: class String {

" 0 = Latinl, «Bce cTapwmue baiiTol byte[] val;

— Hynn> byte coder;
= 1 = UTF16, «xotsa 661 B 0gHOM char charAt(int idx) {
CUMBOJIE CTapLUNA BalT — He // FIXME: Range checks!
HYNb> if (coder == LATIN1) {
JaéT BO3MOXXHOCTb TPIOKAYUTL: return vall[idx];

} else {

= CpaBHUBaTb CTPoOKK be3 val
return getChar(val, idx);

BoODLLE
}

b
b

= Kopep KOHKATEHMPOBAHHOI
ctpoukmu: «OR» komepos
aprymeHTOB
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CS, KTo koaupyeT kopep: nogpobHee

Cynep-xéctknit Magnum Opus npo Bbi30Bbl METOAOB:
http://shipilev.net/blog/2015/black-magic-method-dispatch/

MoapobHee npo nonbiTkn BbIbpaTh MECTO AJist KOAepa:
http://cr.openjdk.java.net/ shade/density/double-selection.txt

=’Java
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http://shipilev.net/blog/2015/black-magic-method-dispatch/
http://cr.openjdk.java.net/~shade/density/double-selection.txt

CTabunbHbIA HYNIb 1 MpoYVe U3BPALLEHUS
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CS, Hynb: what kind of sourcery is this?

Bbl koraa-Hnbyab 3agymMbiBanncb, nodemy BOT 310 paboraer?

static final String S;

static { testLength():
S = "Foo"; # ... some mumbo-jumbo ...
} # THE ANSWER IS "3"!

@Benchmark
int testLength() {
return S.length();

by

Slide 22/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

mov $0x3$, Yeax

# ... some mumbo-jumbo ...

ret
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CS, Hynb: Bepto — He Bepto

static final MyClass finallie = new MyClass();
static MyClass nonFinallie = new MyClass();

class MyClass {
final int trustMe = 42;
}

int read_finallie() {
return finallie.trustMe; // folded to "42", or mot?
}

int read_nonFinallie() {
return nonFinallie.trustMe; // folded to "42", or not?

}

Slide 23/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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CS, Hynb: Bepto — He Bepto

static final MyClass finallie = new MyClass();

class MyClass {

@Stable

final int trustMe = 42;
}

int read_finallie() {
return finallie.trustMe; // folded to "42", or not?

}

= Javar
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CS, Hynb: Bepto — He Bepto

class String {

@Stable final byte coder;

@Stable final bytel[] value;

int length() { return value.length >> coder);
}

int len_Latinl() {
return "Foo".length(); // folded or not?
}

int len_UTF16() {
return "®yy".length(); // folded or not?
}

= Javar
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CS, Hynb: Mbl noipgém apyrum nyTém

" Haiifiém KOMNUNSTOPHYIO KNafOBKY AOBEPEHHBIX KJ1ACCOB...
= Obnapyxum cneu-obpaboTky final-Hbix noneii...

" BKopéxum B 3TOT cnncok cam String! ¢
= Javar
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CS, Hynb: Ctpax un HeHaBucTb B String. java

/*
* @impllNote This field is trusted by the VM, and is a subject to
* constant folding if String instance ts constant.
*/

@Stable // Trust array contents too

private final bytel[] value;

/*
* @impllNote This field is trusted by the VM, and is a subject to
* constant folding 1f String instance s constant.
*/

private final byte coder;

/
=Java
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CTon-KpaH ana puyn:
-XX:-CompactStrings
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CS, Cron-kpaH: NpUKNHEMCsl BETOLUbIO

class String {
static final boolean COMPACT_STRINGS = ...;

String(char[] value) {
if (COMPACT_STRINGS) {
byte[] v = tryCompress(value);
if (v != null) {
this.value = v; this.coder = LATIN1; return;

}
this.value = copy(value); this.coder = UTF16;

b
b

Slide 29/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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CS, Cron-kpaH: paboTaem...

class String {
static final boolean COMPACT_STRINGS = ...;

char charAt(int idx) {
if (coder == LATIN1) {
return val[idx];
else
return getChar(val, idx);

Bcé HopmasnbHO, K Ham ByayT npuxogutb Tonbko ¢ (coder == UTF16)7

=’Java
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CS, Cron-kpaH: paboTaem...

class String {
static final boolean COMPACT_STRINGS = ...;

char charAt(int idx) {
if ((coder == LATIN1) && COMPACT_STRINGS) {
return val[idx];
else
return getChar(val, idx);

Bcé HopmanbHO, cBepHETCS xe’?

=’Java

Slide 31/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.



CS, Cron-kpaH: npuexanu

class String {
static final boolean COMPACT_STRINGS = ...;

char charAt(int idx) {
if (COMPACT_STRINGS && (coder == LATIN1)) {
return vall[idx];
else
return getChar(val, idx);

®ur TaM, TOJIbKO BOT TaK MO>XHO )J,eﬂaTb.l

https://bugs.openjdk.java.net/browse/JDK-8087309

Slide 32/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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https://bugs.openjdk.java.net/browse/JDK-8087309

CS, Cron-kpaH: npuexanu, Ne2

class String {
static final boolean COMPACT_STRINGS = ...;
boolean isLatinl() { return COMPACT_STRINGS && (coder == LATIN1); 7}

char charAt(int idx) {
if (isLatin1()) {
return val[idx];
else
return getChar(val, idx);

Nnn tak?

