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HotSpot = FH{THE

$ java -version
java version "1.6.0_26"
Java(TM) SE Runtime Environment (build 1.6.0_26-b03-383-11A51 1)

Java HotSpot(TM) 64-Bit Server VM (build 20.1-b02-383,mixed mode)
RATRGER AR

java -Xint -version
java version "1.6.0 26"
Java(TM) SE Runtime Environment (build 1.6.0_26-b03-383-11A51 )

Java HotSpot(TM) 64-Bit Server VM (build 20.1-b02-383,|interpreted mode)
AR TR

java -Xcomp -version
java version "1.6.0_26"
Java(TM) SE Runtime Environment (build 1.6.0_26-b03-383-11A51 1)

Java HotSpot(TM) 64-Bit Server VM (build 20.1-b02-383,compiled mode)
o EAE T

MJava 5785, Sun HotSpot VMA]IAIRIBEINEEHENiEFE BNSHE, E“RFZH[EVIE LS EBikA-serverizz{
({B#32{izWindows_E 2 2 E A {E H-clienti&E3)

“BRFe2RIECPUA2IZEIA E (FH#FE2 CPURI L) , FEHNGFEHE2GBEE LRI
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Option Feature
-Xint jvmIZFARITIEL, REERARI
-Xcomp vmIEFEARIFRT, RE2REER
-XX:+AggressiveOpts R AR L A
-XX:+CompileThreshold=1000 Htr BT R FHIT 4RIF R A X EL
-XX:+ClTime I TRIF TR AT 8]
-XX:+PrintCompilation HA—NIERREN, FTEER. XPSEXTENEMAGE R,
-XX:InlineSmallCode
-XX:MaxInlineSize=35 REBNEXHH BT cHE, AR ERIEERIEN T T R/NEFIET &4
-XX:FreqlnlineSize=
-XX:LoopUnrollLimit= FEMANFEFREAN LRE

1TF8H25H B2



Class X1 T

o JavaZRIFHITRIZE

e ClassFileF& L1144

® ClassFileHFieldInfoF1MethodInfo7 |43
o R AVFHIADescriptor/T 44

® ClassFileHHJAttribute 43

o JVMIEL T4
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java source file
(-java)

class Foo {
» Y
}

javac

java bytecode file
(.class/.jar)

iconst_0
iload
istore_ |

Intel X86 VM

PAT

JRE

ByteCode Verifier

NFEE
Interpreter /
JIT Compiler

Java API

PC Operating System

Python source file

(-py)
def f(x) :
print x
jython
java bytecode file
(-class/.jar)
i;onst_O u
iload [ e o =
istore_ | % _lj E‘-QJ_/E
|
|
AMDé4 VM
ByteCode Verifier
NEFEE - /
nterpreter
JRE JIT Compiler
Java API
PC Operating System
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ClassFileFormat

MER e N aloll ] BE%, {EJOXCAFEBABE, Javafilifi AJames GoslingflE

4NFT
B Eminor_versionFmajor_version, minor_version: 1.1(45), 1.2(46), 1.3(47),
2+2PFT Version 1.4(48), 1.5(49), 1.6 (50), 1.7(51). FELHRZFAE, BRRASERLHEELL.
- OEFHREE. WERES
2+NnPFET Constant Pool RENERE. HERRES
2P FT Access Flags
21 FTD This Class Name

zgas e Bl Super Class Name
24N PFI Interfaces

24N PFT Fields
24N PFT Methods

2+N NF T Attributes
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private HIFWNEZMEES HIEWHAEERE BHEEEE:
pubic g, XBRRE EEENHR, XB ZEER
protected — N ndex REFE—1 Index SEER
static ARXER

?Eﬁ Access Flags Name Index Descriptor Index Attributes
52'5 Access Flags Name Index Descriptor Index Attributes
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Descriptor

