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֫ҕḠὴ

· ᶴתᵸ￼ᶢ  ‗
·Java љẈᴶ
·Java◊ ᵸεjavacζ
·Classᾰҭ
· Ὁ љJVM
·HotSpot VM
·HotSpot VM ￼ ῊᾟὙ
·HotSpot VM￼ԓḕ ת
·HotSpot љ ᵸ
·HotSpot љJIT ᵸ
·HotSpot VM љJSR 292 ᴤừώ χ

ᶺᴠ ᾳᴵҨҡ
◗ ṧ￼ ὶἧֹ



ṸῺּפї￼ ♇ɚ

·An implementation can be very 

different from the òmental modeló

ƁYou can cheat as long as you don't 
get caught

·Donõt trust microbenchmarks

ƁProfile your typical application



ᶳⱣᵷַײᶡ῞ ῶ



ᶴתᵸ

· ᶴתᵸ￼
Ɓ ᵸιḅgcc javac

Ɓ ᵸιḅRuby Python ￼ Ҏḫא

ƁIDEιḅEclipse NetBeans

ƁҦ ֫‘ᵸιḅFindBugs

Ɓᴦ ᵸιḅJD Jad Reflector.NET

Ɓhwf ɚ

http://gcc.gnu.org/
http://openjdk.java.net/groups/compiler/
http://www.ruby-lang.org/
http://www.python.org/
http://www.eclipse.org/
http://www.netbeans.org/
http://findbugs.sourceforge.net/
http://java.decompiler.free.fr/
http://www.varaneckas.com/jad
http://www.red-gate.com/products/reflector/
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ᶴתᵸ￼Ѯ ẻẪι ᵸ￼ᶢ  ‗￼ ᴵ
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ᶴתᵸ￼Ѯ ẻẪι ᵸ￼ᶢ  ‗￼ ᴵ

│
֫
‘
ᵸ

To
ke

n

╙

│
֫
‘
ᵸ

│
‴/

Ἲ

│
‴

Ѳ
֫
‘
ᵸ

├

Ἲ

│
‴

ѧ

Ҧ
Ḕ
ᵸ

ᴺ

◊
Ҧ

ѧ

Ҧ

וּ
ἄ
ᵸ



Sun JDKῗḅӍḫאJava ￼ό



Javaҡ◊ ֹἚ ╙ Ӎᶴό

Java◊ ᵸJava◊ Classᾰҭ

Classᾰҭ
Java Ὁ Classᾰҭ Ἒ ‛

╙ χ
Ԅ ᵀJava
֧ ᵀJava Ὁ 

Ἒ ╙ χ
Ԅ/ ֧ ᵀJava Ὁ 

http://java.sun.com/docs/books/jls/
http://java.sun.com/docs/books/jls/
http://java.sun.com/docs/books/jvms/
http://java.sun.com/docs/books/jvms/
http://java.sun.com/docs/books/jvms/
http://java.sun.com/docs/books/jvms/
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ᶴתᵸ￼Ѯ ẻẪιJava ᵸљ Ὁ ￼ᶢ  ‗│
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JAVA јẇᴵ



Java ￼ᶢ ⸗ề
· ӆC++ ￼ │
ƁӇῗᴞὲ҃Ὕ

· Ṿῶ ᵇḾ ⸗ề￼ ỗ ᶚ
Ɓᴅ ἨιӇᴵҨῶᶺѦ ᶚ
Ɓ Ὴ Ѧ ᶚ￼ ᶚԋ јᴵᴪ
¶Ỵᵖ Ἠ▄ẙјᴪ

· Έ ḧљ ḧ￼Ά│֫╘
· ᴦṃ
· ԓḕט ת
· ᶺ
· ┌ᶚ
ƁJSR 14εJava 5ζ

· Ἃזּ ḧѲ￼├ ᴣԎᶴת
ƁJSR 175εJava 5ζ
ƁJSR269εJava 6ζ

http://jcp.org/en/jsr/detail?id=14
http://jcp.org/en/jsr/detail?id=175
http://jcp.org/en/jsr/detail?id=269
http://jcp.org/en/jsr/detail?id=269
http://jcp.org/en/jsr/detail?id=269