=’Java
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CS, Cron-kpaH: paboTtaet?

class String {
static final boolean COMPACT_STRINGS =
Boolean.getBoolean("compactStrings");

=’Java
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CS, Cron-kpaH: paboTtaet?

class String {
static final boolean COMPACT_STRINGS =
Boolean.getBoolean("compactStrings");

LlnpkynsipHble 3aBUCMOCTHN:

Error occurred during initialization of VM
java.nio.charset.IllegalCharsetNameException: UTF-8
at java.nio.charset.Charset.checkName(Charset.java:316)

at java.lang.StringCoding.decode(StringCoding.java:334)
at java.lang.String.<init>(String.java:592)
at java.lang.String.<init>(String.java:614)
at java.lang.System.initProperties(Native Method)
Slide 34/8§-tCoer|a11t© 2016 O cle axﬁor its I?”l lnl-FlallZ r.ISyStemClaSS(SyStem Java 1162>_jlava
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CS, Cron-kpaH: paboTtaet?

class String {
static final boolean COMPACT_STRINGS
Unsafe.isCompactStrings() ;

=’Java
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CS, Cron-kpaH: paboTtaet?

class String {
static final boolean COMPACT_STRINGS =
Unsafe.isCompactStrings() ;

Vnc, a BCE Nnoxo:

# A fatal error has been detected by the JRE:

#

# SIGSEGV (0xb) at pc=0x0000000000000000, pid=..., tid=...
#

# JRE version: (9.0) (build ...)

# Java VM: OpenJDK 64-Bit Server VM ...

# Problematic frame:

# C 0x0000000000000000

Slide 35/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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CS, Cron-kpaH: paboTaerT!

class String {
static final boolean COMPACT_STRINGS = isCompactStrings();
private static native boolean isCompactStrings();

}

JNIEXPORT jboolean JNICALL
Java_java_lang_String_isCompactStrings(JNIEnv *env, jclass cls) {
return JVM_IsCompactStrings();

}

JNIEXPORT jboolean JNICALL JVM_IsCompactStrings(void) {
JVMWrapper ("JVM_IsCompactStrings") ;
return CompactStrings;

}

Slide 36/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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CS, Cron-kpaH: paboTtaet?

class String {
static final boolean COMPACT_STRINGS = true;

}

void VM::super_secret_VM_method() {
find_String_field_and_set_it_to(CompactStrings) ;

}

=’Java
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CS, Cron-kpaH: paboTtaet?

class String {
static final boolean COMPACT_STRINGS =
new Boolean(true) .booleanValue() ;

void VM::super_secret_VM_method() {
find_String_field_and_set_it_to(CompactStrings) ;
}

=’Java
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[loporu, kBapTanbl, Java-oBble MaccyBbl

=’Java

Slide 39/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.



CS, maccuBbl: char[]

char[] tryWithChar(int size) {
return new char[sizel;

3

Ha kakom size nodeiinnt?

=Java
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CS, maccuBbl: char[]

char[] tryWithChar(int size) {
return new char[sizel;

3

Ha kakom size nodeiinnt?

tryWithChar (Integer.MAX_VALUE) :

Exception in thread "main" java.lang.OutOfMemoryError:
Requested array size exceeds VM limit

at org.openjdk.BoundsTest.testWith(BoundsTest.java:30)
at org.openjdk.BoundsTest.main(BoundsTest.java:25)

/
= Java
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CS, maccuBbl: char[]

char[] tryWithChar(int size) {
return new char[sizel;

3

Ha kakom size nodpeinnut?

tryWithChar (Integer . MAX_VALUE - 2); // pabomaem

=’Java
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CS, maccuBbl: String

String tryWithString(int size) {
return new String(new char[sizel);

}

tryWithString(Integer . MAX_VALUE - 2):

=Java
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CS, maccuBbl: String

String tryWithString(int size) {
return new String(new char[sizel);

}

tryWithString(Integer . MAX_VALUE - 2):

java.lang.OutOfMemoryError:

UTF16 String size is 2147483645, should be less than 1073741807
at java.lang.StringUTF16.rangeCheck(StringUTF16. java:56)

at java.lang.StringUTF16.compress (StringUTF16.

/
= Java
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getChar,
nnn kak npeactasuts byte[] B Buge char[]
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CS, getChar: uto y>x npouie

char getChar_UTF16(bytel[] val, int idx) {

idx *= 2;

return toChar(val[idx]) + toChar(vall[idx + 1]) << 8;
+

=Java
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CS, getChar: uto y>x npouie

char getChar_UTF16(bytel[] val, int idx) {

idx *= 2;

return toChar(val[idx]) + toChar(vall[idx + 1]) << 8;
+

Mpo 3HAMAHHOCTL He 3abbin, Yyguna?

=’Java
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CS, getChar: uto y>x npouie

char getChar_UTF16(bytel[] val, int idx) {

idx *= 2;

return toChar(val[idx]) + toChar(vall[idx + 1]) << 8;
+

Mpo 3HAMAHHOCTL He 3abbin, Yyguna?

char getChar_UTF16(bytel[] val, int idx) {

idx *x= 2;

return toChar(vall[idx + 1]) + toChar(val[idx]) << 8;
}

=’Java
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CS, getChar: noberaem c HoXXHULLAMN

// Hayaxet, Oyzr cmapol WKOAbl KUBEM MOALKO 8:
static final Unsafe U = Unsafe.getUnsafe();
static final int base U.ARRAY_CHAR_BASE_OFFSET;
static final int scale = U.ARRAY_CHAR_INDEX_SCALE;

char getChar_UTF16(byte[] val, int idx) {
return U.getChar(val, base + scale*xidx);

}

= Javar
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CS, getChar: noberaem c HoXXHULLAMN

// Hayaxet, Oyzr cmapol WKOAbl KUBEM MOALKO 8:
static final Unsafe U = Unsafe.getUnsafe();
static final int base U.ARRAY_CHAR_BASE_OFFSET;
static final int scale = U.ARRAY_CHAR_INDEX_SCALE;

char getChar_UTF16(byte[] val, int idx) {
return U.getChar(val, base + scale*xidx);

}

XUHT:

li tCh l,idx) =
olm ge Char(val,idz) = kpakoCiafBpL

= Javar
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CS, getChar: noberaem c g/IMHHBIMN HOXHULLAMU

