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Open)DK115HGC

e >100msZk Bl GC
» ParallelGC, CMS, G1
. ISR IBXIS

* MELY BRI i

» msZi 3l ( Pauseless GC )
- ZGC, Shenandoah GC : 3EBXI5R

« Shenandoah: JDK125& % , #+t8[8]JDK11 ( =IH  [£4F )
» H&IE4E
o« XIERY B
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> o Pause Mark Start Pause Mark End Pause Relocate Start
» HARIEYE
s T ZAN—/— C t C t Concurrent
o 4 oncurren oncurren oncurre
G C £$ET_): L—'fj- Mark/Remap Prepare for Reloc. Relocate

e TRIC. HEEEIS
o BRIRFERAYIB)RR
o IO
» 15E5FfE (load barrier) :{ZIE. TRIC. &2
 |REA : Java/GCEAZFEE E’ﬂr]

. BiF 4 B=ERT
. Svfaiest (colored pomter)
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JDK11R9ZGC

* Open)JDK11 & Dragonwellll .
« Experimental ZGC OpenlDK /A\y) ét-lgsgﬁweu

» ZGCORREIR
* OpenJDK15 : Production Ready ZGC
» http://openjdk.java.net/jeps/377
» ANEKHASZFFLTSHINRA



http://openjdk.java.net/jeps/377

f R SSF0 = P ISZGCRITER
a2

M & X @ 3R

SEE BERSIE BRI Xz HEF RS

S
HREEE

et P INE

aAlibaba Group 7
= PIEEREH




faI R S5 F = _E FAFPRIZGCRITESK

SLA RT P99 (P999, &= X1E, 19(B)
. (=AY AR T

s I

- Kt ( LOOGBZBILAL )

« GG {55 B 5
A -
o M CREROE

aAlibaba Group 3
- MERRED
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 IREE
» Load barrier5Loadso = load
o T . B PMERE— 1 REVIEETAMEE &1 safepoint poll
+ &RI2 : Crash load barrier

» RTRIAZ!FER

s HIIARE : [BIRERA L5 FC oo
 Allocation Stall / OOM =]

: x:"‘élJZGCﬂEEﬂHHTIEﬂE =N
 Page Cache Flush
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» Unloading, Uncommit, Pre-touching , JFR
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Dragonwellll ZGCH%

» Production ready ZGCEB#EiE

Alibaba JDKlSE’JjC“B S ZGCHEXAH
/Ay, Dragonwell - fEEEBug
§ 57173
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» ZGCHZK B#x
o RN SS[a]ER

. (R¥F)IDK11 LTSERERVHEIfSET

» WEBAJDK ZGCHZ
» IuFZZ NI SSRIKESLH)

Stage View
@ alibaba / dragonwell11

® " : dragonwell dragonwell
I u I V2 KN <> Code () Issues 17 {1 Pull requests 5 1) Dig

Average stage times: Th 6min 4h 10min
(Average full run time: ~4h ==

« Milestone ,
. . O et B e | 2h 58min 4h 15min
¢ nghtly bUIId ZGC enhancement

e Ch:noges 2h 40m|n 4h 14min
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Dragonwellll ZGCHZ : (CHEXI BTzl

» FRUEJDK11 LTS <EfRENM : A&I0)DK11EBERD
. 2% : Shenandoah GC Backport to JDK11

NHABREREMITEE

// Note: is Mem() method returns 'true' for this class.

A v 4 /\ == e class LoadStoreNode : public Node {
° ﬂﬁ-l‘:l:Hj-T\_‘LE ( EI}T?J% ) private:
o #If INCLUDE_ZGC #endlf const Typex const _type; // What k%nd of value is. loat-ied?

const TypePtrx _adr_type; // What kind of memory is being addressed?

O ZGC_ON LY( ) ZGC_ONLY( uint8_t _barrier; ) // Bit field with barrier information

virtual uint size_of() const; // Size is bigger

\—/—Hj-dzﬁﬁ ( |f|}m% ) #if INCLUDE_ZGC

If (USGZGC) { } if (UseZGC && FLAG_IS_DEFAULT(SoftMaxHeapSize)) {

FLAG_SET_ERGO(size_t, SoftMaxHeapSize, MaxHeapSize);

¥
#endif

Alibaba Group

- PEPEERD 12




Dragonwellll ZGCHZRAIEFRL

» Production ReadyRYf2E*
« 5589 C2 load barrier

» Production ReadyHiIigE

 Unloading
« Uncommit / SoftMaxHeapSize

+ JFREH

« BB
s B O0OM
o IRERARE
.« R ELIHE
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/GCRRZEM . 214 C2 Load Barrier
o JITYm 1S

« C2: Sea of nodes load

1= safepoint poll
. load barrier
O DlEEFl °

 [R®| : Load5Load Barrier#fisafepoint pollfaFf
° L:I££ fl:—.l' 55_@7 _t

Ef)u O bJ eC'M:E #:U L E %jétigmg [ e D

// Note: is Mem() method returns 'true' for this class.

