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. Java Platform Performance BoF

O YEM Yy Hac

- OTBe4yaem Ha BOMNpOChHI
— B ocHoBHOM, NpegBapuTenbHO cobpaHHble Ha Xabpaxabpe u ru_java
— EcTb BO3MOXHOCTb 3agaTb BOMNPOC NpsiMo 34€eCb
* [lnwem Ha Bymaxkke, nepedaém Bnepes ;)

- 3A4ecb U cenvac:
— Performance Engineering
— Benchmarking
— New features, compatibility, support, and beyond
— Concurrency and synchronization
- JIT
— Startup

* He 3gecb nnu He cenyac, a Ha Jpyrnx ceccusx:
— “JDKY: InvokeDynamic”, cteHabl, 14:30
— “JDKY and Java SE 77, KoHrpecc-xonn, 17:20
— “OnarHocTtnka npobnem n Hactponka GC [...]", KoHrpecc-xonn, 18:20
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Engineering
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Performance Engineering
abCTPaKTHO U OTNUYHO 0D OTNMYKNSAX B abCTpakumax

- Computer Science — Software Engineering
—  CTpoumM npunoXxeHunsa no oyHKUMOHaNbHbIM TpeboBaHNAM
— B 6onbwon cteneHn abCcTpakTHO, B “uaeansHOM Mupe”
* TeopeTn4yeckn HeorpaHmyeHHasa csoboga — UCKycCTBO!
* MOXHO CTpOUTb BO3aYyLUHbIE 3AMKU
— PaccyxgeHusa npu nomMoLlun oopmMarbHbIX METOO0B

- Software Performance Engineering
“Real world strikes back!”
* ArnroputmMuyeckasi CrioXXHOCTb BCEUN CUCTEMbI LIENTUKOM
* duanyeckme orpaHNYeHnsa Ha CKOPOCTb BbIMOSTHEHUS
— Wccnegyem B3anmoaencTeme codta € XKene3omMm Ha TUMUYHBIX OaHHbIX
— EcTtecTBEeHHO-Hay4Hble MeTOabI
* OcCHOBbIBAEMCS Ha AMMUPUYECKNX JaHHbIX
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Performance Engineering
nepBbIn Lar

- Knaccuyeckune oMbk nepBoro wara
— “a suxy, uto metop foo() peannsoBaH HeathpeKTUBHO”
— “no npodounto sudHo, 4YTo MeTto bar() — cambin ropaunn n 3aHumaeT 5%”
— “no-moemy, y Hac Topmo3nT B[l, n Heobxoanmo nepeiitn ¢ DB Ha DB

* MpaBuUnbHbIN NEepPBbIN LLAT:

— Heobxoaumo BbIOpaTb MEeTPUKY
* ops/sec, transactions/sec
* BpPEMS UCMNOJTHEHUS
* BpeMms OTKMNuKa

— Y6eauTbcsl B KOPPEKTHOCTU METPUKMU
* peneBaHTHa (y4YnTbIBaET pearbHbIf cLeHapuin paboTbl NPUNOXEHNUS)
* nosTOpsdemMa

LEJIb — yny4yweHune meTpuku!
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. Performance Engineering

nTepaTUBHbLIN Noaxona

N3mepeHuns
(3KCNEPUMEHTLI)

Crapt = Paspabotka 'C60p 1 06paboTka AaHHbIX
- (kogupoBaHue peLueHunit) ~ (Npochunmposka, cTaTucTuka)
lNonck peLIeHn AHanun3 y3kux Mect
~(npoToTunupoBaHue) \
BaxHo:

— OJOHo n3MmeHeHue 3a yumkn!
— [OKyMEHTNpOBATb BCE U3MEHEHUS
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. Performance Engineering

daHaJIn3 Y3KNX MeCT

* Y10 orpaHM4mMBaeT CKOpPOCTb paboTbl NPUNOXEHNA?