Java ￼ ᶚ



Java ῗɚ

· ᶚ ό Ὁ  ό
Ɓ*Ẋ ḧ ᶈɒJVMɓі ιᴱ ẑ ◑ Java

ѧḧѲ￼ │ᵙ Ѳᴏᴵ

ƁҡJava◊ ὶ ֹ ᶊҦ ￼ ᵸ
¶ḅ GCJι Excelsior JET

¶ ₭֫ҕὶї‎￼ ֫Ṅј╧ᴣ ᵸ

http://gcc.gnu.org/java/
http://www.excelsior-usa.com/jet.html


JavaẈᴶ

ᶃⱭ‎◊

http://download.oracle.com/javase/6/docs/


JavaẈᴶ

·JVMљJRE JDK￼ԋ
ƁJVMχJava Virtual Machine
¶ Ἒ ᵀ ￼Classᾰҭ

ƁJREχJava Runtime Environment
ᵍJVMљץ¶ ẓ

ƁJDKχJava Development Kit
ᵍJREљץ¶ ҎẦᴧṪԏιḅjavac



JavaẈᴶ

Java Ὁ 

Java⁄Ọ ẓ

JavaẓᵙẔּז



JavaẈᴶ

Java Ὁ 

Java⁄Ọ ẓ

JavaẓᵙẔּז

Java⁄ỌAPI



JavaẈᴶ

Java Ὁ 

Java⁄Ọ ẓ

JavaẓᵙẔּז

Java
Classᾰҭ



JavaẈᴶ

ҭẈᴶ

ᾛӐ

Java Ὁ 

Java⁄Ọ ẓ

JavaẓᵙẔּז



JavaẈᴶ

ҭẈᴶ

ᾛӐ

Java⁄Ọ ẓ

Java Ὁ 

JavaẓᵙẔּז

εᶃⱭᴠ Ὁ χ љ ￼ Ẉᴶזּ ᶃ1.4ζ



JavaẈᴶ

ҭẈᴶ

ᾛӐ

Java⁄Ọ ẓ

Java Ὁ 

JavaẓᵙẔּז

זּ
εSystem Callζ



JavaẈᴶ

ҭẈᴶ

ᾛӐ

Java⁄Ọ ẓ

Java Ὁ 

JavaẓᵙẔּז

Ὕҧ ӌ ‗
εISAζ

Ἃזּ ISA Ἃזּ ISA

ISA



ẑ￼ᶴעתᶫ
ẑ

ѧ Ҧ

‰Ҧ

ԓḕῑӵ

ẑ

ᴵ ₔҦ

Ὁԓḕῑӵ

ḶѮὝҧ

εᶃⱭᴠ Ὁ χ љ ￼ Ẉᴶזּ ᶃ1.10ζ

ᵸׁ

ᵸᵅ

ז ᵸ

ᵸ

Ὁ ז ᵸ

Ὁ ￼
ᵸ/ ᵸ

(a) ҽ ￼ ḫאΆẪι
ᴧṵ￼ῗẈᴶ ԋ￼ ‰Ҧ ι
ᵅᴵҨ ὶᶈ ᵸіἚ

(b) Ὁ עᶫι
ᴧṵ￼ῗẈᴶῂԋ￼ᴵ ₔҦ ι
Ẉᴶיּ ԋ￼ Ὁ ḫא‎ɒἚ ɓ

ᴦṴ

ᴦṴ



ɋɋԏӌֹJava￼ừ֙
Java ẑ◊

Classᾰҭ

Class￼ԓ

ḶѮὝҧ

Java◊ ᵸ

ז ᵸ

Java Ὁ ￼
ᵸ/ ᵸ

Java￼ᶴעתᶫᶈḫ
ҭі￼ᴵ ᶴתΆẪ

ẑ

ᴵ ₔҦ

Ὁԓḕῑӵ

ḶѮὝҧ

ᵸ

Ὁ ז ᵸ

Ὁ ￼
ᵸ/ ᵸ

ᴦṴᴦṴ



ᴵ ￼ḫאΆẪ

Java ẑ◊

Classᾰҭ

Class￼ԓ

ḶѮὝҧ

Java◊ ᵸ

ז ᵸ

Java Ὁ ￼
ᵸ/ ᵸ

Java￼ᶴעתᶫᶈḫ
ҭі￼ᴵ ᶴתΆẪ

ᴦṴ

public class ZZZZ {
private int value;
public void foo () {

int v = this.value ;
}

}

ƛ
2a     /* aload_0                      */
b40002 /* getfield #2; //Field value:I */
3c     /* istore_1                     */
ƛ

ƛ
8b4108 ; mov eax,dword ptr ds:[ecx+8]

ƛ

Class ZZZZ

ƛ

methods

ƛ

Method foo ()V
ƛ
dcd00100 /* fast_iaccess_0 #1 */
3c       /* istore_1          */
ƛ
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Java◊ ᵸ
·үחχṄ ᵀJava ￼◊ ѭ ᵀ

Java Ὁ  ￼Classᾰҭ
Ɓ Ԅ￼Java◊ ј ᵀ ֱ ἵᵓ

·Sun￼JDKѧ
ƁJava◊ ᵸῗjavac
Ɓ ᵸῗּזJava ֒￼
¶• ẙіḫ҃אJava￼ ѯεbootstrap ζ
¶ ⃰ḫאJava ѯ ệ ᵀJava֒ ￼Java Ὁ 

·ԎḜJava◊ ᵸ
ƁECJχEclipse Compiler for Java
ƁJikes

http://openjdk.java.net/groups/compiler/
http://jikes.sourceforge.net/


Ҏᴗᴷ
·ҡJDK 1.3ẦḊιjavacổּצ-OεҸקζᴠᾭ
Ɓ ҃Java ḧ￼Ẃ ἱᴬᵙ‍ҭ ᶹιᶢ
 іјӮҸק

Ɓᵼѭjavac Ẹ҈ҽ ᵸ￼ׁ ι JVMѧ￼JIT
ᵸ Ẹ҈ᵅ ιἫҸק Ґ ᵅ ӮѼῗᵀת￼

·JDK 1.4.2ẦḊjavacјԜ jsr/ret ḫאfinally Ḓᴯ
·Java SE 7ẦḊJVMὁ ז ᵍῶjsr/ jsr_w/ret Ὕ
ҧ￼Ά│￼ ᶚ

·JDK 1.5ẦḊjavacѧ┌ᶚ￼ḫא ֫‎ GJC
εGeneric Java Compiler ζ

http://homepages.inf.ed.ac.uk/wadler/gj/Distribution/installation.html
http://homepages.inf.ed.ac.uk/wadler/gj/Distribution/installation.html
http://homepages.inf.ed.ac.uk/wadler/gj/Distribution/installation.html
http://homepages.inf.ed.ac.uk/wadler/gj/Distribution/installation.html


│‴
·⁞Ὧ │ ֱιṄ ѧ ᵍ￼ ‗ ‎֧א

·ӕḒχ Ѧ ᴯḒ￼ │‴χ

ᶃⱭ‎◊

http://www.imakenews.com/lweaver/e_article001005588.cfm?x=bdS7pcv,b6wMC6pH,w


javacṪӐ╙

while ( todo .nonEmpty ())
generate( desugar (flow(attribute( todo .next ()))));

initProcessAnnotations (processors);

// These method calls must be chained to avoid memory leaks
delegateCompiler = 
processAnnotations ( enterTrees ( stopIfError ( parseFiles ( sourceFileObjects ))),

classnames );
delegateCompiler .compile2();

compile():

compile2():

com.sun.tools.javac.main.JavaCompiler ѧι



javacṪӐ╙

· ‘εparseζљ Ԅֹ ᴺ εenter ζ

·├ ᶴתεannotation processing ζ

·֫‘љҦ ἄוּ
ƁṞớ‰├љ₅‬εAttr љCheckζ
ƁᾭὯ╙֫‘εFlowζ
ƁṄ┌ᶚ ᶚ Ὥѭ ᶚεTransTypeζ
Ɓ │ εLowerζ
ƁּוἄClassᾰҭεGenζ

raw type

http://openjdk.java.net/groups/compiler/doc/compilation-overview/index.html


‘εparseζ

· │֫‘
Ɓcom.sun.tools.javac.parser.Scanner
Ɓἐ֒￼ad-hocΆẪ‗ ￼ │֫‘ᵸ
Ɓ⁞Ὧ │ṄḔ ẑ֯ Ὥѭtoken ẑ֯

· │֫‘
Ɓcom.sun.tools.javac.parser.Parser
Ɓἐ֒￼ ặї + ҸӾ Ẫ │֫‘ᵸ
Ɓ⁞Ὧ tokenיּ│ ẑּ֯וἄἺ │‴
Ɓ │֫‘ᵅ￼Ἅῶℓ ᶈἺ │‴і
¶ɑ ḅ├ ᶴת ℓ јῗ ᴅ￼ɒᾰ ῲὭɓ

http://en.wikipedia.org/wiki/Lexical_analysis
http://en.wikipedia.org/wiki/Parsing
http://en.wikipedia.org/wiki/Recursive_descent_parser
http://en.wikipedia.org/wiki/Operator-precedence_parser
http://en.wikipedia.org/wiki/Abstract_syntax_tree


│֫‘

i

char

n

char

t

char char

y

char char

=

char char

x

char char

+

char char

1

char

;

char

name: y

Token.IDENTIFIER

name: =

Token.EQ

stringVal : 1

Token.INTLITERAL

name: int

Token.INT

name: x

Token.IDENTIFIER

name: +

Token.PLUS

name: ;

Token.SEMI

int y = x + 1;



│֫‘ int y = x + 1;

JCVariableDecl

+ (int, int)

OperatorSymbol

value: 1

JCLiteralJCIdent

tag: 69
(+)

JCBinary

typetag : 4
(int)