&5 class LoadStoreNode : public Node {
- assert(a == b); // lthkaSbiyhashBHEF o -
const Typex const _type; // What kind of value is loaded?

const TypePtrx _adr_type; // What kind of memory is being addressed?

O Eﬂ\ﬂn: LOaddzﬁ%EgCZ nOde Z(.;C_ONLY( -uintf.i_t _barrier; ) // B%t f%eld.with barrier information

virtual uint size_of() const; // Size is bigger
. #fNbarrier node data

» HEIREWEREEAMER ( A= C2UICFTEL )
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. Dragonwell ZGC FrExz%F AArch64/Linux

55T KIX ]
« Windows & MacOS ( Dragonwell itk )
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7 GCZEEPE; (Class Unloading)

» Concurrent Class Unloading;@0penJDK125| \RY
» Open) DK123 N HEHREEIRH I TH RN EIE

- BfEtEZEIDragonwellll Dragonwell11
.+ HELUEHIR DX T ECHEA
5 EiFEZHIRAS = 1o N

+ L T E{=/9Class Unloading
» 2% Shenandoah#ziEZIJDK11HIZRRE

» -XX:+ClassUnloading
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. #BAHE - 16TB =S5
. $B/I\HE - SMB ANE A BVHZ5
* F47Pre-touching KN B
o) 2 1R &
. |IFARYIIERTF
o -XX:+ZUncommit Bl — & f| Se2pE
« Xmx, Xms, SoftMaxHeapSize 5 /S5
« ZUncommitDelay
SoftMaxHeapSize
R R
Xrlns | Xmx
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Z GCljg pz A BIUAL,

- IFEEREZESIRT
« ZGC B9 Page Cache Flush

. ZPage (Region)

o Bl ; TR '\I\/Ieduumﬁﬂ ?)L%MISmaII/Largei?{t
. Page Cache Flush

EAUI © ZIRARGFARAMmap
- IWmEX : Bi{FZPagenficE &84




Z GCljg A TRIUAL,

- B8 "1BFtZPagenBEiHAE" AL
. B MERZPagen Bt /S5
» FEH{TMmMap

« R : KigERiZ>Page Cache Flush3|&RI%FEHZE

s fHEEMedium ZPagefIXT& XK/NFE
. [RRATEE : 256KB~4MB

« FME . ZMediumObjectUpperBound
o« -XX:ZMediumObjectUpperBound=10MB (FZEFEEHE : 256KB~10MB)

Alibaba Grou
(?/ PR D E P 19




7GCEMTjo)gR

- IH1Z1: Allocation Stall
o BIKDEEIRA D EOEE
o 1N HEEA/INXmx) 8t GCEFEZIZ(ConcGCThreads)
» GCREAAIHN

» ZAllocationSpikeTolerance : MBS BELIERZEKTFER]
. ZHighUsagePercent : #8idZHighUsagePercent%RifitiAZGC

. I52: OOM
» TREEEIERIZSIE] : {EXISRAEFZRY o Ho X 13,
o« TMEBTEAETTEOOM : HEREREIT IR
« /RelocationReservePercent

« H#ERYZRelocationReservePercent%{E R <S|E]
e &2 ShenandoahPfEIRGZ=
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% 1%I§E%Xj%1m :%\EJ__E
.« ANEHIEZPagefIFIHER

» JFRSHA

 ZAllocationStall

« ZPageAllocation

« ZRelocationSet & ZRelocationSetGroup
« ZUncommit

« ZUnmap
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ZGCFHERING
- #EEDragonwell 112 B

 Production Ready
» Bugf2&

. £FA

» FLIRE

» AlibabazhiEE AL
» ZHighUsagePercent
« /RelocationReservePercent

« ZMediumObjectUpperBound
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 ZHUm
» Shenandoah GC
» 32GBLAEREYF (Compressed oops)

* SRR [A

Compressed class pointers
» NEBLIRIEDRAAE
» Class data sharing
s ZERIT
» AIIEFEROOMIB]R : |[RUEXTSREEFS ( JDK16 )
» WEMRAIEREF | FHrZEIRGE (JDK16 )
s FIIERETT : PZGC ( FHARABLT )
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* Eclipse JIFA (Incubator)
» Java N REZLIZHES
» FERAMRIRARE | MELADITEF MR 4| nJT
» https://github.com/eclipse/|jifa

