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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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. Hello Everybody!

Ny J - TAEYF

= Java SE @ Sustaining Engineering

« 5t JRockit DTV =7

= HotSpot & JRockit @AM JVM F18H
= Blog: https://blogs.oracle.com/buck/
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. Agenda

« PermGen M E Ik
= Tiered Compilation
- TDMDHE

L M .
4 | Copyright © 2014, Oracle and/or its affiliates. All rights reserved. — ) a Va DlQACl_e
—



PermGen DB 1L

JEP 122: Remove the Permanent Generation
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. PermGen & (&

=D TADA AT —R1EEERMT SHIGF
5 Z 1

- N ka—F

— intern SN f=XF3|

— static 74 —JL FDIE
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. Java Memory Layout with PermGen
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. PermGen OB HElv&C 5

SR I sk
- EZAbNBERA L
- O0—F3395X0H
- O—F¥395ADKES
s DTRADA—IN—AY
- fER. BITEHRR
— FIA4ILEHIINELY: 64MB-85MB
s INTFHF—TURAADELE

8 | Copyright © 2014, Oracle and/or its affiliates. All rights reserved. —_ ) lava ’ ORACLE



. PermGen ORLVEC A
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. Y ya—<3y

- PermGen #E& It
= Metaspace * 3 ARX—X ZEA

< “ .
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. Where is Metadata now?

. - .
Eden . Survivor__ | survivor

\j
Old Generation for older objects

Permanent Gene
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. Metaspace vs. PermGen

= (TI7A4IETIE) 14 XDOHIBRHLELY
A—HYHEHT HDHEELLL

*«GC VRATLMNEET HBEMNGL
GCDINT+—IXVANRLCEH S

« 7> A— K% ClassLoader QBRI TITS
Br R AEDFEE L2 LY

=’Java” oRracLe



. Java Object Memory Layout

class Message { Java Heap
/I JVM adds _mark and
- _mark
/I_klass pointer _klass——

: text
String text;

. _ s
void add(String s) { ...} mark
String get() { ... } _klass——

count
} value
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. Metaspace Allocation

Metachunks in virtual spaces (vs1, vs2, vs3..))

BootcL B
- =
—TB
/ ."r'.._.‘___,..-
e
. ClasslLoader

vs1 vs2 vs3

. Virtual Space
% ClassLoader ’*B %M Metaspace ##§D P

Metaspace H#EEID Metachunk F#D
Virtualspace M &% DMetachunk &L
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. High Water Mark (BKEZ4E)

« Full GC A4 LA LV E Metaspace @ LY L 3 UdiThhisy
“Full GC MHEENEVNC R TLDA T FEREZHET 2HELHD
= Metaspace DY A4 XM HWM 2 5 & Full GC AAETEIND
- RABT LLENHDHZE

- Full GC DHEENE T E o

- AEYDFEHAENKET ETHHF
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. Compressed Oops (EfESE) O

“64-bit DI UTH, AT FDOT7 FLRA % 32-bit [ZHEAT 5
— Java E—T7DERE E 5
- E=TDODR—=RAF7 RKLAMLDA 7ty F%FIH
— EBHIT7 FLARD LSB #4HE
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. Klass iRAf 32—t EHE L 3

L&D

Al

= Compressed Oops & @ C & 512 Java Heap Z &ifd
= Compressed Class Pointer Space (CCPS) EWZ\WS A E I Y FERE
cNT =R VRICRLEEERITI T —F LT ZHBNT D

— InstanceKlass., ArrayKlass

— vTable

« TN LS X MetaSpace
- AV, N/ ba—F
— ConstantPool 73 &
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. Compressed Class Pointer Space

For 64 bit platforms, to compress JVM _klass pointers in objects,

Introduce a compressed class pointer space

Eden

Survivor

Suwivnr*'
__.... J—

_h..

\J
Old Generation for older objects
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Java Object Memory Layout with Compressed
Pointers

Java Heap Layout
class Message {

/I JVM adds _mark and
_mark
Il _Kklass pointer _klass-
String text: text |
’ s
void add(string s) { ...} mark
String get() { ... } _klass—
count
} value
narrow_heap_base >

narrow klass base
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. HFLWOWaARYFRFSAVDA T3y

= -XX:MaxMetaspaceSize
« T 7 #JL k = unlimited
= MetaSpace DAY A4 X (N b)) ZHRET S
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. FLWARYRSAVA TS ay

