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Hosrein nperenaent B OpenlDK

Shenandoah

HoBgeli1 anroputm cOopku Mmycopa B Open)DK
* http://icedtea.classpath.org/shenandoah/

* http://openjdk.java.net/jeps/189

e http://rkennke.wordpress.com/

 http://christineflood.wordpress.com/

* http://rkennke.files.wordpress.
com/2014/02/shenandoahtake4.pdf
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Lleaun

ITay3sl < 10 ms Ha ky4e 100 GiB u OoJbliie
= Single space

* HKpeMeHTaIbHbBIN

= DoHOBAsE MApPKUPOBKA

= GOHOBOE KOIUPOBAHUE
= SATB 0apbep
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OOOCHOBAaHUE

COopKa NOKOJICHUM TpeOyeT OTCICKUBAHMUS
CCBUJIOK MEXY MOKOJICHUAMU

» TaOauua kapt — false sharing

* Remembered set — TpeOyeT MHOTO IaMSTH

* HeT noKoJICHUM - HET IIpOo0JIeM
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KapTounslil 6apsep
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KapTounslil 6apsep
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KapTounslil 6apsep
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OOOCHOBAaHUE

SATB Oapbep 11 POHOBOM MapKHPOBKH
» TaOauma Kkapt

> false sharing

> STW niay3a juid peMapKUpOBKH
= SATB — MapkupoBKa 0€3 nay3
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SATB Gapbep
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SATB Gapbep
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SATB Oapbep
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SATB Oapbep
=
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Reference queue:
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SATB Oapbep
D
‘ ce | B
—~—A A
A B C D
~_ ~_ v

Reference queue: empty
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OOOCHOBAaHUE

DOHOBOE KOIIMPOBAHME

= Brooks!!! style barrier — 6apsep Ha ureHue
= Forwarding pointers

= KonupoBaHue MpHU 3aUCH

= DOHOBOE KOIIMPOBAHUE

= MeHbllas Harpy3Ka Ha IIPUKIAIHbIE IIOTOKHU

[1] Rodney A. Brooks “Trading Data Space for Reduced Time and Code Space in
Real-Time Garbage Collection on Stock Hardware” 1984 Symposium on Lisp
and Functional Programming
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ANropuT™M “METPOHOM”

GC thread

Application thread

A\
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eeeeeeeeeeee

Russia Development Centre



/
AJIroput™M “MeTpOHOM”

GC thread

Application thread

A\
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TO
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AJIroput™M “MeTpOHOM”

GC thread

Application thread
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AJIroput™M “MeTpOHOM”

GC thread

Application thread
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AJIroput™M “MeTpOHOM”

GC thread

Application thread
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/
AJIroput™M “MeTpOHOM”

GC thread

e\ Application thread
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/
AJIroput™M “MeTpOHOM”

GC thread

Application thread
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/
DOHOBOE KOITUPOBAHUE

FROM O

Forward — e

Header [«
Class

Fields
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DOHOBOE KOITUPOBAHUE

<«

FROM . O
0
Forward — N Forward — e
Header 0 Header
Class : Class
Fields 0 Fields
0
0
0
0
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Anroputm “Shenandoah”

> (COoOpKa KOPHEBBIX CCHIIOK - STW
> MapxkupoBKa
> BpI100p peruoHOB A1 COOpPKHU

> KomnupoBaHUE MPHU 3aMUCH

> (COoOpKa KOPHEBBIX CChLIOK
> KonupoBaHue . MapK1poBKa

> BpIOOp pETHOHOB JJIsI COOPKH
> KonupoBaHMUE MIPU 3aUCH
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Anroputm “Shenandoah”