JCPrimitiveTypeTree

y

Name

x

Name

vartype name init

name

operatorlhs rhs

ֹ‰├ ⅎֶᾸ
֧ Ẫ ᶚᵅἑҺ
ἄוּ⃰ Ḿ



Ṅ ᴺ Ԅֹ ᴺ εenter ζ
· com.sun.tools.javac.comp.Enter

· ⅛Ѧ ᴅӺ￼Ἲ │‴￼ Ṗ ♇ Ӿ ᾣֹểᶴ֯ת ѧ
· Ѧᶴ֯ת ѧ￼ ♇

· Ἅῶ ᴺ ԄֹᶹᶀӐּזᶟ￼ ᴺ ѧ

· ἧֹpackage - info.java ιṄԎ Ṗ‴ ֯תԄֹểᶴז♇ ѧ

· ḧ ￼ᴠᾭεḾ┌ᶚ ᶚ ζ ᶚᵙὶᴭ

· ⁞Ὧ ז▌ ‗ ᵸ

· Ṅ ѧ֧א￼ ᴺ Ԅֹ ￼ ᴺ ѧ

· ֫‘ᵙ› Ҧ ѧ￼├ εannotation ζ



Ḣἄ ḧѲׁ

public class CompilerTransformationDemo {
}



Ḣἄ ḧѲᵅ

public class CompilerTransformationDemo {

public CompilerTransformationDemo () {
super ();

}
}

҃ז▌ ‗ ᵸ



├ ᶴתεannotation processing ζ

· com.sun.tools.javac.processing.JavacProcessingEnvironment

·ᾟὙּזἋ ḧѲ￼├ ᶴת
ƁJSR269εJava 6ζ
ƁI Ҩ ᴨ │‴ѧүỴӺ
├ὐץ¶ εcomment ζ

ƁI Ҩᾡᴪ ᶚ￼ḧѲ
ƁI ҨֳấᾺ￼ ᶚ
Ɓɚ ᴧὤӑ￼ỳ χProject Lombokד

http://jcp.org/en/jsr/detail?id=269
http://jcp.org/en/jsr/detail?id=269
http://jcp.org/en/jsr/detail?id=269
http://projectlombok.org/


// user code
public @Data class LombokPojoDemo{

private String name;
}

// from project lombok
@Target( ElementType.TYPE)
@Retention( RetentionPolicy.SOURCE )
public @interface Data {

String staticConstructor () default "" ;
}

├ ᶴׁת



public class LombokPojoDemo{
private String name;

public LombokPojoDemo() {
}

public String getName() {
return name;

}

public void setName( final String name) {
this . name = name;

}

@java.lang. Override
public boolean equals( final java.lang.Object o) {

if (o == this ) return true ;
if (o == null ) return false ;
if ( o.getClass () != this .getClass ()) return false ;
final LombokPojoDemoother = ( LombokPojoDemo)o;
if ( this . name == null ? other. name != null : ! this . name.equals (other. name)) return false ;
return true ;

}

@java.lang. Override
public int hashCode() {

final int PRIME = 31;
int result = 1;
result = result * PRIME + ( this . name == null ? 0 : this . name.hashCode());
return result;

}

@java.lang. Override
public java.lang.String toString () {

return " LombokPojoDemo(name=" + name + ")" ;
}

}

├ ᶴתᵅ
@Data├ Ṱ ᴞὲ

Lombokיּ
￼├ ᶴת
ᵸ▌ז

‗ ᵸῗ
ᶈ Ԅ ᴺ
￼Ὴӧ▌ז￼



‰├εAttr ζᵙ₅‬εCheckζ
· com.sun.tools.javac.comp.Attr
љ com.sun.tools.javac.comp.Check

· Ѳ֫‘￼ Ѧℓ

· Ṅ │‴ѧᵄḔ Ẫ Ӻ љᴪ Ά│ ᶚ ֹ

· ₅‬ᴪ ӔּׁזῗᵋṰᶲ῎

· ὸṀ┌ᶚΆ│￼ ᶚᴠᾭ

· ₅‬ ᶚש ớ

· Ẃ ἱᴬ



‰├ׁ
public class CompilerTransformationDemo {

private static final String NAME= "DEMO";
private String instanceName = NAME+ "ins" + 0;

}

value: 0

JCLiteral

JCIdent

tag: 69
(+)

JCBinary

NAME

Name

name

lhs rhs

tag: 69
(+)

JCBinary

lhs rhs

value: ins

JCLiteral



‰├ᵅ

value: 0

JCLiteral

JCIdent

type.value :
DEMOins0

JCBinary

NAME

Name

name

lhs rhs

tag: 69
(+)

JCBinary

lhs rhs

value: ins

JCLiteral

+ (String, 
String)

OperatorSymbol

operator

+ (String, 
int)

OperatorSymbol

operator

Ẫệֹ
Ẃ ἱᴬ



ᾭὯ╙֫‘εFlowζ
· com.sun.tools.javac.comp.Flow

· Ѳ֫‘￼ Ѧℓ

· ₅‬Ἅῶ ᴯ ᴵֹ

· ₅‬Ἅῶchecked exception Ὢ ἆἲ֧

· ₅‬ᴪ ￼ ḧớ Ӫ
ƁἍῶṕ ᴪ ᶈӔּׁזọ ḧớ Ӫ

Ɓῶ ᵻӪ￼Ά│ọ ḧớ ᵻӪ

· ₅‬ᴪ ￼ ḧớј ᶶ Ӫ
ƁѭӠ final ￼ Ѳ



Ὥ ᶚεTransTypesζ
·com.sun.tools.javac.comp.TransTypes

· │ ￼ Ѧℓ

·Ṅ┌ᶚJava Ὥѭ῞ Java
Ɓa ῊᾀԄọ ￼ ᶚ ὭҦ



public void desugarGenericToRawAndCheckcastDemo() {
List<Integer> list = Arrays.asList (1, 2, 3);
list.add (4);
int i = list.get (0);

}

Ὥ ᶚׁ



public void desugarGenericToRawAndCheckcastDemo() {
List list = Arrays.asList (1, 2, 3);
list.add (4);
int i = (Integer) list.get (0);

}

Ὥ ᶚᵅ

Ặֺ҃ז▌ ᶚ Ὥ
‎ӠὙ┌ᶚ￼ Ѳ

Ṅ┌ᶚ ᶚ Ὥѭ
raw type



│ εLowerζ
· com.sun.tools.javac.comp.Lower

· │ ￼ Ѧℓ

· ׀ ÉÆ ƽÆÁÌÓÅƾ ǅ ƛ ǆẻẪ￼ῂּזҦ
· ◑ ї Ἅῶ‍ҭ￼Ҧ ѭῗ‍ҭ ￼ῂּזҦ
Ɓ if ᴯ￼‍ҭ ẪῗJava ḧѲ￼Ẃ Ẫ

ƁẊћẂ ẪӪѭfalseֱthenᶒѭῂּזҦ ψᴦѳֱelseᶒѭῂּזҦ

· Ṅᵍῶ │ ￼ │‴ᾡ֒ѭᵍῶ ᴅ ‗￼ │‴
Ɓԏᵄԓ ᵄԓױ/ / Ḕ

ƁᾸ εassertion ζ

Ɓ ט /Ἴ

Ɓ foreach Ỉע

Ɓ enum ᶚ￼switch

Ɓ String ᶚ￼switch εJava 7ζ

Ɓhwf ɚ

http://java.sun.com/docs/books/jls/third_edition/html/statements.html
http://java.sun.com/docs/books/jls/third_edition/html/expressions.html


public void desugarGenericToRawAndCheckcastDemo() {
List list = Arrays.asList (

new Integer[]{
Integer.valueOf (1),
Integer.valueOf (2),
Integer.valueOf (3)