// Iayakel, Oyr cmapol wWKOAbl KUBEM MOALKO 6:
static final Unsafe U = Unsafe.getUnsafe();
static final long base = U.ARRAY_CHAR_BASE_OFFSET;
static final long scale = U.ARRAY_CHAR_INDEX_SCALE;

char getChar_UTF16(byte[] val, int idx) {
return U.getChar(val, base + scale*xidx);

¥

’https://bugs.openjdk.java.net/browse/JDK-8074124

Slide 46/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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CS, getChar: noberaem c g/IMHHBIMN HOXHULLAMU

// Iayakel, Oyr cmapol wWKOAbl KUBEM MOALKO 6:
static final Unsafe U = Unsafe.getUnsafe();
static final long base = U.ARRAY_CHAR_BASE_OFFSET;
static final long scale = U.ARRAY_CHAR_INDEX_SCALE;

char getChar_UTF16(byte[] val, int idx) {
return U.getChar(val, base + scale*xidx);

¥

Tonbko 32-6uTHbIM NnaTchopMam TpbiHaeL?:

UnsafeConvBench.plain 3835.953 + 48.240 ns/op
UnsafeConvBench.unsafe_field_scale 7611.268 £+ 72.331 ns/op

’https://bugs.openjdk.java.net/browse/JDK-8074124
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CS, getChar: B cyxom ocTaTke
Mpobnembl (get|put)Char pewwaroTcs ogHOW U3 TPEX ONUNIA:

1. ABTOMaTn4ecKUM AOKa3aTeNbCTBOM oTcyTcTBUs overflow B BbiparkeHnsix

2. bypeHuem pbipok B Unsafe

<T> T Unsafe.get_T_Indexed(Object,int)

3. 3anunueaHvnem uHTpun3aukos B C1 n C2:

char StringUTF16.getChar(byte[] val, int idx)
void StringUTF16.putChar (bytel[] val, int idx, char c)

=’Java
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A ewé Hapo: ...caenaTb NpopBy paboTbl

" [loBTOpPWTb BCE ANs Apyrux mMetTofos String

® [loBTOpPUTL BCE AJis Apyrux naatdopm

® [lonpasutb Ky4y mect B VM

" HanucaTb eLlé NHTpUH3NKoB ans bora VIHTpn3snkos

" JHkogepam/aekofnepaM nomoyb HoBble (hOpMbl String MCMoOL30BaThH
® [lepenucatb AbstractStringBuilder's

= nOﬂpaBI/ITb onTUMN3aunNto KOHKaTEHAUMUN CTPOK

=’Java
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A ewé Hapo: ...caenaTb NpopBy paboTbl

" [loBTOpPWTb BCE ANs Apyrux mMetTofos String

® [loBTOpPUTL BCE AJis Apyrux naatdopm

® [lonpasutb Ky4y mect B VM

" HanucaTb eLlé NHTpUH3NKoB ans bora VIHTpn3snkos

" JHkogepam/aekofnepaM nomoyb HoBble (hOpMbl String MCMoOL30BaThH
® [lepenucatb AbstractStringBuilder s

= HOHpaBI/ITb onNTUMN3aUnN0 KOHKaTEHaAUMN CTPOK

=’Java
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CS, KaTapcuc: LogLineBench

public class LogLineBench {
Q@Param
int size;

String method = generateString(size);

O@Benchmark
public String work() throws Exception {
return "[" + System.nanoTime() + "] " +

Thread.currentThread() .getName() + ":" +
"Calling an application method \"" + method +
"\" without fear and prejudice.";

}

b
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CS, KaTapcuc: npon3soantenbHOCTb

throughput, ns/op allocated, b/op
1 10 100 1] 10| 100
8u66 Baseline | 148 +2 | 147 +2 | 227 +3 | 888 | 904 | 1680

9b92 Baseline | 149 +3 | 153 +4 | 231 +4 | 888 | 904 | 1680

9b93 -XX:-CompactStrings | 152 +3 | 150 +4 | 230 +6 | 888 | 904 | 1680
9b103 -XX:-CompactStrings | 132 +4 | 135 +6 | 224 +4 | 888 | 904 | 1680
9b93 -XX:+CompactStrings | 142 +2 | 139 +3 | 169 +4 | 504 | 512 | 904
9b103 -XX:+CompactStrings | 130 +s | 130 +4 | 155 +6 | 504 | 512 | 904

= B >1.5x ay4we nponyckHasi cnocobHocTb, B >1.75x MeHblue Mycopa
= Cron-kpaH paboTaeT, Ha ciiyyali, eCan 4TO-TO MOMAET He Tak

=’Java
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CS, KaTapcuc: npon3soantenbHOCTb

throughput, ns/op allocated, b/op
1 10 100 1] 10| 100
8u66 Baseline | 148 +2 | 147 +2 | 227 +3 | 888 | 904 | 1680

9b92 Baseline | 149 +3 | 153 +4 | 231 +4 | 888 | 904 | 1680

9b93 -XX:-CompactStrings | 152 +3 | 150 +4 | 230 +6 | 888 | 904 | 1680
9b103 -XX:-CompactStrings | 132 +4 | 135 +6 | 224 +4 | 888 | 904 | 1680
9b93 -XX:+CompactStrings | 142 +2 | 139 +3 | 169 +4 | 504 | 512 | 904
9b103 -XX:+CompactStrings | 130 +s | 130 +4 | 155 =6 | 504 | 512 | 904

® B >1.5x ay4we nponyckHasi cnocobHocTb, B >1.75x MeHblue Mycopa
= Cron-kpaH paboTaeT, Ha ciiyyali, eCan 4TO-TO MOMAET He Tak

=’Java
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CS, KaTapcuc: npon3soantenbHOCTb

throughput, ns/op allocated, b/op
1 10 100 1] 10| 100
8u66 Baseline | 148 +2 | 147 +2 | 227 +3 | 888 | 904 | 1680