Type

B byte |HRF=HIbyte

C char |Unicode=Zf{F

D double |XIEEF R

F f|Oat i* X/’?‘/ \\75&

I int 32N EEY

] long |64 EEEY

S short |161AEEEY

Z boolean |true or false

LClassname; |reference|5|FHZEH!,

Ljava/lang/String; 3R 7RString
Ljava/lang/Integer; 3z RInteger

[ reference [Z{ZH2E A, 540
15%5Rine[],
Ljava/lang/Object; 7z 7~ Object[],
[[DZFR~double[][][]
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Attribute3S £ EREE
ConstantValue FieldInfo EXFERNIGE
Code MethodInfo O ARIE
StackMapTable CodeAttribute AR ER
Exception Methodlnfo FERER
InnerClass ClassFile INREES
EnclosingMethod ClassFile RS
Synthetic ClassFile/MethodInfo/Fieldinfo |HR& 1415 R #0155
Signature ClassFile/MethodInfo/Fieldinfo |ZZ!({E R
SourceFile ClassFile EUETERS)
SourceDebugExtension ClassFile AR ER
LineNumberTable CodeAttribute AIRER
LocalVariableTable CodeAttribute AIRER
LocalVariableTypeTable CodeAttribute EIXER
Deprecated ClassFile/MethodInfo/FieldInfo
RuntimeVisibleAnnotations ClassFile/MethodInfo/Fieldinfo [Annotation{E &
RuntimelnvisibleAnnotations ClassFile/MethodInfo/Fieldinfo [Annotation{Z &
RuntimeVisibleParameterAnnotations |MethodInfo Annotation{Z &
RuntimelnvisibleParameterAnnotations |MethodInfo Annotation{Z &
AnnotationDefault MethodInfo Annotation{z &
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public static int f() {
inta=1;
intb =2;
intc=(a+Db)*10;
return c;

>
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RFEEX K/

EE: doublefllongZE Bl & N IEM PR

>

public static f()I
ICONST_1
ISTORE O
ICONST_2
ISTORE 1
ILOAD O
ILOAD 1

}

IADD

BIPUSH 10

IMUL

ISTORE 2
ILOAD 2
IRETURN
MAXSTACK =2
MAXLOCALS =3
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REAMFHEIES | MEBEERBEBRIFE |iload/lload/fload/dload/aload
BRIERARGERIEIELE  |istroe/lstore/fstore/dstore/astore
KHEEFRERK bipush/sipush/Idc/Idc_w/aconst_null
BHARIEHEES | iadd/ladd/fadd/dadd
JAL isub/Isub/fsub/dsub
g imul/Imul/fmul/dmul
B idiv/Idiv/fdiv/ddiv
KR irem/lrem/frem/drem
Ak ineg/lneg/fneg/dneg
7% ishl/ishr/iushr/Ishl/Ishr/lushr
IR1E ior/lor/iand/land/ixor/Ixor
=k iinc
b dcmpg/dcmpl/fempg/fempl/lcmp
SRRV R E i2b/i2c/i2s/12i/f2i/f21/d2i/d21/d2f
MR EIEFMBIE | CIEXT R new
BIEEEH newarray/anewarray/mulanewarray
R getfield/putfield/getstatic/putstatic
BRIERIES pop/pop2/dup/dup2/dup_xI/dup_x2/dup2_xI/dup2_x2/swap
BREEFE ki ifeg/iflt/ifle/ifne/ifgt/ifge/ifnull/ifnonnull
if_icmpeg/if_icmpne/if_icmplt/if_icmpgt/if_icmple/if_acmpeq/if_acmpne
HEPkE tableswitch/lookupswitch
7o sk Bk goto/goto_wljsr/jsr_wiret
AR invokevirtual/invokeinterface/invokespecial/invokestatic 73 7% 1JE F
return/ireturn/lreturn/freturn/dreturn/areturn X [o]
Eiks7 monitorenter/monitorexit
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ClassLoader

o X-FhClassLoadery T3
® ClassLoader T {E#/1 5

® Thread.getContextClassLoader()
o Jar Hell[a)ERLA K SRR TN A
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X FhClassLoaderd 4

Core APIs (e.g., rt.jar)

Default extensions (e.g., jre/lib/ext/)

Bootrap
classloader

Extensions

classloader (default to none)

Classpath classes

org.apache.tomcat etc.