}
);
list.add ( Integer.valueOf (4));
int i = ((Integer) list.get (0)). intValue ();

}

ׁ ѦӕḒLowerᵅ

Ἴט Ҧ

ᴵᴪ ᴠᾭ￼ᾭ ץ
ᴝḊ ᶚ￼ ט

ט Ҧ



LowerׁεԜѯ ӕζ

public class CompilerTransformationDemo {

public CompilerTransformationDemo () {
super ();

}

public void desugarDemo() {
Integer[] array = {1, 2, 3};
for ( int i : array) {

System. out .println ( i );
}
assert array[0] == 1;

}
}



public class CompilerTransformationDemo {
/*synthetic*/ static final boolean $assertionsDisabled =

! CompilerTransformationDemo. class .desiredAssertionStatus ();

public CompilerTransformationDemo () {
super ();

}

public void desugarDemo() {
Integer[] array = {

Integer. valueOf (1), Integer .valueOf (2), Integer .valueOf (3)};
for (Integer[] arr $ = array, len $ = arr$. length , i $ = 0;

i $ < len $; ++ i $) {
int i = arr$[i$].intValue();
{

System. out .println ( i );
}

}
if (! $assertionsDisabled && !(array[0]. intValue () == 1))

throw new AssertionError ();
}

}

Lowerᵅ



ἄClassᾰҭεGenζוּ
· com.sun.tools.javac.jvm.Gen

·ṄḫӕἄᵔִḊקᵸᾠ ֹ‗ ᵸѧἄѭ<init>()
·Ṅ ỗἄᵔִḊקᵸᾠ ѭ<clinit >()

·ҡἺ ἄḔוּ‴│
Ɓᵅẑ ᴗ │‴
Ɓ ῳᵅ￼Ṉ Ҧ Ὥ
¶String ￼+ ἄѭStringBuilderוּ ᾛӐ
¶x++/x --ᶈ‍ҭӹ Ὴ Ҹקѭ++x/ -- x
¶hwf ɚ

·ҡ ᴺ ἄClassᾰҭוּ
ƁּוἄClassᾰҭ￼ ‗ӡỤ
ƁּוἄӺᾭὯεץὐẂ −ζ



ἄJavaוּ Ὁ Ḕ

ᴝṻ ὶ

http://rednaxelafx.javaeye.com/blog/492667


CLASSᾑҬ
ClassᾰҭṏῗḔ ѱό



ClassᾰҭἍ ẹ￼ӡỤ
· ‗ӡỤ
ƁClassᾰҭ⁪Ẫⱱ ᴺ
Ɓᴿ ֫￼ᾭ љᶽṇ

· ӺᾭὯ
Ɓ / Ἠ￼ / ḫא￼ὶᴭ￼ᶲ῎ӡỤ
ƁᶟљΆ│ᶲ῎ӡỤ
ƁẂ −
ƁּזἋ ḧѲ￼ RetentionPolicy ѭCLASSἆRUNTIME￼├
ƁɋɋḾẔJava◊Ҧ ѧɒᶲ῎ɓљɒẂ ɓḾẔ￼ӡỤ

· Ά│ӡỤ
ƁḔ
ƁầẂᶴתᵸ
ƁᾛӐᾭ′љṕ ᴪ ᶽṇת
ƁᾛӐᾭ′￼ ᶚ ẹεStackMapTable ιJava 6ẦḊζ
Ɓ זּ ᴺӡỤεḅLineNumberTable LocalVariableTable ζ
ƁɋɋḾẔJava◊Ҧ ѧɒ ᴯɓљɒ ẪɓḾẔ￼ӡỤ

http://java.sun.com/javase/6/docs/api/java/lang/annotation/RetentionPolicy.html


ClassᾰҭἍ ẹ￼ӡỤ
· ‗ӡỤ
ƁClassᾰҭ⁪Ẫⱱ ᴺ
Ɓᴿ ֫￼ᾭ љᶽṇ

· ӺᾭὯ
Ɓ / Ἠ￼ / ḫא￼ὶᴭ￼ᶲ῎ӡỤ
ƁᶟљΆ│ᶲ῎ӡỤ
ƁẂ −
ƁּזἋ ḧѲ￼ RetentionPolicy ѭCLASSἆRUNTIME￼├
ƁɋɋḾẔJava◊Ҧ ѧɒᶲ῎ɓљɒẂ ɓḾẔ￼ӡỤ

· Ά│ӡỤ
ƁḔ
ƁầẂᶴתᵸ
ƁᾛӐᾭ′љṕ ᴪ ᶽṇת
ƁᾛӐᾭ′￼ ᶚ ẹεStackMapTable ιJava 6ẦḊζ
Ɓ זּ ᴺӡỤεḅLineNumberTable LocalVariableTable ζ
ƁɋɋḾẔJava◊Ҧ ѧɒ ᴯɓљɒ ẪɓḾẔ￼ӡỤ

Ḕ ᴱҦ ẑ ι
ᴱῗClassᾰҭҷᶺ ἄ ֫Ԏѧѳ

http://java.sun.com/javase/6/docs/api/java/lang/annotation/RetentionPolicy.html


import java.io.Serializable ;

public class Foo implements Serializable {
public void bar() {

int i = 31;
if ( i > 0) {

int j = 42;
}

}
}

ClassᾰҭӕḒ

javac - g Foo.java

javap - c - s - l - verbose Foo

Java◊

ᴦ Classᾰҭ

Ҧ χ
ᴯљ Ẫ

‗χ
ᶲ῎љẂ



ClassᾰҭӕḒ
public class Foo extends java.lang.Object implements java.io.Serializable

SourceFile : "Foo.java"
minor version: 0
major version: 50
Constant pool:

const #1 = Method #3.#19; //  java/ lang /Object."<init>":()V
const #2 = class #20; //  Foo
const #3 = class #21; //  java/ lang /Object
const #4 = class #22; //  java/ io / Serializable
const #5 = Asciz <init>;
const #6 = Asciz ()V;
const #7 = Asciz Code;
const #8 = Asciz LineNumberTable ;
const #9 = Asciz LocalVariableTable ;
const #10 = Asciz this;
const #11 = Asciz LFoo;;
const #12 = Asciz bar;
const #13 = Asciz j;
const #14 = Asciz I;
const #15 = Asciz i ;
const #16 = Asciz StackMapTable;
const #17 = Asciz SourceFile ;
const #18 = Asciz Foo.java;
const #19 = NameAndType #5:#6;//  "<init>":()V
const #20 = Asciz Foo;
const #21 = Asciz java/ lang /Object;
const #22 = Asciz java/ io / Serializable ;