9b92 Baseline | 149 +3 | 153 +4 | 231 +4 | 888 | 904 | 1680

9b93 -XX:-CompactStrings | 152 +3 | 150 +4 | 230 +6 | 888 | 904 | 1680
9b103 -XX:-CompactStrings | 132 +4 | 135 +6 | 224 +4 | 888 | 904 | 1680
9b93 -XX:+CompactStrings | 142 +2 | 139 +3 | 169 +4 | 504 | 512 | 904
9b103 -XX:+CompactStrings | 130 +s | 130 +4 | 155 +6 | 504 | 512 | 904

= B >1.5x ay4we nponyckHasi cnocobHocTb, B >1.75x MeHblue Mycopa
= Cron-KpaH paboTaeT, Ha cyyaii, ecim 4TO-TO NONMAET He Tak

=Java
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Indify String Concat



Indify String Concat: koHkaTeHayuto BuaubL?

String m(String a, int b) { return a + "(" + b + ")"; }

=’Java
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Indify String Concat: koHkaTeHayuto BuaubL?

1

13:
16:
17:
20:
22:
25:
28:

= 00 N b W O

String m(String a, int b) {

new
dup
invokespecial
aload_1
invokevirtual
1ldc
invokevirtual
iload_2
invokevirtual
1ldc
invokevirtual
invokevirtual
areturn

#2

#3

#4

#5
#4

//

//

//
//
//

//
//
//
//

return a + "(" + b +

class java/lang/StringBuilder

Method

Method
String
Method

Method
String
Method
Method

java/lang/StringBuilder.

java/lang/StringBuilder.

(
java/lang/StringBuilder.

java/lang/StringBuilder.
)

java/lang/StringBuilder.
java/lang/StringBuilder.
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||)u; }

" OV

append: (Ljava/lan;
append: (Ljava/lan;
append: (I)Ljava/l:

append: (Ljava/lan;
toString: (OLjava/:
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Indify String Concat: OptimizeStringConcat

Komnunatop He Tynoii, y Hero ecTb -XX:+-OptimizeStringConcat?
1. MocmoTpeTb Ha IR-rpad, KOTOpLIT MOMYHMICS N3 NepemMasibiBaHns
ncxoaHoro baiiTkoaa
2. ObHapyXunTb TaM HTO-TO MOXOXKEE HA HYXKHYIO LIEMOYKY
StringBuilder: :append
3. PapocTHO B3BM3rHYTb U NepeaenaTb No-CBOEMY:

— MocunTtaTh AANHBI APryMEHTOB 1 PUHANBHYIO AJIMHY
— l'me moxHo, nogcrauTs in-place Integer.getChars(...) n T.n.
— JdpbeKTNBHO CKOMNPOBATL MACCUBbI

4. Mpocpurt!

3http://hg.openjdk.java.net/jdk9/jdk9/hotspot/file/tip/src/share/vm/opto/
stringopts.cpp =2)ava
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Indify String Concat: 3aragka

int next() { return (id++) & OxFF };

OBenchmark
public String infix() {
return "Hello, sir, your SS number is " + next() +
", and you have a problem with your tax report.";

O@Benchmark
public String prefix() {
int luckyBoy = next();
return "Hello, sir, your SS number is " + luckyBoy +
", and you have a problem with your tax report.";

}

Slide 54/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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Indify String Concat: 3acaga Nel: «npo3spayHocTb»?

int x;

// Optimizeable:
new StringBuilder().append("Foo: ") .append(x).toString();

// NOPE. NOPE. NOPE.
new StringBuilder().append("Foo: ") .append(x++).toString();

// Optimizeable again:
X++;
new StringBuilder().append("Foo: ") .append(x).toString();

“https://bugs.openjdk. java.net/browse/JDK-8043677 = Java
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Indify String Concat: 3acaga Ne2: «yHuBepcasibHOCTb»

int i;
long 1;
double d;

// Optimizeable:
new StringBuilder().append("Foo: ") .append(i).toString();

// NOPE, LOL
new StringBuilder().append("Foo: ") .append(l).toString();

// YOUR WISH, BROTHA, ROFL
new StringBuilder() .append("Foo: ") .append(d).toString();

= Java
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Indify String Concat: 3acaga Ne3: «HapéxHoCTb»

String s1, s2;

// JDK 9 Baseline, optimizeable:
new StringBuilder(sl.length() + s2.length())
.append(s1) .append(s2) .toString() ;

// JDK 9 Compact Strings... NOPE, FU, LOL
class String {

int length() { return value.length >> coder; }
}

new StringBuilder(sl.length() + s2.length())
.append(sl1) .append(s2) .toString() ;

*https://bugs.openjdk.java.net/browse/JDK-8136469 = Java
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Indify String Concat: 3arapka (oTragka)

int next() { return (id++) & OxFF };

O@Benchmark
public String infix() { // 85.5 +- 3.2 ns/op
return "Hello, sir, your SS number is " + next() +
", and you have a problem with your tax report.";

O@Benchmark
public String prefix() { // 30.1 +- 1.5 ns/op
int luckyBoy = next();
return "Hello, sir, your SS number is " + luckyBoy +
", and you have a problem with your tax report.";

}

Slide 58/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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Indify String Concat: mopansb

Xouelb BbICTPOro KOHKaTa — Hago
KOHTpoAUpoBaTh baiiTkog. A Kak ero
— ) KOHTPOINpPOBaTh?

| ARE DUNECAT

YépT ero 3Haert:

B 33cTaBnasaTb nonb3osaTenell
PEKOMMUANPOBATL C HOBLIM javac-om?