- CPU
* Anpo OC
* |/O (CeTb, Anck)

ORACLE
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. Performance Engineering

"HUCXOOALLMA" MeTOod NOUCKa Yy3KNX MECT
~ + YpoBeHb CUCTEMbI
— CeTb
—  [Ounck
— Database
— OnepauyunoHHaga cuctema
— [lpoueccop/namMaTb
* YpoBeHb NPUNoXeHus
— BnoknpoBKK, CUHXPOHM3ALUUS
— Execution Threads
— API
— Anroputmuyeckue npobnemsi
* YpoBeHb JVM
— Bbibop JVM
— Heap tuning
— JVM tuning

ORACLE
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Performance Engineering

aHanna y3kmnx mecr (tips)

* Huskaa ytunusauusa CPU

Bbicokaga guckoBasi, ceTeBasi akTUBHOCTb
KoHG KT 610KNMpOoBOK
KoHdnukTt pecypcos OC

— Cnabas napannenusauus npunoxeHus

* Bbicokasa ytunusauusa sgpa OC
— YacTble 6510KMpoBKU

YacTtoe obpauleHue kK OC

* Bbicokaa ytunusaumsa CPU

ORACLE

HeonTmanbHasi apxutektypa nNpunoXxeHus
HenpasunbHoe ncnons3oBaHne API
HeonTmMmnanpoBaHHbIE ropsiume MeToabl
HeontumanbHble HacTponkn GC



Performance Engineering
MHCTPYMEHTbLI A1A aHaJln3a CUCTEMbI

Solaris __[Linax _____|Windows oo

CeTb netstat, dtrace netstat perfmon KOnM4ecTBo
COeNHEHNN, 0ObeM
Tpadumka
Ownck jostat, dtrace jostat perfmon KOnM4yecTBO obpalleHun
K OWCKY, 3aJepKKa
MamaTtb vmstat, prstat, vmstat, top perfmon nofKavka cTpaHuu,
dtrace pasmMmep namaTu
Mpoueccbl ps, vmstat, ps, vmstat, top perfmon KONMYECTBO HUTEW,
mpstat, prstat, COCTOSAHUE HUTEN,
dtrace nepeKkniyeHnd
KOHTEKCTa
Appo OC  mpstat, lockstat,  vmstat perfmon kernel time, GriokmpoBku,
plockstat, dtrace, CUCTEMHbIE BbI30BHbI,
intrstat, vmstat npepbiBaHnA ...
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Performance Engineering
tools, tools, tools again, more tools

* VisualVM

— http://visualvm.dev.java.net

- JRockit Mission Control
— http://www.oracle.com/technetwork/middleware/jrockit/mission-control/index.html

* Sun Studio Analyzer
— http://www.oracle.com/technetwork/server-storage/solarisstudio/overview/index.html
* NetBeans Profiler
—  http://www.netbeans.org
* DTrace
— http://www.oracle.com/technetwork/systems/dtrace/dtrace/index.html
* Eweé moryT 6bITb NOSe3HbI:
— JProbe
—  Optimizelt
— YourKit

ORACLE
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Benchmarking
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Benchmarking
Ha YEM N3IMEPATb I'IpOI/I3BO,EI,VITeJ'IbHOCTb?

“MUKpO”’ CUHTETUYECKMEe | aBTO-CLEeHapuu | pearibHble
OeHYMapKu GeHYMapKu peanbHbIX NPUNOXEHUSA
NPUINOXeHUN

peneBaHTHOCTb nroxas cpeaHsis xopoLuasi OTNNYHasd
pacxodbl Ha HU3Kne cpenHue cpegHue BbICOKME
pa3paboTKy n

noaaepxKy

pacxodbl Ha HU3Kne HU3KMe cpeaHue BbICOKME
3anyck

CITOXKHOCTb OYeHb cpeaHss AOCTaTO4HO  CIIOXHO
NHTEepnpeTayum CITOXKHO NPOCTO

pesyneraTtoB
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Benchmarking
HaLla cTpaTterud

- CpenaTb pearibHble NMPUIIOXXeHUs ObicTpee
— Ho, cnuwkom cnoxHo nogaepXmnBaTtb 1 3anyckaTb
— [loaTtowmy...
- CcoKycnpoBaTbCsl Ha CUHTETUYECKUX DeHYMapKax U aBTo-
cueHapusax
— SPECjbb*, SPECjvm*, SPECjAppServer*, SPECjEnterprise*
— Glassfish, Weblogic, NetBeans, u 1.n.
— bornblume in-house Harpysku
* NMonb3oBaTbCAA MUKPOOEHYMapPKaMM C ONacKou
— WHorpa oT HMX HUKyAa He OeTbCs
— OuyeHb nerko HanucaTtb, O4EHb JIErko 3anyCTUTb
— OudeHb nerko “BbiCTpenuTb cebe B HOry”

— ...4TO YyTb NN HEe KaxXayr Heaento 4EMOHCTPUpyeTcsl B NPOUNbHBbIX

onorax
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Benchmarking
NTakK, Bbl PELUNN HannucaTb CBOWU BeHYMapK

OnacanmTtecb TUNMUYHbLIX OLUMOOK

Aun3anH akcnepnmeHTa
— Y10 XOTMM N3mMepuTb?
— Kaknm cnocobom byaem namepsaTb?