ᶲ῎

◊ᾰҭᵄ

Classᾰҭ
‗ӡỤ

Ẃ −



ClassᾰҭӕḒ

public Foo();
Signature: ()V
LineNumberTable : 

line 2: 0

LocalVariableTable : 
Start  Length  Slot  Name   Signature
0      5      0    this       LFoo;

Code:
Stack=1, Locals=1, Args_size =1
0: aload_0
1: invokespecial #1; //Method java/ lang /Object."<init>":()V
4: return

Ά│
ӺᾭὯ

Ḕ



public void bar();
Signature: ()V
LineNumberTable : 

line 4: 0
line 5: 3
line 6: 7
line 8: 10

LocalVariableTable : 
Start  Length  Slot  Name   Signature
10      0      2    j       I
0      11      0    this       LFoo;
3      8      1    i I

StackMapTable: number_of_entries = 1
frame_type = 252 /* append */

offset_delta = 10
locals = [ int ]

Code:
Stack=1, Locals=3, Args_size =1
0: bipush 31
2: istore_1
3: iload_1
4: ifle 10
7: bipush 42
9: istore_2
10: return

ClassᾰҭӕḒ

Ά│
ӺᾭὯ

Ḕ

Java 6ẦḊιῶ֫ᾟ
ίֺ╙￼Ά│ҺṾῶ
StackMapTable ι
ẹ⅛Ѧᶢ ᶒẦ᷃ᶴ
ᾛӐᾭ′￼ ᶚꜛỗ

http://jcp.org/en/jsr/detail?id=202


ClassᾰҭљJDK￼ⱱ 
JDK◌῞ ClassᾑҬ◌῞αmajor.minor β

1.0 45.3

1.1 45.3

1.2 46.0

1.3 47.0

1.4 48.0

5 49.0

6 50.0

7 51.0



ứῶ≡ῶỳ ɚɚ
· ѭҜѱASMῂ│ҡὶᴭ ᶚі￼Ά│ᴨệᴠᾭ￼ᵄ ό

Ɓᴠᾭᵄ ṕ ᴪ ᵄ ӠḕᶈLocalVariableTable ψ ѦṞớ
Ά│ӌ ᶈ ι ὶᴭ￼Ά│≡ῶΆ│ӌ

· import Ὴ⅛Ѧ ᶚᵄ ֧֒‎љӔּז* ῶҜѱјᵃό

ƁҡClassᾰҭ‎ ≡ῶүӍјᵃιᴱј Ӕּז ᶭ҃ז◊ ѧ
ᵄḔ֗ ￼ᴵ ớ Ṱ



JAVA Ἠῡ



Ҝѱῗ Ὁ ό

·ᶺ ֫
Ɓ Ὁ 
¶ Ὁ 

Ɓ Ὁ 

Ɓᴃ Ὁ 

·₩ὉἚ • Ὕҧ ӌ ‗￼ ҭ



ҜѱῗJava Ὁ ό
·ᶺṖᵍѲ
Ɓ ᷿ χJava Ὁ 
¶ḧѲ₦ỔіJava Ὁ ￼ ѭ א

Ɓ ḫאχӕḅHotSpot ιJ9ιJRockit
¶ ḫאJVM
¶ӇԏӌḫאΆẪј љɒ₦Ổѧɓ￼JVM ‾
¶↕ổχᴱῶ JCK╜ ￼ἑᴵҨᵀ│￼ ѭMdydɱ YP

Ɓ Ѧ ѧ￼ḫӕ
¶•ѦJVMḫא￼•₭ ￼ḫӕ

· ᴱ Ԅѭ ᵀ ￼ClassᾰҭᴏᴵἚ

· Ẋ ḧ Ἒ ɒJavaɓ ẑ
ƁᴵҨᾟὙԎḜ
¶ Scala Clojure Groovy Fantom Fortress Nice Jython JRuby Rhino

Ioke Jaskell εC Fortran ɚζɚ

http://java.sun.com/docs/books/jvms/
http://java.sun.com/docs/books/jvms/
http://java.sun.com/javase/technologies/hotspot/
http://en.wikipedia.org/wiki/IBM_J9
http://www.oracle.com/technology/products/jrockit/index.html
https://jck.dev.java.net/
http://www.scala-lang.org/
http://clojure.org/
http://groovy.codehaus.org/
http://fantom.org/
http://projectfortress.sun.com/Projects/Community
http://nice.sourceforge.net/
http://www.jython.org/
http://jruby.org/
http://www.mozilla.org/rhino/
http://ioke.org/
http://docs.codehaus.org/display/JASKELL/Home
http://en.wikipedia.org/wiki/Java_Virtual_Machine
http://www.netlib.org/utk/people/JackDongarra/PAPERS/f2jreport.pdf