! '|cn"-|-mus THE'SP GE. " Jlerko ownbutbcs B naTTepHe Tak, 4YTo
| B"n"'l'nnls THE “"WERSE KOMMUAATOP HE CMOXKET XOPOLLO

CONTUMN3NPOBATb

" MeHsiewb naTTepH — BCe OCTaslbHblE
NaTTepHbI TOXE HeNb3s perpeccuposaTh
{
= Javar
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Indify String Concat: no3gHee cBaA3biBaHue

BbIpoBHATL MMNegaHc Mexay si3bIkom 1 baiTkogom

NoMorio bbl OTNIOXKEHHOE CBA3bIBAHNE, Oa NYCTb XOTb TaKOE€:

package java.lang;

class StringConcat {
String concat(String first, String... moar) {
// TODO: Actually tmplement this.
}
}

Slide 60/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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Indify String Concat: no3gHee cBaA3biBaHue

BbIpoBHATL MMNegaHc Mexay si3bIkom 1 baiTkogom
MOMOTJ10 Dbl OT/IOKEHHOE CBSI3bIBAHME, Aa NYCTb XOTb TAKOE:

package java.lang;

class StringConcat {
String concat(String first, String... moar) {
// TODO: Actually tmplement this.
}
}

A 4EpT, 0bbEKTBLI... A YEPT, NPUMUTHUBSI. ..

=’Java
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Indify String Concat: no3gHee cBaA3biBaHue

BbIpoBHATL MMNegaHc Mexay si3bIkom 1 baiTkogom

NoMorio bbl OTNIOXKEHHOE CBA3bIBAHNE, Oa NYCTb XOTb TaKOE€:

package java.lang;

class StringConcat {
String concat(Object first, Object... moar) {
// TODO: Actually tmplement this.
}
}

Slide 61/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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Indify String Concat: no3gHee cBaA3biBaHue

BbIpoBHATL MMNegaHc Mexay si3bIkom 1 baiTkogom

NoMorio bbl OTNIOXKEHHOE CBA3bIBAHNE, Oa NYCTb XOTb TaKOE€:

package java.lang;

class StringConcat {
String concat(Object first, Object... moar) {
// TODO: Actually tmplement this.
}
}

A 4épT, bokcuHr. A 4épT, ansoKauus MaccuBa Mog vararg...

Slide 61/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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Indify String Concat: marusa invokedynamic

String m(String a, int b) { return a + "(" + b + ")"; }

=’Java
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Indify String Concat: marusa invokedynamic

String m(String a, int b) { return a + "(" + b + ")"; }

java.lang.String m(java.lang.String, int);

0:

D W

11:

aload_1
ldc #2
iload_2
ldc #3
invokedynamic #4,

areturn

BootstrapMethods:
0: #19 invokestatic java/lang/invoke/StringConcatFactory.makeConcat. ..

0

// String (
// String )

// InvokeDynamic #0:makeConcat
//  (String,String,int,String)String

=’Java
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Indify String Concat: marusa invokedynamic, #2

String m(String a, int b) { return a + "(" + Db + ")"; }

java.lang.String m(java.lang.String, int);
0: aload_1
1: iload_2
2: invokedynamic #2, O // InvokeDynamic #0:makeConcat
//  (String,int)String;
7: areturn

BootstrapMethods:
0: #15 invokestatic
java/lang/invoke/StringConcatFactory.makeConcatWithConstants: . .
Method arguments:
#16 \u0001(\u0001)
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ISC, NNHuT: 6abax

Error occurred during initialization of VM
java.lang.StackOverflowError

at java.lang.Throwable.toString(Throwable. java:481)

at java.lang.BootstrapMethodError.<init>(BootstrapMethodError.java:77
at java.lang.Throwable.toString(Throwable. java:481)

at sun.nio.cs.StandardCharsets.lookup(StandardCharsets.java:1100)
at sun.nio.cs.StandardCharsets.charsetForName (StandardCharsets. java:1

=Java
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ISC, NNHuT: 6abax

Error occurred during initialization of VM
java.lang.StackOverflowError

at java.lang.Throwable.toString(Throwable. java:481)

at java.lang.BootstrapMethodError.<init>(BootstrapMethodError.java:77
at java.lang.Throwable.toString(Throwable. java:481)

at sun.nio.cs.StandardCharsets.lookup(StandardCharsets.java:1100)
at sun.nio.cs.StandardCharsets.charsetForName (StandardCharsets. java:1

KoHkaTy HyxeH java.lang.invoke, KOTOPbIA NCNOMb3YET KOHKAT, KOTOPOMY
HyXeH java.lang.invoke, KOTOPbI UCNOJb3YET KOHKAT, KOTOPOMY HY>XXEH
java.lang.invoke, KOTOpbI/i NCNONbL3YET KOHKAT, KOTOPOMY HY>XeH
java.lang.invoke, ...

=’Java
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ISC, NHuT: Heobxoaumoe 35107

o JEP 201 «Modular Source Codex®:
1. java.lang.invoke cBobogeH ncnonbsosatb Bcsikne JDK-oBble knacchl

2. Bcem JDK-oBbIM knaccam Hesb3a ucnonb3osaTh indy string concat

Shttp://openjdk.java.net/jeps/201 =’Java
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ISC, NHuT: Heobxoaumoe 35107

o JEP 201 «Modular Source Codex®:
1. java.lang.invoke cBobogeH ncnonbsosatb Bcsikne JDK-oBble knacchl

2. Bcem JDK-oBbIM knaccam Hesb3a ucnonb3osaTh indy string concat

Mocne JEP 201:
1. java.lang.invoke cBODOAEH MCMOMBb30BaThL Kaacchl U3 java.base
2. Bcem knaccam n3 java.base Henb3s ucnosb3osaTs indy string concat

3. Cnacubo, goporoii Jigsaw!

Shttp://openjdk.java.net/jeps/201 =’Java
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Ho BEAb M3HAYaAJIbHAA JINHKOBKA

invokedynamic Ham 4To-TO cTOMT?

Y7o Tam co ctapTtanom?