Kpurtunka
= Single space

v/ PaboTaeT TOJIBKO €CJIH IPUIOKEHUE HE CO31aET MyCOp
* IlHKkpemMeHTanpHas COOpKa

v/ ®parmenTanys 00JIbITHX 00BEKTOB

v/ ®parMeHTanus ManblX CPEIHUX 00BEKTOB HE aKTyabHa Ha
oosbmux (~100 GiB) kyuax

= [Ipon3BOAUTENBHOCTD
v/ Read barrier + write barrier
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HotSpot JVM u nay3sl

<1GiB <10GiB >10GiB
'—I:tm'garbage—

< ————sedite—— Off-hea

20 ms Young GC P
Concurrent mark sweep
<
200 ms Young GC Fragmentation
Concurrent mark sweep / G1
<
2000 ms Fragmentation

bl Sizingy Mardwarg
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HotSpot JVM u nay3sl

Young GC |

Initial mark 1

B
.
B

Remark |

Concurrent mode failure

Promotion failure

G1 Minor

G1 Full GC
1 ;
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G1 MIFOCHI 1 MUHYCHI

G1 — aganTUBHOE yIPABJIEHUE TTAy3aMHU

Mark Evac
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G1 mIrOCHl 1 MUHYCHI

[Lnrocel

» AJanTUBHAs CTpaTerus cOOpoK

= [Tapamnensubii Full GC

MuHycChI

= STW xomnupoBaHue — JJIIMHHBIE 1Ay 35l

* @parmenTanys (00OBEKTHI OOJIBIIIE PETUOHA)
» [IponnyckHas cCriocOOHOCTh

» Bc€ emié B mporecce pa3padboTku!
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CMS 11rOChI U MUHYCBI

IL1roChI

* doHOBas cOOpKa

* Mausibie nay3bl

e Xopoias OpoIyCKHasi CHOCOOHOCTh

* Masblii oBepXxe/ 110 aMATH

MuHycChI

* OnnonorouHski Full GC
* CunapoM “aHOMaJIbHBIX Nay3”

* 3a0policH
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Pause mean [ms]
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CMS: PeanbHas ripo0OJiema

Young GC pause times [Java 6u43 Vs. 7u15, CMS]
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http://blog.ragozin.info/2013/06/java-qgc-in-numbers-parallel-young.html
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http://blog.ragozin.info/2013/06/java-gc-in-numbers-parallel-young.html

CMS: PeanbHas npo0Oiema

Young Initial

: Remark
collection mark

Scan Copy Scan Scan Scan Scan
thread Scan dirty cards live thread young thread young Scan dirty cards
stacks objects  stacks space stacks  space
Read Scan Read Scan
card dirty card dirty

table pages table pages
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CMS: PeanbHas ripo0OJiema

Puase (sec) Serlal COIIECtor Pause (sec) CMS collector
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http://blog.ragozin.info/2011/07/openjdk-patch-cutting-down-gc-pause.html
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CMS: A Kak Hacué€r
(pparMeHTaALAN ?

JDK 6u27 (64bit) base Vs. + 200 MiB

80000000

70000000
| |l1 4 | 1 ) y }| |
60000000 - ;

50000000 1 I |

40000000 : " . l l ‘ h
30000000 —H T Wﬁm s % "(@
20000000 i Al

10000000 L‘— 1 : - L'_‘—

0

"

0 5000 10000 15000 20000 25000 30000

——— Total free space (Base) —— Max free chunk (Base) —— Total free space (+200 MiB) —— Max free chunk (+200 MiB)

http://blog.ragozin.info/2011/10/cms-heap-fragmentation-follow-up-1.html
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http://blog.ragozin.info/2011/10/cms-heap-fragmentation-follow-up-1.html

Cekper 00pbObI
¢ maysamMu GC



Cekpet TroHuHra GC

YT00BI 0CBOOOIUTH MAMITh OT MyCOpa
— Hy’KHA ITaMSITh YTOOBI €€ 3aMyCOPHUTH !

-Xmn<N> -Xms<M> -Xmx<M>
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Cnacuoo!

Ainekceu Paro3un
alexey.ragozin@gmail.com

http://blog.ragozin.info
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