  ￼ ῗɒ₦Ổѧ￼JVMɓ
ᴱῗɒỌת₩ᶚɓ
јҦ ḫאΆ│



₦ỔѧJava Ὁ ￼ᶢ  ‗
ז ᵸ
Ḓ

ԓḕ

Ά│ת Javaɨ Java′
 ᶊ
Ά│′

ԓḕט
ת

Ὕҧ ᾭᵸ
ҨᴣԎḜ
ᵍḷḕᵸ

Ἒ Ậᾜ

ᶊᶍ ᾭὯ
ᵙὝҧ

 ᶊΆ│
ὶᴭ

 ᶊΆ│ẓ

Classᾰҭ



Java Ὁ ￼ ᶚ



Java Ὁ ￼ᶢ ⸗ề

·ᶢ҈′￼ӌ ‗

זỗט· ẑ

·Ḡԅớ

· ԓḕט ת

·ᶺ ᾟὙ

·љ ᶊẓ￼ҐҊ



Java Ὁ Ḕ
· Ẹ҈ҽ ᵸѧ￼ѧ Ҧ

·ᶢ҈′￼Ὕҧ ӌ ‗
ƁҦ ֠
ƁΆӝḫא ᴵ ₔớ￼ ᵸ
Ɓ ΆẪ ᶢ҈ḷḕᵸ￼ӌ ‗ỹ

·ḾẔJava◊Ҧ ѧ ᴯљ Ẫ￼ᵅ
│ε └ԉ │ζ

·Ὕҧјḧ ιᶈ1Ќ4Ḕ ᴪט

ᴠ ᾳ

http://portal.acm.org/citation.cfm?id=202541


Java Ὁ Ḕ ‰

·῏҈› εḠԅớζ

·῏҈ ε ớ ζ

·῏҈ Ἒ εḫא Ӊζ

·῏҈ ₔ

ᵍᶽץ· ᶚӡỤ



Java Ὁ Ḕ Ὕҧ ָ

·ṕ ᴪ /֒

·  љ ᶚ Ὥ

·‍ҭ/ῂ‍ҭ

·Ḿ ֳấᵙᾛӐ

·ᾭ ֳấᵙᾛӐ

·Ά│ זּ

·′ᾛӐεᾛӐᾭ′ζ



ᶢ҈′љᶢ҈ḷḕᵸ￼ӌ ָת￼‗

·ӠḕѪῊӪ￼ӈ јᵃ
Ɓᶢ҈′χṄѪῊӪӠḕᶈɒ∂Ӫ′ɓі
Ɓᶢ҈ḷḕᵸχṄѪῊӪӠḕᶈḷḕᵸѧ

·Ҧ Ἅᴉ￼ӌ јᵃ
Ɓᶢ҈′χҦ ֠ιӌ ṇιӇἍ Ҧ ‍ᾭᶺ
Ɓᶢ҈ḷḕᵸχҦ ḾᶽҎιӇἍ Ҧ ‍ᾭṈ

·ɒᶢ҈′ɓѧ￼ɒ′ɓὝ￼ῗɒ∂Ӫ′ɓ
· јῗɒ ɓ′זּ
Ɓ•Ҏừ֙їѣ ῗᵃ Ѧ′
ƁӇᶈJVMѧѣ ῗјᵃ￼₦Ổ
ƁJVMѧɒ∂Ӫ′ɓ ѭɒᾛӐᾭ′ɓεoperand stack ζ
ƁHotSpot Ἣ ′ ѭɒ Ẫ′ɓεexpression stack ζ

ᴠ ᾳ

http://java.sun.com/docs/books/jvms/second_edition/html/Overview.doc.html
http://db.usenix.org/events/vee05/full_papers/p153-yunhe.pdf


ᶢ҈′љᶢ҈ḷḕᵸ￼ӌ ָת￼‗

ᴝṻ ὶ

public class Demo {
public static void foo () {

int a = 1;
int b = 2;
int c = (a + b) * 5;

}
}

₦Ổѧ￼Java Ὁ 

₦Ổѧ￼Dalvik Ὁ 

http://rednaxelafx.iteye.com/blog/492667


JVM￼Ά│ ′זּ
· ⅛ѦJava ῶ ѦJavaΆ│ ′זּ
Ɓ ′јљԎḜ Ԋҕ

· ⅛ѦΆ│⅛₭ Ὴזּ ҺᶈΆ│ і֫′זּ Ѧ′ṿ

ƁӐѭ Ά│ ט╗ɒ￼זּ ẹɓ

ƁḕӴṕ ᾭὯεץὐᴠᾭζ ѪῊӪ ᵻӪ

ƁѼּט҈זỗ ὶ ֫╘ầẂ זּ

Ɓ′ṿᶽṇᶈҡJava◊ ѭClassᾰҭῊṰᴵҨ ḧ
¶ ẹᶈClassᾰҭѧ⅛ѦΆ│￼CodeṞớѧ

¶ max_stackљmax_locals

¶′ṿᶽṇј ᶈΆ│￼Ἒ Ẹѧᴪק

· Ά│￼ ₭ זּ ​ῊιḾẔ￼′ṿ ט ᾗ
Ɓῂ ῗ⃰Ẃ ᵻ ῗἲ֧ầẂ

ᴠ ᾳ

http://java.sun.com/docs/books/jvms/second_edition/html/Overview.doc.html


JVM￼Ά│ ′זּ

·⅛ѦJava′ṿץὐχ
Ɓṕ ᴪ ת
¶Ӡḕᴠᾭљṕ ᴪ

ƁᾛӐᾭ′
¶Ӡḕ Ẫ ѧ￼ѪῊӪ

ƁὝᵇΆ│Ṱ ‘￼Ẃ −￼Ậּז
ỗט҈זּ¶ ὶ ‬ἧẂ

ƁԎḜ ҎVMԓ ḫא ￼ᾭὯ



JVM￼Ά│ ′זּ

ᾛӐᾭ′

′ṿӡỤ

ṕ ᴪ ת

ѦJava′ṿ

ẸׁΆ│Ὕ

ṕ ᴪ Ὕ

Ẃ −Ὕ

ᵻᶊᶍ

ɚɚ

ᾛӐᾭ′ Ὕ

′ṿӡỤѧ￼
Ҏᴵ ᾭὯ



JVM￼Ά│ ′זּ

ᾛӐᾭ′

′ṿӡỤ

ṕ ᴪ ת

ᾛӐᾭ′

′ṿӡỤ

ṕ ᴪ ת

￼Άזּ
Java′ṿ

￼Άזּ
Java′ṿ

ׁᵅѣѦ′ṿᴵ
ҨԊҕ ת֫
ᶟ‎ҽ ᴠᾭ

′
ᶭ

Ά
ᵇ



′ṿѧṕ ᴪ זslot￼ᶶּ￼ת

·ṕ ᴪ ᶈ⅛ѦJava′ṿת ῶ Ұ

Ӡḕᴠᾭљṕ҈זּ· ᴪ
ƁѼᴵ ѪῊӠḕ҈זּ ᵻӪεfinally ζ
ƁѼᴵ ӠὙretὝҧ￼ ᵻᶊᶍ
ƁҨslotѭᴅӈι⅛Ѧslot Ṉ32ӈḴ
Ɓdouble љlong ᴉѣѦslotιԎḜᴉ Ѧ

· Ѧslotᶈ ѦΆ│ѧᴵҨ֫ ᶺѦᴪ Ӕּז
Ɓᴱ Ҏᴪ ￼Ӑּזᶟј ᴬ
Ɓᴪ ᶚῗᵋ ᵃ≡ῶԋ



′ṿѧṕ ᴪ זslot￼ᶶּ￼ת

public class LocalVariableDemo {
public int demo(int i , Object o) {

int j = i ;
{

long l = i + j;
}
while (j -- > 0) {

int k = i * 3;
}
return j;

}
}

Code:
Stack=2, Locals=6, Args_size =3
0:   iload_ 1
1:   istore_ 3
2:   iload_ 1
3:   iload_ 3
4:   iadd
5:   i2l
6:   lstore 4
8:   iload_ 3
9:   iinc 3, - 1
12:  ifle 23
15:  iload_ 1
16:  iconst_3
17:  imul
18:  istore 4
20:  goto 8
23:  iload_ 3
24:  ireturn

StackMapTable : number_of_entries = 2
frame_type = 252 /* append */

offset_delta = 8
locals = [ int ]

frame_type = 14 /* same */

ᴠᾭљṕ ᴪ
Ӕּז￼slot

ᶈjavac Ὴ
Ṱ ḧ



public class LocalVariableDemo {
public int demo(int i , Object o) {

int j = i ;
{

long l = i + j;
}
while (j -- > 0) {

int k = i * 3;
}
return j;

}
}

′ṿѧṕ ᴪ זslot￼ᶶּ￼ת

ṕ ᴪ χת
ᶁḧᶽṇѭ6
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public class LocalVariableDemo {
public int demo(int i , Object o) {

int j = i ;
{

long l = i + j;
}
while (j -- > 0) {

int k = i * 3;
}
return j;