Slide 68/87. Copyright © 2016, Oracle and/or its affiliates. All rights reser

ved.
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ISC, Craptan: Hello Cruel String Concat World

public class Concat {
static String a = "a";
static String b = "b";
static String c = null;
static int d = 42;

public static void main(String... args) {
System.out.println(a + b + ¢ + d + null);
}
}

=’Java
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ISC, Craptan: Take This HelloWorld Example

-XstringConcat:inline: 200.1 + 1.5 ms

JDK 9 Baseline: -XstringConcat:indy: 201.2 £ 2.0 ms

Bcé knaccHo! Hukakux paspbisos! [ewésbii java.lang. invoke!

"https://bugs.openjdk.java.net/browse/JDK-8136854 =’Java
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ISC, Craptan: Take This HelloWorld Example

-XstringConcat:inline: 200.1 + 1.5 ms

JDK 9 Baseline: -XstringConcat:indy: 201.2 £ 2.0 ms

Bcé knaccHo! Hukakux paspbisos! [ewésbii java.lang. invoke!
Oh shi... 6ar B G1.7

"https://bugs.openjdk.java.net/browse/JDK-8136854 =’Java
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ISC, Craptan: Take This HelloWorld Example

-XstringConcat:inline: 200.1 + 1.5 ms

JDK 9 Baseline: -XstringConcat:indy: 201.2 £ 2.0 ms

Bcé knaccHo! Hukakux paspbisos! [ewésbii java.lang. invoke!
Oh shi... 6ar B G1.7

_XX:+UseParallelGC: —Xstr}ngConcat :}nllne: 31.1 £ 1.5 ms
-XstringConcat :indy: 58.5 £ 2.0 ms
"https://bugs.openjdk.java.net/browse/JDK-8136854 =’]ava
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ISC, Crapran: Hello Cruel String Concat World, #2

public class Concat2 {
static String a = "a";
static String b = "b";
static String c¢ = null;
static int d = 42;

I

public static void main(String... args) {
System.out.println(a + b + ¢ + d + null);

System.out.println(a + b + ¢ + d + null + null);

}
+

(1): 58.5 £ 2.0 ms
(1+2): 59.5 &+ 2.0 ms

Slide 71/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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ISC, CrapTan: Heobxoaumoe 3007

Mepsbiii nonb3oBaTens invokedynamic nnatut 3a ecex:®

Indify String Concat

Dabpukn nambg

Nashorn

® MopynbHble knaccnoagepbl us Jigsaw

KTo nepBblii CTapTyeT, TOT B «PErpeccumy 1 BUHOBaT!

8https://bugs.openjdk.java.net/browse/JDK-8086045
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ISC, CrpaTternn: BasoBble

* SB:
«[enerupyem Bcé B StringBuilder»

PeuenT:
1. Habpocaem StringBuilder.append-oB n BCE
2. Nywaii C2 Tam BCE cam cpenaet ¢ OptimizeStringConcat

NToro: MouTtu 1:1 kK TOMy, 4TO Aenaet cam javac. YaobHasi cTpaterus ans
TECTNPOBAHMSA N HA CAy4aii HEMPeABNAEHHBIX ODCTOATENLCTB.

=’Java
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ISC, CrpaTterunn: lNocnoxxHee

* SB_SIZED:
«Yragate ¢puHanbHbIli pa3mep, [ENErMpoBaTh BCE OCTasIbHOE B
StringBuilder»

PeuenT:
1. MNMonyunts toString() Ha BCex pedhepeHCHbIX TUnax

2. Y Bcex cTpoyek A€pHYTb length (), NpeanonoXXnTb MakCMabHbIli pasmep
NPUMNTNBOB

3. Mpeannounposats StringBuilder, 3abpocutb Tyga append-os
4. NMywaii C2 Tam ganblue Bcé cam aopenaet ¢ OptimizeStringConcat

MTOFO: TO‘-IHO yra,u,blaaeT pa3mep pe3yanaTa ansa He—an/IMI/ITI/IBOB.
=’Java
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ISC, CrpaTternn: Ewé nocnoxxHee

* SB_SIZED EXACT:

«Bbluncante puHansHbiii pa3mep, fenernpoBatb octanbHo B StringBuildery

PeuenT:
1. MonyunTtb toString() Ha Bcex aprymeHTax
2. Y Bcex aprymMeHToB A€pHYTb length()
3. MNpeannounposats StringBuilder, 3abpocuTtb Tyaa append-oB

4. NMywaii C2 Tam panblue Bcé cam aogenaet ¢ OptimizeStringConcat
Nroro: ToyHo yrafbiBaTe pasaMmep pesynbTaTa, HO MYCOPWUT Ha MPUMUTUBAX.

=’Java
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ISC, CrpaTternn: PesontoynoHHo

MH INLINE SIZED EXACT:
«$ noctpoto cBoli string concat, ¢ npusatHbiMn APl n xykamun!»

Recipe:
1. MonyunTtb toString() Ha Bcex aprymeHTax
2. Y Bcex aprymeHToB AépHyTb length() or T.stringSize(T t)
3. [épHyTb y BCex coder (), un no-or-ntb ux
4. AnnouupoBaTb byte[], ckonmpoBaTb BCce CTPOYKMN, CKOHBEPTMPOBATb
MPUMUTKBbLI HA MeCcTe
5. [1épHyTb NpnBaTHbI KOHCTPYKTOp String, AaTb eMy MAcCUB U KOAep

NToro: OptoStringConcat, Ho 6e3 remopposi ¢ OptoStringConcat.
=Java
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ISC, KaTtapcuc: LoglLineBench

public class LogLineBench {
Q@Param
int size;

String method = generateString(size);

O@Benchmark
public String work() throws Exception {
return "[" + System.nanoTime() + "] " +

Thread.currentThread() .getName() + ":" +
"Calling an application method \"" + method +
"\" without fear and prejudice.";