System
classloader

application classes

Application
classloader
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3k {5 ClassLoader iR 12

#1854 a12K A ClassLoader

clazz.getClassLoader();

KT EHAI%E L T X ClassLoader
Thread.currentThread().getContextClassLoader()

%18 R %A ClassLoader
ClassLoader.getSystemClassLoader ()

3% 151 Fi& A ClassLoader
DriverManager.getCallerClassLoader()
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Jar hell[a) ZRLA K SRR T E

A PREE N RBRXGFEZ Djar®, B fFEjar hell[8) o

ATAB N A TSRS SR 12 i o) 73 -

ClassLoader classLoader = Thread.currentThread().getContextClassLoader();

String reosurceName = "com/alibaba/simpleEL/dialect/tiny/TinyELEvalService.class"”;
Enumeration<URL> urls = classLoader.getResources(reosurceName);
while (urls.hasMoreElements()) {

URL url = urls.nextElement();

System.out.printlnCurl);

jar:file:/Users/admin/.m2/repository/com/alibaba/platform/shared/simpleel/0.1.2/simpleel-0.1.2.jar!/com/alibaba/simpleEL/dialect/tiny/TinyELEvalService.class
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o ZIZAMIRISIETY
® volatile

® cas

® synchronized. lock




izt Eas N FEREE

Z iz 23
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\ N\
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.

¢ h \
\
\
.U\Ldl."\ush

\ Interconnection network

Bus RAOUFush
y
/ /

/

ssh / /

////
Memory
% RIS R A7 — U T MES
RS fik
M(Modified) XITHIREE, BUEEENT, MAGFERA—E, BIERFE TR CacheH

E(Exclusive)

XITHIERAR, BEMAFTN—E, BIEAFERCached

S(Shared) XITHIEAN, BIEMAFEFN—, BIEFEEZ 5 Cache
|(Invalid) XATEHRETRK
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volatile

° ﬁ[m/]\mﬁﬂvolatlle, iz 2RI T =
5k & cpu cache, ZLIETRESS
ES Iﬂi/\/I\—%’Z

e =HE [ volatile, ERIGIORIESEF FHRIZY
&, —=U4B ?FE}, BELETTERN-

o volatileFEX RIS O URIRK, BX1HO)EPE
F 4L T nanoo jiﬁ'JjjlockEl’] I/3E|jLIEﬂ
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CAS (Compare And Swap)

o CASIES HIEHIR AL
o HAEFIRITRINAIEA
* B FHAFTEIEL

o EFMESIEZHE NN

http://blogs.oracle.com/dave/entry/biased locking in_hotspot
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Out of Memory

Total JVM Heap
< >

Young Generation Old Generation
> € >

A

Young GC Full GC

Virtual

A A A :

[ 1 1 |

[ ] 1 |

-Xmn -Xmx -XX:PermSize :
:

|

-XX:SurvivorRatio = Eden / Survivor =-XX:MaxPermsSize

-XX:NewRatio = Old Generation / Young Generation
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Young Generation
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Old Generation Gargage Collector

Start of Compaction
X IXxdx o Ix] [ X

End of Compaction

mEEmEE

Compaction of the old generation _
Serial Collector

Start of Sweeping Concurrent Mark Sweep Collector
X IxIx] 1 Ix] X

End of Sweeping

o | BB

CMS sweeping (but not compacting) of old generation
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ZFGCIT

Parallel
Collector

THELER

Serial
Collector
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«—Stop-the-world pause

Concurrent
Mark-Sweep
Collector
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— <«——Initial Mark
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<«—Concurrent Mark
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Garbage Collectior Selection

Option Garbage Collector Selected Introducted Feature
-XX:+UseSerial GC Serial + Serial Old
-XX:+UseParNewGC ParNew + Serial Old
-XX:+UseParallelGC Parallel Scavenge + Serial Old JDK 1.5 g
-XX:+UseParallelOIdGC Parallel Scavenge + Parallel Old JDK 1.6 Zte, BEARULE
-XX:+UseConcMarkSweepGC ParNew + CMS + Serial Old JDK 1.6 EREfEmn
S pnodktxperimentalVMOPLON | Garbage First JOK 1.7 KNE, BIEER, KR

Young Generation Collector

)
/.

|Old Generation Collector
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