}
}

′ṿѧṕ ᴪ זslot￼ᶶּ￼ת
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′ṿѧṕ ᴪ זslot￼ᶶּ￼ת

public class LocalVariableDemo {
public int demo(int i , Object o) {

int j = i ;
{

long l = i + j;
}
while (j -- > 0) {

int k = i * 3;
}
return j;

}
}

0 this

1 i

2 o

3 j

4
5

lӠḕlong ᶚ
ᴪ Ὴι
ѣѦslotᵀẊ
ѭ ѦӔּז



public class LocalVariableDemo {
public int demo(int i , Object o) {

int j = i ;
{

long l = i + j;
}
while (j -- > 0) {

int k = i * 3;
}
return j;

}
}

′ṿѧṕ ᴪ זslot￼ᶶּ￼ת
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public class LocalVariableDemo {
public int demo(int i , Object o) {

int j = i ;
{

long l = i + j;
}
while (j -- > 0) {

int k = i * 3;
}
return j;

}
}

′ṿѧṕ ᴪ זslot￼ᶶּ￼ת
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public class LocalVariableDemo {
public int demo(int i , Object o) {

int j = i ;
{

long l = i + j;
}
while (j -- > 0) {

int k = i * 3;
}
return j;

}
}

′ṿѧṕ ᴪ זslot￼ᶶּ￼ת
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public class LocalVariableDemo {
public int demo(int i , Object o) {

int j = i ;
{

long l = i + j;
}
while (j -- > 0) {

int k = i * 3;
}
return j;

}
}

′ṿѧṕ ᴪ זslot￼ᶶּ￼ת
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public class LocalVariableDemo {
public int demo(int i , Object o) {

int j = i ;
{

long l = i + j;
}
while (j -- > 0) {

int k = i * 3;
}
return j;

}
}

′ṿѧṕ ᴪ זslot￼ᶶּ￼ת
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љ′

ᴠ ᾳ

http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.18.762


љ ז

ᴠ ᾳ

http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.18.762


Classᾰҭ›

·format checking (JVMS3 4.8)

·bytecode verification (JVMS3 4.10)

ᴠ ᾳ

http://blogs.sun.com/abuckley/en_US/entry/draft_of_the_java_vm


Classᾰҭ› ɋɋ ᶚṖ₭

ᴠ ᾳ

http://blogs.sun.com/abuckley/en_US/entry/draft_of_the_java_vm
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Sun HotSpot Ὁ 
· Oracle(Sun)ḫא￼ ⁯ ⱱJVM

· ҡJDK 1.3ẦḊἄѭSun JDK￼ VM

· Ѯ ӔּזC++ ḫאιJNIὶᴭ אCḫזּ֫

· Ӿ ￼ ᵸ ỗט ᵸљGC
Ɓ ᵸљ ᵸ ᵀ￼█ᵀἚ ₩Ẫ

Ɓ ᵏטῊ Ἒ ιḾἚ ꞌ ￼Ҧ ε♬♇ζӮטỗ

Ɓ ᾥᵄѳɒHotSpot VM ɓ

· 2006ẉẕẦ◊
Ɓ ᵍᶈOpenJDKѧεGPL 2.0ζץ

· Oracle JDKḥΆᾟὙ￼ ҭẈᴶ
Ɓ Java SE: x86(i386)/x86_64/Itanium(ia64)(*)/SPARC

Ɓ Java SE Embedded(*): x86/ARM/PowerPC

Ɓ Ṿ(*)￼≡ῶẦ◊ιᵼ јץᵍᶈOpenJDKѧ



HotSpot Ὁ ￼ׁќҞּו
·Ἡ ◊҈Smalltalk/ Self￼ḫא
ƁAnimorphic Strongtalk

·1999ẉ4ῴ27ῄSunᴧ Java HotSpot 
Performance Engine ￼Ầᴧ╦Ụ

· ᶺẉᴧṝιḅҞṰἄѭײ ḾJavaẔ
זּ ẙҸק￼JVM

·Oracleᾠ SunᵅιHotSpot Ṅљ
JRockit ᵀιᴧּו ᶽ￼ ᴪ῭

http://research.sun.com/self/
http://www.strongtalk.org/
http://java.sun.com/developer/technicalArticles/Networking/HotSpot/
http://java.sun.com/developer/technicalArticles/Networking/HotSpot/
http://java.sun.com/developer/technicalArticles/Networking/HotSpot/
http://java.sun.com/developer/technicalArticles/Networking/HotSpot/
http://java.sun.com/developer/technicalArticles/Networking/HotSpot/


JVMᶈᵤ ό



JVMјᶈᵤ ό
· Ҩїῗᵏט ẑεlauncher ζιјῗJVM
Ɓ%JAVA_HOME%\ bin \ java.exe    $JAVA_HOME/bin/java

Ɓ%JAVA_HOME%\ bin \ javaw.exe   $JAVA_HOME/bin/ javaws

Ɓ%JAVA_HOME%\ bin \ javaws.exe

Ɓ%WINDIR%\ system32\ java.exe

· ⁞Ὧᵏטᴠᾭ‎ ὍẊ JVM‎Ἒ Java ẑ



JVMᶈᵤ ό
· HotSpot VM￼ḫӌεWindowsӕζ
Ɓ%JAVA_HOME%\ jre \ bin \ client \ jvm.dll

Ɓ%JAVA_HOME%\ jre \ bin \ server \ jvm.dll

ɢ ּפỴֹclient ẹ⅝server ẹᶺ҃Ѧclasses.jsaѱό
ṏῗClass Data Sharing ￼ᾭὯᾰҭ

JDK/JRE￼ᾰҭ ẹṵṕχSolaris Linux Windows

http://openjdk.java.net/groups/hotspot/docs/HotSpotGlossary.html
http://download.oracle.com/javase/6/docs/technotes/tools/solaris/jdkfiles.html
http://download.oracle.com/javase/6/docs/technotes/tools/linux/jdkfiles.html
http://download.oracle.com/javase/6/docs/technotes/tools/windows/jdkfiles.html


HotSpot VM￼ᶢ  ‗
· ᷿ Ὴעᶫ
Ɓᵃ Ѧ ᵸ
¶ ẙҸק￼ ᵸιἚ ᵏט ⅎҦ ᴣјẂּזҦ
¶ Ҧ љ ᵅҦ  ᶊҦ Ԋּזᵃ Ѧ′

Ɓᵃ GC
¶ῶᶺ GC │ḫאᴵӗ Ὅ

Ɓ ᵸᶹιԎḜ ֫іᵃ
¶ј client љserver₩Ẫῶјᵃ￼

·ѣѦ ᵸ
ƁClient ᵸεC1ζ
¶ ιᴱӮṈ ớ Ầ ⅝ ￼Ҹקιᴉּזԓḕ Ṉ
¶ ⁯҈זּ ҐҊẪẔּזιḅGUIẔּז

ƁServer ᵸεC2ιἆ ѭOpto ζ
¶ ιᶽ Ẕּזҽ ҸקἩṬιᴉּזԓḕ ḾᶺҎ
¶ Ṥ ẙ
¶ ᵸחῸ҈זּ Ẕּז

HotSpot ︢ ѿ

http://java.sun.com/products/hotspot/whitepaper.html
http://java.sun.com/products/hotspot/whitepaper.html