= -XX:MetaspaceSize
=T 74J)L bk =21MB
- EEIFFIC Full GC MEEEZE O T =HITKELT S

L “
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. FLWARYRSAVA TS ay

= -XX:MinMetaspaceFreeRatio
- TI7#4#I k=40
= -XX:MaxMetaspaceFreeRatio
- TI7#F#ILE=T70
= High Water Mark D53k & fig/hZ HlE9 5

L “
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. FLWARYRSAVA TS ay

= -XX:+UseCompressedClassPointers
— 64-bit TI&, T4 I FTHE
= -XX:CompressedClassSpaceSize
- T4k =1G
- BEAHRLGL=H, TI4IL MENKEL
— BEEEICITATE) % reserve T 51T
— WHEIZHE LT commit LTL
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. MBean DZEH

= #1 L L» MemoryManagerMXBean: MetaspaceManager

« 31 LWLV AE!) T—JL MXBean: Metaspace & CompressedClassSpace
« @A &+ MemoryType.NON_HEAP

= Metaspace ® Usage [FMA (MS & CCS) D&t

= PermGen A E ) T—ILAV G EYFELT:
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N iRt

= jmap -permstat — jmap -clstats
= jstat -gcC
= jcmd <pid> GC.class_stats
- XD IVM DT Y K54 T -XX+UnlockDiagnosticVMOptions %
BINY 5 ENBE
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Tiered Compilation
(EHEE=7A @1))

=’Javas oracLe



. bEoEFHOT,
¥ IDKS ODFHETIEILZNTL LD !

« H LVEEE (X HotSpot Express T 6u25 FT/Av I R—krEnFELS-

«JDK8 TIE LS TI7AHILETEHEM!
« JDK8 DFTLVWEEIIKEEXD/N—D a3 UG Y FE

=’Java” oRracLe



. ER: HotSpot DZ=2D JIT AN/ 5

= C1 (-client)
— Q2 INAJLALIEHELD
- EREhda— A (LEERRY) LS AR

= C2 (-server)
— TN )LREB(IZEREAN D D
- £ Dda— FAEL
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Y

Al

-EEEEL LIZLVEE: C1
s BEBRDINTAF—TANKELZIES: C2

< “ .
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. Tiered Compilation DFE

= Tiered Compilation [EEA D /N1 5 ZF4TTFIA
- ERUVECE]
EERD/NTF—T XL
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. Tiered Compilation DFE
WEEDTN
C1 (client)

s ATFYT1 AR TYAR
EITLEMNS Hotm A Yy RERHET S

ATV IT2 R AT 14T
Hot EHIBT LAY Y K&
JTavifAILL. 795
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. Tiered Compilation DFE

EEDFTN
C2 (server)
cRATFYT1 A3 TYA
EALENASTOTrA ) 5T 5
ATV IT2 R AT 4D
Hot CHIBT L= A YV Y F%&
1 CHR{BLETOI7Z7A4) 0 T7—R3%FFE-T
JT a4 )LL., 7T 5

=’Javas oracLe



. Tiered Compilation DFE

BELRA L]

C2MTATFA )T TR ENELTHDT,
T—REMETEHE=HIZTA 23 T)EOT T —IAHNEL

=’Javas  oracLe



. Tiered Compilation DFE

AR TNREC2DEIZCILZANTCLTIAIDZ7A)2TD
T—3 *IF

=’Javas  oracLe



. aAIINTILD LA

“level0- 122 T A
«level 1-C1 Z)LEg@EilL (FOT774) V5% L)
« level 2 - C1 FEUAH L (invocation) & JL— 7 (back-edge) @
JaogrA)y
=level3-C1L Z)L7RT74"') 2% (level 2 + MDO)
— Level 2 & Y3 0%:ELN

= level 4 - C2 ~ branch
— call receiver type

— typecheck
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. AIINLILLRILDEFR

—FBEBNGE TS

= level O -> level 3 -> level 4
-0 : A VAT ATEITIN, Hot AV FELTHREEIND
- 3: 707774 )TDCLTaAVINSILEND
- 4 :C2NBDT—R%EFELT. Bav/\(ILT B
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. AIINLILLRILDEFR

AN SDXa2—AA2Y

s FNFADOAVNS SIZTX 1 —IEFE
- Cl*%xa—
- C2F%a1—
s AVNAILALY FEFLDTWBEIRINFa—a0TEN5
ClFa—0DEIIZK->Ta /N1 IILDENE (CompileThreshold) A
BEIMICREZ NS
C2DF1—DRIIZESDTAYY FAOMG 2I2a/N1)L

=’Java’ oRracLe



. AIINLILLRILDEFR

«0->3->4 (—HEEMN).

0->2->3->4(C2DFa1—"mMETF).

“0->3>2) >4 (Fa1—TIHETELEEIND).