Peanusauusa akcnepumeHTa

— OTcyTCcTBME NpOrpesa, “MEPTBbIN Koa”, etc.

— MHOronoTo4YHOCTb, YTUNN3auuns

— KOHTpOrnb nepeMeHHbIX: pe3ynbTaT BOCNPOU3BOANTCA?

— KOHTpornb nepeMeHHbIX: pe3ynbTaT BooOLLEe 3aBUCUT OT BXOLO0B?
UHTepnpeTauusa pesynbtaTtoB

— Y10 B ntore namepunun?

— 3HayMm nu pesynbTaTt?
* 1000 ops/sec npotnB 1050 ops/sec — NpUPOCT NN HET?

ORACLE



. Benchmarking

onwke K geny, npumep

- Computer Language Benchmark Game
— http://shootout.alioth.debian.org/
— CambI M3BECTHbIV NONUIoH AN paccTpena HEBUHHbIX HOT
* Tect “PiDigits”
—  Bblumncnutb nepsble N umup B 4€CATUYHOM pa3noXeHuu
— Bbluncnsertca npubnuxkeHue T cneumnanbHbIM Psiaom

* TpebyeTtca arbitrary precision ansi npeacraBfneHns paumoHanbHbIX
4YneHoB paaa

— [loTeHumnanbHO Napannenusyema
— [lBe Bepcun Java-tecra:

* Tekywas ncnonosyet GNU MP, BHyTpeHHe napannernbHa, 240 cTpok
koga, Java + HaTuBHble Bpannepbl + GMP

* [lpeoblgywas ncnonbayet Biglnteger, He napannensHa, 130 cTpok
koda, plain Java

ORACLE
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. Benchmarking

onwke K geny, npumep

- Computer Language Benchmark Game
— http://shootout.alioth.debian.org/ :
— CaMblil U3BECTHbIN NONWUIOH ANs paccTpena He | /
* TecT “PiDigits” |
—  Bblumncnute nepsble N undp B 4ecATUYHOM pa T_
— Bbluucnisetca npnbnmxkeHue T cneumasnbHbIM [

« TpebyeTtcs arbitrary precision ans npeac
UneHoB psiga

— [loTeHumanbHO Napannenusyema
— [lBe Bepcwl Java-tecra:

* Tekywas ncn pannenbHa, 240 CTpoK
koga, Javal + HaTuBHble Bpannepbl + GMP

* [lpegbigywas ncnonb3yeT -Biglnteger, He napannenbHa, 130 cTpokK
koga, plain Java

ORACLE
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Benchmarking
onwke K geny, npumep

* MeTpuka: BpemMsi UCMOJIHEHUS

— time java -server pidigits 1000

- “Ilporpeem”:

pidigits.javasteady:
public static void main(String[] args) {
pidigits m = new pidigits(Integer.parselnt(args[0]));
for (int i=0; i<65; ++i) m.pidigits(false)
m.pidigits (true);

ORACLE
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Benchmarking
onwke K geny, npumep

* MeTpuka: BpemMsi UCMOJIHEHUS

— time java -server pidigits 1000

- “Ilporpeem”:

pidigits.javasteady: oume
public static void main(String[] args) { /
pidigits m = new pidigits(Integer.parselnt(args[0]));
for (int i=0; i<65; ++i) m.pidigits(false)
m.pidigits (true);

ORACLE
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Benchmarking
onwke K geny, npumep

* MeTpuka: BpeMs UCNOJIHe

— time java -server pid

- “Ilporpeem”:

pidigits.javasteady:

public static void mail

pidigits m = new pi

for (int i=0; 1i<65;
m.pidigits (true);

pidigits.java:
public static void main (String[] args) {
pidigits m = new pidigits(Integer.parselnt (args[0]));

m.pidigits (true);