HotSpot VM￼ᶢ  ‗

ᶃⱭ‎◊χJavaOne 2002

http://java.sun.com/javase/technologies/hotspot/publications/3198_D1.pdf
http://java.sun.com/javase/technologies/hotspot/publications/3198_D1.pdf
http://java.sun.com/javase/technologies/hotspot/publications/3198_D1.pdf
http://java.sun.com/javase/technologies/hotspot/publications/3198_D1.pdf


HotSpot VM￼ⱱ ӡỤ

java version "1.6.0_18"
Java(TM) SE Runtime Environment (build 1.6.0_18 - b07)
Java HotSpot(TM) Client VM (build 16.0 - b13, mixed mode, sharing)

java version "1.6.0_18"
Java(TM) SE Runtime Environment (build 1.6.0_18 - b07)
Java HotSpot(TM) Server VM (build 16.0 - b13, mixed mode)

ᶫχ32ӈWindows XP SP3і￼Sun JDK 1.6.0 update 18ע
ε├Ỵ JDKї￼javaιјזּ זּ ԇԊJREї￼javaζ

java - version

java - server - version
HotSpot VM ￼ⱱ ᴺχ

version 16.0, build 13



HotSpot VM￼ⱱ ӡỤ

java version "1.6.0_18"
Java(TM) SE Runtime Environment (build 1.6.0_18 - b07)
Java HotSpot(TM) Client VM (build 16.0 - b13, mixed mode, sharing)

java version "1.6.0_18"
Java(TM) SE Runtime Environment (build 1.6.0_18 - b07)
Java HotSpot(TM) Server VM (build 16.0 - b13, mixed mode)

ҡJava 5ẦḊιSun HotSpot VMᴵҨ⁞Ὧעᶫ ט Ὅ
ᵏטᴠᾭιᶈɒῸחᵸ ɓ ᵸіҺ ט server₩Ẫ-זּ
εӇᶈ32ӈWindows іỞῗ Ӕּז-client ₩Ẫζ

ɒῸחᵸ ɓὝCPUѭ2⁄ἆҨіεἆ 2 CPUἆҨіζι
Ẋћԓḕῶ2GBἆ῭ᶺ￼ ᵸ



HotSpot VM￼ⱱ ӡỤ

java version "1.6.0_18"
Java(TM) SE Runtime Environment (build 1.6.0_18 - b07)
Java HotSpot(TM) Client VM (build 16.0 - b13, mixed mode, sharing)

java version "1.6.0_18"
Java(TM) SE Runtime Environment (build 1.6.0_18 - b07)
Java HotSpot(TM) Server VM (build 16.0 - b13, mixed mode)

љ █ᵀ
￼Ἒ ₩Ẫ

class data 
sharing



HotSpot VM￼ⱱ ӡỤ

java version "1.6.0_18"
Java(TM) SE Runtime Environment (build 1.6.0_18 - b07)
Java HotSpot(TM) Client VM (build 16.0 - b13, interpreted mode, sharing)

java version "1.6.0_18"
Java(TM) SE Runtime Environment (build 1.6.0_18 - b07)
Java HotSpot(TM) Client VM (build 16.0 - b13, compiled mode, sharing)

java - Xint - version

java ƵXcomp - version

₩Ẫ
εӇ ֹῂ│ ￼Ά
│ῊιҺ ᵻֹ ₩
ẪἚ ῂ│ ￼Ά│ζ

₩Ẫ
ε JITזּ ζ

Ӕּז￼ῗ-Xmixed ι
Ѽṏῗ█ᵀ₩ẪἚ



HOTSPOT VM ײַ ᾩᾀἵ



ᵏט ẑεlauncher ζ

·Windows: java.exe / POSIX: java

· ԄJVMεjvm.dll / libjvm.so ζ

· ᵏטᴠᾭ

·ִḊקJVM

·ἧֹѮ ιmainΆ│ι₅‬signature

· JNI │mainΆזּ



ᵏט ẑεlauncher ζ

· Ể
Ɓ-Djava.class.path

ƁWindows і ￼ Ể ẑљḔ ѩ
ẑ ᵃιLinuxіֱ ᴦεḫא ζ



HotSpot ѧ￼JavaḾ ṵṕ

·Ộѱҟ Ḅό

ᴠ ᾳ

http://www.oracle.com/technetwork/java/whitepaper-135217.html


HotSpot ѧ￼JavaḾ ṵṕ

ѣѦᴠᾭίֺχיּ·
ƁFieldsAllocationStyle
¶0 - oops, longs/doubles, ints /floats, 

shorts/chars, bytes/ booleans
¶1ε ζ - longs/doubles, ints /floats, 

shorts/chars, bytes/ booleans , oops

ƁCompactFields
¶trueε ζṍ Ṅḫӕᴪ ֫ ᶈׁ ￼ḫ
ӕᴪ ѳ ￼ ѧ
¶false



JavaḾ ḫӕ
εinstanceOopDesc ζ

_mark : markOop

_klass : klassOop

ƛ
instance data

ƛ

padding

Javaᾭ ḫӕ
εobjArrayOopDesc

ἆ
typeArrayOopDesc ζ

_mark : markOop

_klass : klassOop

_length : int

ƛ
array data

ƛ

padding

Ḿ ᷃

Ḿ ᷃

ᾭ ḫ
ᾭὯ

Ḿ ḫ
ᾭὯ

Ḿ ᶪӼ
εᴵ ḕᶈζ

Ḿ ᶪӼ
εᴵ ḕᶈζ

http://hg.openjdk.java.net/jdk6/jdk6/hotspot/file/tip/src/share/vm/oops/instanceOop.hpp
http://hg.openjdk.java.net/jdk6/jdk6/hotspot/file/tip/src/share/vm/oops/objArrayOop.hpp
http://hg.openjdk.java.net/jdk6/jdk6/hotspot/file/tip/src/share/vm/oops/typeArrayOop.hpp


JavaḾ ḫӕ
εinstanceOopDesc ζ

_mark : markOop

_klass : klassOop

ƛ
instance data

ƛ

padding

Ḿ ᷃

Ḿ ḫ
ᾭὯ

Ḿ ꜛỗӡỤ

HotSpot ιGCᶤі￼Ḿ Ὑ Ҏ
ꜛỗӡỤι ḅχ
Å ҰᵟṸ εidentity hash code ζ
ÅẸׁῗᵋṰ GC‰ εᴱᶈGC ѧ ζ
ÅẸׁḾ ẉ ε ᴗ￼GC₭ᾭζ
ÅẸׁῗᵋ ẸӐ ᵃℓ
Åῳ Ὑῶ Ḿ ￼ IDεּ҈זӭᵇ ζ
Åɚɚ

ḔⅎẊ ᴭ↔ ẹі ἍῶӡỤι ῗ
⁞ὯḾ ꜛỗῶ Ὅớ￼ ẹԎѧ Ҏ

Ḿ ᶪӼ
εᴵ ḕᶈζ