B JIFA O Reanalyze H# Release & Setting ~

2 Shallow H Retained ~
Overview Thread / Stack Name Comext Class Loader ( Inspector
eap Heap ——
Leak Suspects @ io.vertx.core.impi.VertxThread @ 0x700501420 vert.x-worker-thread-1 144 19792 jdk.internal.loader.ClassLoader:
GC Roots = at jdk.internal.misc.Unsafe.park(ZJ)V (Native Method) @ 0x700501420 &
'---------------------------------------- LVeﬂxThread
. = at java.util.concurrent.locks.LockSupport.park()V (LockSupport.java:341) i )
: 2. generate 3. transfer Production Env s Dominator Tree @ io.vertx.core.impl
i J ava App connnancndp | - e " > = atjava.util.concurrent.locks.AbstractQueuedSynchronizer$ConditionNode.block()Z (AbstractQueuedSynchronizer.ja... [§) class io.vertx.core.impl.VertxThread @ 0x700bc9920
i — Histogram i :
1 AN & ogr == at java.util.concurrent.ForkJoinPool.managedBlock(Ljava/util/concurrent/ForkJoinPool$ManagedBiocker;)V (ForkJoin... @, io.netty.util.concurrent.FastThreadLocaiThread
(] .; | Unreachable Objects . . . |g idk.internal.loader ClassLoaders$AppClassLoader @ 0
. POROSOD®®n®® > = at java.util.concurrent.locks.AbstractQueuedSynchronizer$ConditionObject.await()V (AbstractQueuedSynchronizer.j...
1 t 1.issue commands ; 4. analyze B 113 144 (shallow size)
[ | * T Duplicated Classes > & atjava.util.concurrent.LinkedBlockingQueue.take()Ljava/lang/Object; (LinkedBlockingQueue.java:435) 113 19792 (retained size)
! u ' > == at Java.util.concurrent ThreadPoolExecutor.getTask()Ljava/lang/Runnable; (ThreadPoolExecutor java:1056) ~ GC root; Thread
- Operatlon platfor‘m - s s = at java.util.concurrent.ThreadPoolE tor.runWorker (L java/util/ rent/ThreadPoolE tor$Waorker;)V {ThreadP
= N d » X o X - o »
f I . = at java.util.concurrel readPoolExecutor.runWarker(Ljava/util/concurrent/ThreadPoolExecutor$Waorker; rea Attributes Statics Vidisé
3 . 3 Direct Byte Buffer . ) )
. ° = at java.util.concurrent.ThreadPoolExecutor$Worker.run()V (ThreadPoolExecutor.java:630) )
.-------------------------‘----6.--------' yps Name Value
P e System Property » = atio.netty.utit.concurrent. FastThreadLocalRunnable.run()V (FastThreadLocaiRunnable java: 30)
K3 * ref context lo.vertx.core.impl.Event
~ >
1 . = ng. runi -
'.. 5. Http Sewlce ... Thread Info = at java.lang.Thread.run()V (Thread java:832) long - 0
»
g o @ io.vertx.core.impl VertxThread @ 0x700501810 vert.x-worker-thread-1 144 17232 jdk.internal.loader ClassLoader: ) ) )
F----------------------------------?-------------6------------* OQL rE, maxExecT—'meun“ ]a\Ii.utll.CDncurfEn‘LT'lm
-
b ¢ & overtx.core.impl VertxThread @ 0x700505820 vert.x-worker-thread-9 144 16832 jdk.imternal.loader ClassLoader: -
» . long maxExecTime 15
. P @ lo.vertx.core.impl.VertxThread @ 0x700504038 vert.x-worker-thread-3 144 16832 jdk.internal.loader Classl.oaders
. ] boolean worker true
. . @ io.vertx.core.impl.VertxThread @ Ox700505628 vert.x-worker-thread-5 144 16712 jdk.internal.loader.ClassLoaders . 005
ref threadLocalMap io.netty.util.internal.Inte
@ lovertx.core.impl.VertxThread @ Ox7005044df8 vert.x-worker-thread-10 144 16712 jdk.internal.loader ClassLoader:
d ds e
B B boolean cleanupFastThread true
rows e r row S e r @ lo.vertx.core.impl VertxThread @ 0x700504c00 vert.x-worker-thread-6 144 16712 jdk.internal.loader Classl.oaders
Int threadLocalRandor 0
io.vertx.core.impl.VertxTh @ 1 X ker-thread- 144 16N jdk.internal.loader.ClassL r
@ iovertx.core.impl.VertxThread @ 0x7005021c8 vert.x-worker-thread-8 6712 jdk.internal.loader ClassLoade int threadLocalRandon -1640531527
lo.vertx.core.impl.VertxThread @ 0x700501dC ert.x-worker-thread-4 144 16712 dk.internal.loader.ClassLoadert
® . i ’ L long threadLocalRandor  274288924542871045
@ lo.vertx.core.impi.VertxThread @ Ox700501618 vert.x-worker-thread-7 144 16712 jdk.internal.loader.ClassLoaders ¥
ref uncaughtException null
b fo.vertx.core.impl.VertxThread @ 0x70c201168 vert.x-worker-thread-28 144 16280 jdk.internal.loader.ClassLoaders
® g athidacid A = A IS N ref blockerLock java.lang.Object @ Ox7(
@ lo.vertx.core.impi.VertxThread @ 0x700505080 vert.x-eventioop-thread-6 144 15864 jdk.internal.loader.ClassLoaders
ref blocker null
> @ lovertx.core.impl.VertxThread @ 0x700eb3018 vert.x-worker-thread-17 144 14624 jdk.internal.loader.ClassLoaders | T T S e o e
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