ORACLE
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. Benchmarking

B BEK MHOIoAaepHbIX CUCTEM

- OOGblyHaa nnatdgopma
— 2x2 Intel i5 2.6 Ghz, Ubuntu 10.10 i686, JDK 6u25

* Tpu BapuaHTa 3KCnepuMeHTa:

— 1 ak3emnnap 6eHumapka
* no “metogonorn CLBG” (+ KOppEKTHbIN Nporpes)
* GMP 6yaoeT ncnonb3oBaTb 1x4=4 noToka
* Bl 6yget ucnonesosate  1x1=1 noTtok

— 4 sk3emnnspa 6eH4YmMapka
* yTO6bI YTMNMU3NPOBATL BCE Si4pa = CHOPMMPOBaATb HA CUCTEMY
* GMP 6ygeT ncnonb3oBaTb 4x4=16 NOTOKOB
* Bl 6ygeT ncnonb3oBateb  4x1=4 noTtoka

— 16 noToKkoB
* paau oguHakoBomn Harpyskm Ha OS = cHopMupoBaTb Ha cuctemy+OS
* GMP 6yaoet ncnonb3oBaTb 4x4=16 NOTOKOB
* Bl byget paboTtaTtb B 16x1=16 noTokoBs

- Kako# U3 HUX Hambonee peneBaHTEH?

ORACLE



. Benchmarking

ad BOT N AadHHbIE

* MeTpuka: onepauuv B ceKyHAay
— 20 utepaummn
— [a; b] — noBeputenbHbI MHTEpPBan Ha 95%

w 4 3k3emnnsipa 16 noToKOB

“GMP”

13.28
[12.86: 13.71]

“Biginteger”

13.46
[13.35; 13.56]

ORACLE
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New Features,
Compatibility,
Support, and beyond

ORACLE
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. Java 7, Java 8

4YTO OXMNOAThb B obnactu NPOnN3BOANTEISIbHOCTHN

- Java7
— invokedynamic
— NIO.2
— Concurrency and Collection updates (Fork/Join)

— XRender pipeline for Java2D (client)

- Java 8 (unu no3xe)
— MogynbHoCTb
— A-BblpaXeHus (3aMblKaHNSA)
— Collection updates (filter, map, reduce)

ORACLE
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Ob6paTHas coBMeCTUMOCTb

* MewaeT nu yny4ywartb npounssoauTenbHocTtb JVM?
— [Ha, nosTomy nHorga paclumpsaemcs:
* invokedynamic
* MofyrnbHOCTb

- CTOMT Nn pacwmMpAaTbLCA NO NepBOMY TpeboBaHUIO?

— Her, passutne JVM/JIT, peanmsaumns HoBbIX METO40OB ONTUMMU3ALMN
no3sonseT nonyunTs 60ONbLLINA BbIMIPbILL

* Bno)eHHble Krnacchbl
* Reflection

ORACLE



. INyywaa OC gna Java

yragauTte, kakas?

Solaris

* BbicokonpousBogutenbHbin TCP/IP cTek
— low-latency
— up to 50% faster
* DTrace
— MOHWUTOPWHT
- NUMA
— MPO, Memory Placement Optimization
- Large Pages
— ABTOMaTM4yecKkas annokauus
— PasHble pa3mepbl

ORACLE
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... and beyond

HacTpouka napameTtpos JVM

* YTto HacTpauBaTb?
—  http://blogs.sun.com/watt/resource/jvm-options-list.html
—  http://www.oracle.com/technetwork/java/javase/tech/vmoptions-jsp-140102.html

- JVM cama noabupaeTt onTumMmaribHble napamMeTpbl CBoeu pabdoThl
— Server vs. Client
— Large pages (Solaris)
— CompressedOops (64-bit VM)
* Tak 4TO Xe HacTpamBaTb?
— GC/Heap tuning
— -XX:+UseNUMA (Solaris, Linux)
— -XX+:UselLargePages (Linux, Windows)

http://www.oracle.com/technetwork/javal/javase/tech/largememory-jsp-137182.html

- He 3a0bITb
— Wcnonb3oBatb nocnegHtoo Bepcuto JDK

ORACLE
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Concurrency
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. Concurrency

afemMeHTHaga 6asa

* OS Threading
—  MbIOTEKCHI
* mutex_lock()/mutex_unlock()
— conditional waits
* cond_wait()/cond_signal()
* WaitForSingleObiject

