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[lnaH goknaaa

= Uctopua onTUMU3aLUUN NpPoeKTa
— MepBOHa4YanbHble TPeOOBAHUA U NX U3MEHEHUS
— WNcTopus “yxatmna” npoekTta A0 TpeboBaHUMN
3aKa3uyunka
" UccnepoBaHue BO3MOXHoOcTen JVM
— TecToBOE NPUNOXKEHNE, PEXUMbI TECTUPOBAHUSA
— bbicTpas onTuMm3aumna paboTbl NPUNOXEHUS

— Twunbl CCbINOK N CTpaTernm cOopkm mycopa,
3aBUCUMOCTb OT KOJINYeCTBA 0OBEKTOB
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TpeboBaHu4

= Value-at-Risk Calculator
— MHOro npocTbIX BbIYNCIIEHUN
— Pa3BeTBNeHHOe ABONYHOE AepeBO
— Onepauuun paboTbl CO CTPOKAMU

* NMepBUuYHbIE TpeboBaHua: 16 Gb, 16 apep, Red Hat
Linux, Java 1.6, 5-15 MuHyT paboTtbi

= XecTko 3aaaHHaa nnatdopma: HotSpot, Java,
Cassandra, etc

= KpanHe BaXXHO yNOXUTbCA B TpeboBaHMA no “xenesy”
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N3MeHeHUue TpeboBaHUMN

= Ob6yc/NoBMEHO 3aMyCOM CUCTEMBI Ha rpuae

= K3MeHeHue TpeboBaHun: 4 Gb, 1 aapo, 1 yac paboTsl
= XapaKTepUCTUKN HOLOB XeCTKO 3a/aHbl

Cores numbers
1-2 16
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[lepBble Waru

= PaboTta c BUPTYya/IbHOU MALUUHOMN

— TOHUHI: = XmX, -Xms, —-server, -XX:NewSize, -
XX:NewRatio, -XX:SurvivorRatio,
-XX:UseBiasedLocking, -XX:+UseStringCache, etc

— CtpaTteruun cbopkm mycopa

= PaboTa c K3wamMu
— YpaneHue HeHYXXHbIX

— bonee rmbkas yncTka CyLLeCTBYIOLLUX
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TecToBOe NpuiioXXeHune

= "Yucroe” java npunoxeHune

* icnonb3yem Bce TuUMbl CCbIOK: Strong, Soft, Wealk,
Phantom

= OrpaHuyeHuns Ha paboty: 1GB, 2 aapa

= Jlga Tna obvekToB: 6onbwmne (2 M6) n maneHbkue (16
Kb)

= TecTupoBaHMe Ha pa3nunyHbix TMnax VM: HotSpot,
Jrockit, OpenJVM

= NHcTpyMeHThl 3aMmepa: VisualVM, MXBean
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Kputepumn oueHku

Tpu XapakTepucTtuku:
= Throughput - 0bbem pecypcos, 3aTpadynBaembin Ha GC
= Latency - Ha Kakoe BpeMs NnpepbIiBaeTCa NpuioxeHue

= Footprint - 06beM ncnosib3yemMon namaTu
Throughput {/

/S

11 Latéhcy Fodtprint —
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CboplunKn mycopa

= Serial (-XX:+UseSerialGC)
= Parallel (-XX:+UseParallelGC)
= Parallel compacting (-XX:+UseParalleOldGC)

= Concurrent Mark-Sweep (-XX:+UseConcMarkSweepGC)
= G1 collector (-XX:+UseG1GC)

OnTtumaneH anga Hac - Concurrent Mark-Sweep
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AHaTtoMua Heap

Cnabasa runoresa o NoKoJIeHUAX:

* BONbWKMHCTBO 0OBLEKTOB BPEMEHHbIE

= CTapre 00ObeKThl peaKo CCbJIaloTCA Ha MOJ104bl€e

-X¥X :MaxPermSize

| -Xms

XX :NewSize

~X¥X :MaxNewSize

€

£ ~X¥X:PermSize

paAlasal

% A A
5 s % N
Young Generation Old Generation Permanent
Generation
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Concurrent Mark-Sweep

Serial Mark-Sweep-Compact Concurrent Mark-Sweep
Collector Collector
YYvyvvyy (LAAAAAA;
< Stop-the-world pause > 'q—lnltlalMark
y «4— Concurrent Mark
TYvYYYY
Stop-the-worldpause—bvvvvv' 'q—hmalk
TYVYYYY R
AAAAAA

Thursday, April 4, 13




Garbage First
HEEE KN
L
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System.gc()

CPU usage: 8.3%
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Tunbl CCbINOK N paboTa C HUMMU

= Strong/Hard
= Soft

= Weak

®= Phantom

Strong n Phantom cpa3y otownn Ha BTOpOW niaH

Soft n Weak Hanbonee ontumManbHbl A8 paboThbl C
obbekTaMu
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Tunbl CCbINOK N paboTa C HUMMU

Strongly
reachable

H

Softly
reachable

1

Weakly
reachable

Finalizable Phantom
reachable
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N,

‘Unreachable,
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PhantomReference: example

private ReferenceQueue<? super T> referenceQueue;

public PhantomReferencePollingThreadTest(ReferenceQueue<? super T>
referenceQueue{
this.referenceQueue = referenceQueue;

@Override
public void run() {
Reference<?> ref = null;
while ( (ref = referenceQueue.poll()) == null ){
// Waiting
¥