}

b
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ISC, KaTapcuc: nponsBoauTenibHOCTb

throughput, ns/op allocated, b/op
1 10 100 1| 10| 100
9b103 -XX:-CS | 132 +5 | 135 +4 | 224 16 | 888 | 904 | 1680
BC_SB | 134 +7 | 135 19 | 220 +o | 888 | 904 | 1680
BC_SB_SIZED | 100 +2 | 99 +4 | 132 +7 | 560 | 592 | 960
BC_SB_SIZED_EXACT 73 +3 76 +2 83 +5 | 336 | 352 536
MH_SB_SIZED | 101 +4 | 99 +3 | 135 +5 | 560 | 592 | 960
MH_SB_SIZED_EXACT | 106 +3 | 109 +3 | 138 +4 | 600 | 632 | 1000
MH_INLINE_SIZED_EXACT 77 +3 78 +3 86 +4 | 288 | 304 488

® BC_SB (4ncTo nepeHecéHHbill M3 javac) BoobLue He perpeccmpoBali

" B 3.1x-3.5x /lyudile nponyckHas CnocobHOCTb, BO CTO/IbKO XKe pa3 MeHbLue
Mycopa
=Java
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ISC, KaTapcuc: nponsBoauTenibHOCTb

throughput, ns/op allocated, b/op
1 10 100 1| 10| 100
9b103 -XX:-CS | 132 +5 | 135 =4 | 224 +6 | 888 | 904 | 1680
BC_SB | 134 +7 | 135 19 | 220 +o | 888 | 904 | 1680
BC_SB_SIZED | 100 +2 | 99 +4 | 132 +7 | 560 | 592 | 960
BC_SB_SIZED_EXACT 73 +3 76 +2 83 +5 | 336 | 352 536
MH_SB_SIZED | 101 +4 | 99 +3 | 135 +5 | 560 | 592 | 960
MH_SB_SIZED_EXACT | 106 +3 | 109 +3 | 138 +4 | 600 | 632 | 1000
MH_INLINE_SIZED_EXACT 77 +3 78 +3 86 +4 | 288 | 304 488

® BC_SB (4ncTo nepeHecéHHbiil M3 javac) BoobLue He perpeccmpoBali

" B 3.1x-3.5x /lyudile nponyckHas CnocobHOCTb, BO CTO/IbKO XKe pa3 MeHbLue
Mycopa
=’Java
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ISC, KaTapcuc: nponsBoauTenibHOCTb

throughput, ns/op allocated, b/op
1 10 100 1| 10| 100
9b103 -XX:-CS | 132 +5 | 135 =4 | 224 +6 | 888 | 904 | 1680
BC_SB | 134 +7 | 135 19 | 220 +o | 888 | 904 | 1680
BC_SB_SIZED | 100 +2 | 99 +4 | 132 +7 | 560 | 592 | 960
BC_SB_SIZED_EXACT 73 +3 76 +2 83 +5 | 336 | 352 536
MH_SB_SIZED | 101 +4 | 99 +3 | 135 +5 | 560 | 592 | 960
MH_SB_SIZED_EXACT | 106 +3 | 109 +3 | 138 +4 | 600 | 632 | 1000
MH_INLINE_SIZED_EXACT 77 +3 78 +3 86 +4 | 288 | 304 488

® BC_SB (4ncTo nepeHecéHHbill M3 javac) BoobLue He perpeccmpoBali

® B 3.1x-3.5x /lyudile nponyckHas CnocobHOCTb, BO CTO/IbKO XKe pa3 MeHbLue
Mycopa
=’Java

Slide 78/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.



Panpesy



Panpey: Compact Strings + Indy String Concat

throughput, ns/op allocated, b/op
1 10 100 1| 10| 100
9b103 -XX:-CS | 132 +5 | 135 +4 | 224 16 | 888 | 904 | 1680
BC_SB | 115 +2 | 115 +3 | 147 +4 | 504 | 512 904
BC_SB_SIZED 92 +5 94 1> 96 +3 | 312 | 328 512
BC_SB_SIZED_EXACT | 73 +2| 71 x+2| 72 +3 | 200 | 208 | 296
MH_SB_SIZED 96 +2| 97 +1| 101 +2 | 312 | 328 | 512
MH_SB_SIZED_EXACT 92 +1 95 +1 | 102 +2 | 344 | 360 536
MH_INLINE_SIZED_EXACT 04 +2 064 +2 67 +3 | 168 | 176 264

= [axe Tynoii BC_SB kygma ny4we n3-3a Compact Strings

" B 3.3x-6.4x ny4we nponyckHasi CnoCODHOCTb 1 MeHbLUEe Mycopa

Slide 80/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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Panpey: Compact Strings + Indy String Concat

throughput, ns/op allocated, b/op
1 10 100 1| 10| 100
9b103 -XX:-CS | 132 +5 | 135 +4 | 224 16 | 888 | 904 | 1680
BC_SB | 115 +» | 115 +3 | 147 +4 | 504 | 512 904
BC_SB_SIZED 92 +5 94 1> 96 +3 | 312 | 328 512
BC_SB_SIZED_EXACT | 73 +2| 71 x+2| 72 +3 | 200 | 208 | 296
MH_SB_SIZED 96 +2| 97 +1| 101 +2 | 312 | 328 | 512
MH_SB_SIZED_EXACT 92 +1 95 +1 | 102 +2 | 344 | 360 536
MH_INLINE_SIZED_EXACT 04 +2 064 +2 67 +3 | 168 | 176 264

= [laxke Tynoii BC_SB kygma ny4we n3-3a Compact Strings

" B 3.3x-6.4x ny4we nponyckHasi CnoCODHOCTb 1 MeHbLUEe Mycopa
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Panpey: Compact Strings + Indy String Concat

throughput, ns/op allocated, b/op
1 10 100 1| 10| 100
9b103 -XX:-CS | 132 +5 | 135 +4 | 224 16 | 888 | 904 | 1680
BC_SB | 115 +2 | 115 +3 | 147 +4 | 504 | 512 904
BC_SB_SIZED 92 +5 94 1> 96 +3 | 312 | 328 512
BC_SB_SIZED_EXACT | 73 +2| 71 x+2| 72 +3 | 200 | 208 | 296
MH_SB_SIZED 96 +2| 97 +1| 101 +2 | 312 | 328 | 512
MH_SB_SIZED_EXACT 92 +1 95 +1 | 102 +2 | 344 | 360 536
MH_INLINE_SIZED_EXACT 04 +2 064 +2 67 +3 | 168 | 176 264

= [axe Tynoii BC_SB kygma ny4we n3-3a Compact Strings

" B 3.3x-6.4x ny4lie nponyckHasi CnoCODHOCTb N MeHbLUE Mycopa

Slide 80/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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Panpesy: String Fusion

3 BjEN  BoEDEOEDE
String charf]

H H <€ >
String byte[]

" MPODUT!