- Compare-and-Swap (CAS)
— CAS(x1, x2, x3) ={if (x1==x2){x1=x3};}
— aTomapHas onepauusi, nogaepxusaemMasi B “xenese”. U3 HECKONMbKUX
ogHoBpeMeHHbIX CAS'oB ycnewHo 3aBepLuaeTcs TONbKO O4uH

—  Mwud: nokanbHbin CAS 6110KMPYET LWKHY, U CTOUT DonbLUE Ha
MHOIOMpPOLECCOPHbIX CUCTEMAX

—  @akT: enobarnbHbil CAS TpebyeT Tpadmka Ha LUNHE

http://blogs.sun.com/dave/entry/biased locking in hotspot

ORACLE
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Concurrency
atomics

* java.util.concurrent.Atomic*
— obecneunBaroT dTOMapHbl€ onepaunn Hag npuMmMTnBamMmn N ykasateriamun
— anbTepHaTuBa: synchronized {} nnn Lock'wm

* Tprok B ucnonb3sosaHun CAS'a:

— K3meHeHune cocTtosiHusa atoMuka genaetcst npu nomowm ogHoro CAS'a
— YrteHue coctoaHunsa He TpebyeT CAS'a

mov Tecx, sedx
mov O0x8 (%ecx), $eax
public final int incrementAndGet () { lea 0x8 (%ecx), $Sedi
for (;;) | mov %eax, secx
int current = get(); inc %ecx
int next = current + 1; lock cmpxchg %ecx, (%edi)
1f (compareAndSet (current, next)) mov $0x0, $Sebx
return next; Jne [ok]
} mov $0x1, $ebx
} test Sebx, $ebx
Jje [ok]

ORACLE
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Concurrency
volatile

- Volatile onpegensieT nopsaaoK YytTeHUs-3annucen B none
— To4Has cemaHTuKa onpegeneHa B Java Memory Model
* HE obecne4mBaeT aTOMapHOCTU
— PeanusyeTtca pacctaHoBkon GapbepoB
* Kakne n3 Hnx BcTtaBATcs B koA, 3aBucut ot Hardware Memory Model
* OddekT 6apbepa 3aBmucut ot HMM

PUSHL EBP

SUB ESP, 8 push %ebp

MOV EBX, [ECX + #12] sub $0x8, $esp
MEMBAR-acquire mov Oxc (%ecx), $ebx
MEMBAR-release inc $ebx

INC EBX mov sebx, Oxc ($ecx)
MOV [ECX + #12],EBX lock addl $0x0, (%esp)
MEMBAR-volatile add $0x8, sesp

LOCK ADDL [ESP + #0], O pop sebp

ADD ESP, 8 test %eax, 0xb779c000
POPL EBP ret

TEST PollPage, EAX

RET

http://g.oswego.edu/dl/jmm/cookbook.html

ORACLE
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Concurrency
volatile-cyeTuuk

public class VolatileTest {

private int counter = 0;
private volatile int volatileCounter = 0;

@GenerateMicroBenchmark
public void testOrdinary () {
counter++;

@GenerateMicroBenchmark
public void testVolatile() {
volatileCounter++;

ORACLE
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Concurrency
©ecKoHQNUKTHBLIN volatile-cHeTuunk

Thread-local counter performance
3500000

3000000
2500000

2000000

ops/sec

1500000
1000000

500000

0 16 32 48 64 80 96 112 128
Threads #

B ordinary == volatile
8x8 CPUs, Solaris, 6u25
ORACLE
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Concurrency
KOH(PNUKTHbIW volatile-cueTunk

Global counter performance
900000

800000
700000
600000 1 LR

CoadAYAY; ‘.' !