1f (ref instanceof PhantomReferenceTest<?>){
(_( PhantomReferenceTest<T> ) ref ).cleanup();
h
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“CxaTtble” ccbInKu

= PacnakoBKa “cxkaTbiX” yKazaTenen aeliesne
= PaboTaloT As8 Kyun padmepoM He bonee 32Gb

32-bit Object (24 bytes)

12 bytes 4 bytes

64-bit Object (48 bytes - 2X)

24 bytes 8 bytes

16 6aunt

16
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MHCTYMEHTbI aHaJIn3a

= CpeactBa JVM
— =XX:+PrintGCDetails, -XX:+PrintGC,
-XX:PrintReferenceGC
= MXBean
— PaboTaeT yaaneHHo
— He Bcerpa ynobHo obpabaTtbiBaTh MHMOPMALLMIO

* VisualvVM
— Mpomaxu no pasmepy ob6bEeKTOB

— HarnaaHoe npeacrasieHue
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YMeHblUeHne Habopa obbeKkTOB

= 3aMeHa 06beKTOB Ha CCbIJIKU
* YMeHblUeHMe KOoSIMYecTBa CTPOKOBbIX AaHHbIX

" YMeHbLleHMe KomyecTBa Co340BaeMblX 06beKkToB: € 3M
no 600K
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NcxonHble pe3ynbTaTtbl paboThl

CPU usage: -755.2%
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bbiCTpaa onTUMU3aLmna

= Ucnonb3oBaHUue cefyloLLuX Koyen:

— —=Server

— -XX:+UseCompressedStrings, -XX:+UseStringCache,
-XX:+OptimizeStringConcat

" Pe3ynbTar:
— Big Objects (BO): 0cobbix NU3MEHEHUN HeT

— Small Objects (SO): 3aaepxka Ha stop-the-world da3y
yrnana npuMepHo B 2 pasa
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CtpaTterumn cbopku mycopa

.-

Latency

S1/S52 0.8
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JRockit JVM

OcobeHHOCTU:
= HeT pa3bueHna Young Ha NOKOJIeHUSA
= InHaMn4yeckmne pexmmeol

— throughput

— pausetime

— deterministic
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JRockit vs HotSpot
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OpenJVM vs HotSpot

Ucnonb3oBaHue cnenylouLmnx TIros:
* Cyuw,ecTtBeHHbIX 0COBeHHOCTEN OOHapYXeHO He bBblo
*" HecyuwecTtBeHHble npenmyutectea Gl

= OnTMu3nposaHa noa Unix cuctemsbl (Red Hat
COObLLECTBO - aKTUBHBIN YY4aCTHUK NpoL.ecca)
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YuntbiBaeéM KOHTEKCT 3a4auu

Kak cneuunduka 3agaum Moxet noMoub npu Bbibope
napamMeTrpoB?

= PaboTa co cTpoKaMU:

— -XX:+UseCompressedStrings, -XX:+UseStringCache,
-XX:+OptimizeStringConcat

= loBepgeHue:

— -XX:<any_gc>, -XX:+UseBiasedLocking,
-XX:DDisableExplicitGC, -XX:+AggresiveOpts

" NMoBepeHue GC:

— -XX:MaxNew/PermSize, -XX:<any>Ratio,
-XX:<generations_size>
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Bbibop VM: 32 vs 64

UmMmeeT nu cmbicn Bbibupartb x64 JVM?
= Pa3mepsbl yKkaszatenen yBennynBatoTCs
= CxaTble yKasaTenwu

= x64 paboTaloT bbICTPEE, C AHANNOTNYHBIMU YKa3aTeNaMU
no pa3smepy
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Small Objects: NoBeaeHne cucremoi

* Hukakux aHoOMaJnnmn 3aMeyeHo He bbio

= Cepbe3Hbl NPUPOCT No npousBoantTenbHocTn: G1 u
CMS

= BcnomMmorartesibHble Taru:
— XX:<any_strings>, —-server
— XX:AggresiveOpts
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Big Objects: lNoBeaeHne cucrembil

= CMS TpaTuUTM MHOIo BpeMeHun Ha da3y “ynakKoBKN’
= G1 B 1.6 6bI1 3KCNEPUMEHTAJIEH U HE pAaCCMATPUBAJICA HAMMU

= PaboTa c pa3mepamMum NOKOJIEHUN CUJIbHO yBenn4ynna
npounssoanTenbHocTb CMS

= P, PC He MOryT HOpMaJsibHO paboTaTb B TAKOW cUCTEMe, TK
OldGeneration neperpyxeH
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UTorn n pesynbtarthl

= Mcnonb3ynte KaKUYM ONTUMU3ALLUMN:

— =server, -XX:<strings>
= Bbibop GC

— G1, ecnn poctyneH

— Concurrent Mark-Sweep nnu Parallel Compacting
= OTCnexunBaHue KoanyecTBa CO3,aBaeMbiXx 0ObEKTOB

= Ha TOHKYI0 HACTPOWKY YXOANT MHOIO BPEMEHU, HO pe3ysibTaTbl MOrYT ObITb
BNeyaTnswowmumu!

= [IpaBunbHag paboTta c K3WAMU: BHeAPANTE UHCTPYMEHTbI MOHUTOPUHIA Ha
PAaHHUX 3Tanax

= Y3HaBanTe TpeboBaHUA KaK MOXHO paHbLue! :)
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Cnacunbo 3a
BHUMaHue!

AnekcaHap Makapos

E-mail: amsilf@gmail.com

Skype: makarovalexaderl
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