«0->3->10r0->2->1 (trivial, C2 A /NAIJLHFELZNAY Y R).

0->4(CITaAUNAILDHEELG W, 4122 TYATo)LTAT7AY)
> 9).

= (1,2,3,4) — 0 ( f#&xE 1t (deoptimization) )
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. AT RSAVDA TSy

SIS a—T 4T THRIZILD

= -XX:+PrintCompilation

63 1 3 java.lang.String::equals (81 bytes)

63 2 n 0 java.lang.System::arraycopy (native) (static)

64 3 3 java.lang.Math::min (11 bytes)
64 4 3 java.lang.String::charAt (29 bytes)

6\3 va.lang.String::indexOf (70 bytes\

H#F'EE](‘ &) 1D ://\4)bl//\)b AYy kg H4A4X
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. AT RSAVDA TSy

cSONWNa—T 4 VY THRITILD

= -XX:+PrintTieredEvents

0.169833: [call [java.lang.Object.<init>()V] @-1 rate=n/a k=1.00,1.00 total=128,0 mdo=0(0),0(0) max
levels=0,0 compilable=c1,cl-osr,c2,c2-osr status=idle]

= 4 > b call, loop, compile, remove-from-queue, update-in-queue, reprofile

- FUHELOL— b

HUHLDOAD 22— &F, mdo

= OV AIILDETEEMH

IKEE (idle. in-queue, 7 &)
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. JEE Application Deployment

Tiered Compilation

=
o
]

Deployment Time (s)

O P N W b 01 OO N © ©
1 1 1 1 1 1 1 1 1 1

Application 1 Application 2 Pre-Compiled Application

m Server Compiler  ®Tiered Compiler

:;;(/3 Javas oracLe
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. IMX TEBa<Yy FZET

«O—AJ)LTijomd a7 REITFTIEEEL
Ry FI—VFATEZHITY FOETHLATEE
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TJ#— LRSIz T7 ) 5 DE B

= JEP 142: Reduce Cache Contention on Specified Fields

XV aTAUDITA—INRL T ) VT DEE

« Fork / Join TEEESND T4 —ILEDAM—D X v v 154 VIR
SNDHEIIC. ATV MODLATO L UNy k) ZBEMICITS
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. JSR-292 MIN T #— X IV AWE

= Invoke Dynamic DEEMN—Frcsn., MG YUZELS G-
« Lambda & Nashorn /N7 #—< U RIZKEVVERK
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. JavaScript Engine — Nashorn
JSR 292 - InvokeDynamic

Speedup
OFRLP NWMOOO N O©

mJDK 7 - Rhino m®JDK 8 - Nashorn
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B UM BCEEOY R — kOB

= java.util.concurrent M/N\ 7 #—< 2 A E
- AES BEBbD/IN T+ —T UV RARE

— X86/AMD64 M AES BER#&H % FI A
g E

= JEP 171: Fence Intrinsics
= JEP 164: Leverage CPU Instructions for AES Cryptography
= +q
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B 4565 BEAL L GC DA EhEAIERE |-

= JEP 173: Retire Some Rarely-Used GC Combinations
- JDK9 THR— NG LGEFE

= -XX:-UseParNewGC -XX:+UseConcMarkSweepGC (DefNew + CMS)
= -XX:+UseParNewGC (ParNew + SerialOld)
= -Xincgc (ParNew + ICMS)
= -XX:+CMSiIncrementalMode -XX:+UseConcMarkSweepGC (ParNew + iICMS)

= -XX:+CMSlIncrementalMode -XX:+UseConcMarkSweepGC -XX:-UseParNewGC (DefNew + iCMS)
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B sRmeLT

SPECjbb2013 Improvement

120000

100000

80000

60000

Max-jOPS

40000

20000 -

0 . !
JDK 7ul7 JDK 7u40 JDK 8

Oracle JDK 7ul7 — Oracle SPARC T5-2 — 75658 SPECjbb2013-MultiJVM Max-jOPS, 23334 SPECjbb2013-MultiJVM Critical-jOPS
Oracle JDK 7u40 — Oracle SPARC T5-2 — 81084 SPECjbb2013-MultiJVM Max-jOPS, 39129 SPECjbb2013-MultiJVM Critical-jOPS
Oracle JDK 8 — Oracle SPARC T5-2 — 114492 SPECjbb2013-MultiJVM Max-jOPS, 43963 SPECjbb2013-MultiJVM Critical-jOPS
Source: www.spec.org as of March 10" 2014

SPEC and the benchmark name SPEC]bb are registered trademarks of Standard Performance Evaluation Corporation (SPEC)
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Thank You!
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