500000

ops/sec
-
-

400000
300000
200000
100000

0 16 32 48 64 80 96 112 128
Threads #

B ordinary **=volatile
8x8 CPUs, Solaris, 6u25
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Concurrency
intrinsic synchronization

* synchronized(object) { }

* 4 cOCTOSAAHMA:
— Init
* Ha4vanbHoe “HeonpenenéHHoe” coCcTosiHnE
— Biased
« 3axBaTbiBaeTcsi 0 gHUM “BriageroLlmm”’ NOTOKOM, HET KOHITNKTOB
* 3axsaTt BnagenbueMm: nposepka Ha threadlD
« 3axBaT He-Bnagenouem: nepexoq nnbo B Biased, nubo B Thin
— Thin
« 3axBaTbIiBaeTCsl HECKONBbKUMW MOTOKAMM, HO KOH(PINKTOB HET
« 3axsart:. CAS
* KoHnukTHbIN 3axBaT: nepexon B Fat
— Fat
* 3axBaTbiBaeTCsi HECKONBbKUMW MOTOKaMM, KOHPINKT Ha BNTOKMPOBKe
* Bbi3oB npuMmntmBa CMHXpoHu3aumm n3 OC

ORACLE



Concurrency
java.util.concurrent.Lock

* MocTpoeHbl Ha 6a3e j.u.c.AbstractQueueSynchronizer
— Wcnonb3yeT atoMuku
« CAS
— Wcnonb3yet Unsafe.park()/unpark()
* MHTpUH3MKK ans cond_wait()/cond_signal()/WaitForSingleObiject()
- ReentrantLock
— o cemaHTUKe 3KkBMBaneHTeH synchronized {}
» PekypcuBHbIN 3axBaT: npoBepka Ha threadID
« CTaBuUT NOTOKM BO BHYTPEHHIOW o4vepenb 1 aenaet park()
— Non-Fair (default)
» He rapaHTtupyet otcytcTBme starvation
» Barging FIFO (CAS)
 Jlyywas nponssBogmTenbHOCTb
— Fair
« [apaHTupyeT oTCcyTCTBME Starvation
 FIFO

* YecTHOCTb B 0OMEH Ha npon3BoaAnNTENIbHOCTb
http://gee.cs.oswego.edu/dl/papers/ags.pdf

ORACLE
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Concurrency
aTOMapHbIN CYETYUUK

private AtomicInteger atomic = new AtomicInteger() ;

private final Object intrinsicLock = new Object();
private int primCounter = 0;

@GenerateMicroBenchmark
public void testAtomicInteger () {
atomic.incrementAndGet () ;

@GenerateMicroBenchmark
public void testReentrantLock () {

primCounter++;

@GenerateMicroBenchmark
public void testIntrinsicLock () {
synchronized (intrinsicLock) {
primCounter++;

}
ORACLE
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Concurrency
aTOMapHbIN CYETYUUK

Atomic Counter Performance

100000

ops/sec

0 16 32 48 64 80 96 112 128
Threads #

¢ Intrinsic M Atomicinteger V ReentrantLock

8x8 CPUs, Solaris, 6u25
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Concurrency
ReentrantLock vs. synchronized

- CemaHTMKa oaAMHaKoOBa
— TpeboBaHua K BUANMOCTU NaMATH
— PeKkypcuBHbIn
- nrocbl j.u.c.RL
— Ouyepenb NOTOKOB AepxnTcsa Ha ctopoHe JVM
* onumoHanbHo, FIFO-nonutmnka npn 3axsate-ocBoboXaeHUN
* no3BongdeT bbITb “4ecTHbIM” Ha Nbon nnatdopme
— Barging FIFO policy
* lock() moxeT ObITb Cpa3y yaoBNETBOPEH, AaXe eCnu B odepeaun ecTb
NOTOKM

* CUMbHO yny4dwaeT NPon3BOANTENBHOCTb NPU KOHNUKTE 6ITIOKMPOBOK
— [JonyckaeTcs Heckonbko Condition
* MuHychl j.u.c.RL
— HeTt scope'os, TpebyeTca py4Houn unlock() Yepes finally
» [omxkHo 6bITb Npowe ¢ ARM B JDK7

ORACLE



Concurrency
OECKOHMNINKTHBIW 3axBaT

Uncontended Lock Performance

150000
140000
130000
120000
110000
100000
90000
80000
70000

ops/sec

60000
50000
40000
30000
20000
10000

0
0 16 32 48 64 80 96 112 128

Threads #
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Concurrency
KOH(PNUKTHbIW 3axBaT