String

= QOcTanock ToNbKO BbIOpOCUTL cam byte[] u BknenTb ero B cam String

= String Fusion ynobHee genaTe nocne Project Panama

«
= Javar
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PanpeBy: byayuiee

Configuration | Throughput, ns/op | Allocated, b/op
Free® | Saturated®

Baseline (8u66, 9b92) | 224 i | 1338 i | 1680

91 mutator, 8 GC threads
108 mutators, 8 GC threads =Java
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PanpeBy: byayuiee

Configuration | Throughput, ns/op

Free® \ Saturated'®

Allocated, b/op

Baseline (8u66, 9b92)
Compact Strings

224 14 1338 +4
155 44 763 +a

91 mutator, 8 GC threads
108 mutators, 8 GC threads

Slide 82/87. Copyright @© 2016, Oracle and/or its affiliates. All rights reserved.
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PanpeBy: byayuiee

Configuration | Throughput, ns/op | Allocated, b/op
Free® | Saturated®

Baseline (8u66, 9b92) | 224 4 1338 14 1680
Compact Strings | 155 44 763 +a 904
Indy String Concat (best) | 86 14 384 14 488

91 mutator, 8 GC threads
108 mutators, 8 GC threads =Java
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PanpeBy: byayuiee

Configuration

Throughput, ns/op

Allocated, b/op

Free® | Saturated®
Baseline (8u66, 9b92) | 224 4 1338 14 1680
Compact Strings | 155 44 763 +a 904
Indy String Concat (best) | 86 14 384 14 488
CS + ISC (best) 67 +3 205 i3 264
91 mutator, 8 GC threads
108 mutators, 8 GC threads =’Java

Slide 82/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.



PanpeBy: byayuiee

Configuration

Throughput, ns/op

Allocated, b/op

Free® | Saturated!®
Baseline (8u66, 9b92) | 224 4 1338 14 1680
Compact Strings | 155 44 763 +a 904
Indy String Concat (best) | 86 14 384 14 488
CS + ISC (best) 67 +3 205 i3 264
«Garbage Free» boundary 264

91 mutator, 8 GC threads
108 mutators, 8 GC threads

Slide 82/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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PanpeBy: byayuiee

Configuration

Throughput, ns/op

Allocated, b/op

Free® | Saturated®®
Baseline (8u66, 9b92) | 224 4 1338 14 1680
Compact Strings | 155 44 763 +a 904
Indy String Concat (best) | 86 14 384 14 488
CS + ISC (best) 67 +3 205 i3 264
«Garbage Free» boundary 264
CS + ISC (best) + String Fusion 7?77 777 777

91 mutator, 8 GC threads
108 mutators, 8 GC threads

Slide 82/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

=Java



PanpeBy: byayuiee

Configuration

Throughput, ns/op

Allocated, b/op

Free® | Saturated®®
Baseline (8u66, 9b92) | 224 4 1338 14 1680
Compact Strings | 155 44 763 +a 904
Indy String Concat (best) | 86 14 384 14 488
CS + ISC (best) 67 +3 205 i3 264
«Garbage Free» boundary 264
CS + ISC (best) + String Fusion 7?77 777 777
«So Much Data» boundary 7?77 7?77 235

91 mutator, 8 GC threads
108 mutators, 8 GC threads

Slide 82/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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3akiro4yeHune



3aknto4eHmne: 4TO HACYET OONbLUINX NPUNOXKEHNA?

Mbl 3HaeM, 4TO NOMOraeT O4eHb XOPOLLO.
Hackonbko (iydiue|xy»xe) Ha Balwmnx NpuioxeHnsix’

ObsizaTenbHO NonpobyiiTe NPsSIMO CEroaHs:
https://jdk9. java.net/download/

=’Java
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https://jdk9.java.net/download/

3aknro4deHue: NMPpoOEeKThbI

Compact Strings:
http://openjdk. java.net/jeps/254

Indify String Concat:
http://openjdk.java.net/jeps/8085796

Slide 85/87. Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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http://openjdk.java.net/jeps/254
http://openjdk.java.net/jeps/8085796

Q/A

/
=Java
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OBLLECTBO R

PAC npoBeput, noyemy gsvHa SMS Ha
KUpunnuue Kopode, YeM Ha naTtuHuue

12:06 05.08.2011 (0GHoBAeHo: 12:07 05.08.2011) © 21975 g 5 . 13

Ha faHHbIA MOMEHT fAIMHA 0fHOr0 SMS-C006LLEHNS orpaHiyeHa 70 cMMBONaMK Ha
KNpWANVILE, B TO BPEMS Kak COOBLLgHMNE Ha NaTWHVILE MOXeT bbiTb Goslee Yem B figa pasa
AnvHHee - 160 crMBOMI0B. Taknm o6pa3oM, MoTpebuTenmn BolHyXAeHb! Nepenavmsarh 3a
SMS, HabpaHHoEe KUPUNNTMYECKUMY CUMBOIaMK, cHuTaeT PAC.

http://ria.ru/society/20110805/412291550.html

=’Java
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