Contended Lock Performance
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JIT
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JIT

doakThl

* ... eCTb
° ... paboTaet
° ... paboTaeT xopoLio
° ... 3HaeT O Xene3e BCE:
— Konwnyectso u Tun CPU
— TllopoepxunBaembie NHCTpYKUuK (SSEX, AVX, VIS)
— Tononoruto namaTn (B T.4. pasmepbl KALWEN N NX XapaKTEPUCTUKN)
* ... 3HaeT O NPUIIOXXeHUN MHOIro BCero.
—  Wepapxuio 3arpyXeHHbIX KflaccoB
— AKTyarnbHYI CTaTUCTUKY CO34aHNA OOBbEKTOB
— [opsaynn ko,
— Kakne BeTBrieHNa NCNOSTHANUCH
— Kakue 3HauyeHus ncnonb3oBasnmchb
— MHuoroe gpyroe

° ... He bouTCcH MCcNonNb30BaTb 3TU 3HaAHUA A1 KOMMUNALUK

ORACLE
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JIT

performance urban legends

final paet nyywyto

NPON3BOANTENLHOCTb
KOnupynTe nons B
nokarnbHble NepeMeHHble!
: volatile sanpewaet JIT
Reflection — peld
onTUMU3NPOBATb
[oporo
AOCTYN K Nosto
BbI3OB BMPTYyanbHOro
MeToda - Loporo naberanTe get/set BPYYHYIO BbIIM3aHHbIN METOL,
METOA0B BHYTPU nydywe aHanora u3s classlib

caMoro Knacca
immutable knaccbl —

nnoxo _ BPYYHYIO BbIMOMHEHbIN
native meTtoApbl goporue, System.arraycopy() inline — xopoLLo

HaTUBHbIWN — 3HAYUT ...

Java MefneHHa NoToMy, YTO Hesb3s BPYYHYIO seEElRlls ?6beKT_°B AOPOro —
BbIKMNIOUYNTL NPOBEPKY BbIXOAa UHAEKCA 3a ucnone3ynTe Object pooling
rpaHuLbl Maccusa

ORACLE



JIT

KaK MnMcaTtb KO

Ucnonb3ynte ctaHAapTHbIe OMONMOTEKN
— 3ayeM nucaTtb COBCTBEHHbLIN CTaH4APTHbIA KOHTENHEP?
Ucnonb3ynte BbicOKoypoBHeBbIU API:
— java.util.”
— java.util.concurrent.”
— NIO, NIO.2
— BOOOLe BMbnmoTeku
Kon aorkeH npaBUNMbHbLIM U MOHATHLIM
— CHavana npaBusibHO
— [loTom anroputmMmyeckun “ObicTpo”
— Kop He gomxeH ObITb JIT-oriented

I'IpanmbHo MCHOHb3yVITe BO3MOXHOCTU A3blKa

— EPIC FAIL: wtaTHaga nepegaya ynpaereHus exception'amm

FAIL: Bo3BpaT “uckntoyeHuns” Yyepes return <kop_omnbku>
FAIL: int BMmecTto Enum mnu boolean

ORACLE



__

Ans nodonbITHbIX

Kak nonyuntb accembnepHbin kog metoga?

— OB6bl4yHbIM febarrepom ;)

— JVMTI

— -XX:+PrintAssembly

* http://wikis.sun.com/display/HotSpotinternals/PrintAssembly

ORACLE
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Startup

ORACLE
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. Startup

KaK U3MepsTb?

impackt )f | | | | |
| |
i L\
| |

\
l AFP A’e a ',‘I{OM- \
Ii (Cﬁ:‘:mpi l-zclr ') l ‘x\\l
| |
oaveles | t?
Rocess i axid
F cleicm A‘PP {:Wff VE | A‘Pr Bﬁlm'liﬁ‘lﬂbuh_,

| (Stea ) i
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. Startup

KaK U3MepsTb?

impackt )f | | | | |
| |
| ;.\
| |

Y
l AFP A’e a ',‘I{OM- \
! (Cﬁ:‘:mpi [-zdr ') l ‘\‘1
|
Ragolee | t?
Recess E el
CRpechon | A‘PF aﬁm-Hawh_,

. i
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. Startup

KaK U3MepsTb?

impact )f | | | l |
| |
| }-\
| |
l APP A’e a ',‘I{OM- \
! (Cﬁ:‘:mpi l-zdr ') l \".l_
l |
ARl
Ny \;Ua{u_ E__VM et -tl?:“h
Reosess
Cpoedian. Dk APP aedive | A‘Pr %M’FDIEJW&L_,
| (Stea ) i
: ﬂ,O nepBoro oTeeTa oOT r|p|/|n0>|<eH|/|$|’?

ORACLE
#51, © JavaTechDays 2011, Oracle Corporation



. Startup

KaK U3MepsTb?

impact ’} | | | | |

APP z"-a a 'r{{ouu \"-.

i (Cﬁ:‘:mpi l-zdr ') l Il‘xl
z
o |
‘ 4 l' i V H h Hq_‘“"—*— ---------------- —— IL"I_‘
— e Bt - f _‘_H-‘\‘q:'“"h:'%.‘_\,.t,—_.-
L b = i
Rocess E V M |
Cpoedion. it ’ﬂ'ﬂ’ nedive A’PF’ a’ﬂuﬁuwm
| (Stea ) i
: | Jo “cTaBunbHOro CTOoCTOSAHUS”?
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Startup

KaK U3MepsTb?

impact ’} | | |

APP z"-a a '!:.ouu \

- corapile \
i N ¢ WPJ CH l \
e N — .
VM JIT e =SSR
S el : R o= S I M::"‘w*-—\rhtr--
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Bpems Ha nyck-ocTaHOBKY?

ORACLE

#53, © JavaTechDays 2011, Oracle Corporation



. Startup

Eclipse

* TunnyHaa KoHuUrypaums:
— 2x2 Intel i5 2.6 Ghz, Ubuntu 10.10 i686, JDK 6u25
— Eclipse JDT (Galileo)

* TUNWYHbIE METPUKN:
— 6.000 3arpy>keHHbIX Krnaccos
— 1.000 meTOO0OB CKOMMNUNMPOBAHO
— 512 Mb 3ape3epBupoBaHHOro NPOCTpaHCTBa B Ky4de
— 25 MDb ky4n ncnonb3oBaHoO nocrie ctaprtana

* N3BecTHbIe “npobnembl”:
— 3arpyska n sepudumkaumns Knaccos
— JIT-komnunauus

ORACLE
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. Startup

Eclipse

* MeTpuKa: ceKyHAa, Ha 3anycK-3aBepLueHune
— ®daunnosble KeLWn NporpeTbl, NPakTUYEeCKn Hyneson anckosbln 1/0

default CDS CDS + no-verify

abcornoTHoe 5 83 4.81 4.61
BpeMH [5.74; 5.92] [4.73; 4.84] [4.56; 4.74]
3arpyska 5.01 3.39 3.01
AEGEoE [4.91; 5.11] [3.12; 3.66] [2.94; 3.08]
KOMMUAAUUS 0.51 0.51 0.51
[0.43; 0.59] [0.44; 0.58] [0.42; 0.60]
ORACLE
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Startup

ANWUHHbIE NMPUIToXEeHUA

BaXkHO TONbLKO ANA KOPOTKNX MPUNOXEHUN

— Yewm gonblue paboTaeT NpUnoxeHne, TeM MeHblLUe yaernbHble 3aTpaThl Ha
3arpysky KnaccoB M KOMMUMALUIO

NMpumep: 8 yaca padoTtaert IntelliJ IDEA 10.x:
— 26.600 knaccoB 3arpyeHo
— 5315 meTOo40B CKOMNUNUPOBAHO
* 3arpy3kKa Knaccos:
— Bcero notpayeHo 202 c., ~0.7% obLiero BpemMeHu
— 10 mMcek Ha knacc
- Komnunsauywusa:
— Bcero notpayeHo 112 c., ~0.03% obLwiero Bpemenmn
— 20 mcek Ha meToq

ORACLE



. What's Next

* Mocnywatb ewe?
— JavaOne Moscow (anpenb 2011)

- Mpobnema co cnangamn?
— HawnguTte Hac Ha KOHGbepeHLMn
— Hanuwute Ham nucbmo

- Mpobnema c JDK?
— http://openjdk.java.net
— 3apgawnTte Bornpoc B OpenJDK
— ...anydwe cgenante natyd n gante ero B OpenJDK Ha review

ORACLE
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HECMOTPS HA JIETAABHBIN
AHAAWM3 TEKYIIEW CUTYALIMH, 51
TAK ¥ HE CMOTI' COCTABUTbD
YETKOE IMPE/ICTABAEHUE OB
OBCYXK/IAEMOI1 ITPOBAEME B

CHAY BO3HHKUIETO Q / A
KOHTMTUBHOTI'O ZIMCCOHAHCA,
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