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2. JVM 

(1) ᶢ ₦Ổχ 

     JVMῗᴵ JavaҦ ￼Ӭỳ   ιץὐ ᷿Ḕ Ὕҧ ḷḕᵸ Ѧ′

Ѧᶙᶌᵻᾠιᶤ ᵙ ѦḕӴΆ│ᶟ JVM ῗ ᶈᾛӐ ѳі￼ιḜљ ҭ≡ῶ ὶ

￼ҐҊ  

 

(2) χ 
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     ἅҪ Java ◊ᾰҭι ᵸι ᶼּוғ Ẕ￼.ClassᾰҭιѼṏῗḔ ᾰҭι

Ḕ ᾰҭᴡ Java Ὁ ѧ￼ ᵸι ἄ⸗ḧ ᵸі￼ ᵸ   

Ѽṏῗḅїχ 

     ː Java◊ᾰҭɋ-> ᵸɋ->Ḕ ᾰҭ 

     ˑ Ḕ ᾰҭɋ->JVMɋ-> ᵸ  

     ⅛ Ẉᴶ￼ ᵸῗјᵃ￼ιӇῗḫא￼ Ὁ ῗ ᵃ￼ι Ѽṏῗ Java ѭҜѱ ᶼ

Ẉᴶ￼ᴝᵼ҃ ιẸ Ѧ ẑҡẦḊ ι Ὴ Ὁ ṏẦḊḫӕ҃קιᶺѦ ẑᵏטṏҺ

ḕᶈᶺѦ Ὁ ḫӕ ẑ ֧ἆ ԋ ιֱ Ὁ ḫӕ╦ҏιᶺѦ Ὁ ḫӕѳ ᾭὯј

Ԋҕ  

 

 

2.1.  

Ἅ ￼ Ὕ ẑἚ ѧ￼ Ѧ ḫӌ JVM ӹ ѦẔּזẊᴧἚ ᶺѦ

Hotspot JVM ѧ￼ Java љᴝּוᾛӐ ῶ ὶ￼ῑṃԋ Ẹ  ᶊḕӴ

֫ת֗ ᵃℓḾ ′ ẑ ᾭᵸ ֝ᶵḄҨᵅιṏҺֳấ ѦᾛӐ ᴝּו

Java ιᴝּו ѳ ᵻᾠ ᾛӐ ẙἍῶ ιẊἫḜҪ֫ ֹүӍᴵ

CPU і ￼זּ Ẹᴝּו ִḊקḢ⅞ιṏҺ │Java ￼ run() Ά זּ Ẹ Ὴι
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Һ ᾣᴝּו ᵙ Java ￼Ἅῶ ◊  

Hotspot  JVM ᵅᴶ ￼ Ѯ ῶї ֡Ѧχ 

Ὁ 

εVM thread ζ 

Ѧ ể JVM ֹ Ḡԅ♇ᾛӐ֧א ҎᾛӐọ ᶈ꜠ ￼ Ἒ ιᵼѭẸ

ᶤӢᾡῂ│ Ὴι  JVM ӈ҈Ḡԅ♇ ҎᾛӐ￼ ᶚῶχstop -the -

world ᶙᶌᵻᾠ ′ dump ῥӯ ӭᵇ εbiased locking ζ  

ᵕῼớүח  ḧῊᵸ҆ҭεѼṏῗѧᾸζιּז ẙᵕῼớᾛӐ￼Ἒ  

GC  Ҏ ᾟὙ JVM ѧјᵃ￼ᶙᶌᵻᾠ╗ט  

ᵸ  Ҏ ᶈ ῊṄḔ ỗט ἄ ᶊẈᴶ ԋ￼ ᵸ  

ӡᴺ֫ᴧ  Ѧ ὶᾠᴧ ֹ JVM ￼ӡᴺẊ זּ Ẹ￼ JVM Ά│ᶴת  

 

2.2. JVMῤ  

 

JVM ԓḕתᶟѮ ֫ѭ ῶתᶟ ẑ ᾭᵸ Ὁ ′  ᶊΆ│ת Ԋҕת

ᶟ JAVAᶤ Ά│ת ὶԓḕ  

ῶᾭὯתᶟּוᵘᵕῼљ ᵃ, Ә Ἃזּ ￼ᵏט/   ֳấ/ ⅓(ᶈ Hotspot 

VM ԓ, ⅛Ѧ љᾛӐ ￼ ᶊ ὶῑṃ, ᵼ℅ ֫ԓḕתᶟ￼ḕ/ᵋ  ᶊ ￼

(ḾẔ™/וּ  
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Ԋҕתᶟ Ὁ ￼ᵏט/ԋ ֳấ/ ⅓  

ὶԓḕẊјῗ JVM ῊᾭὯת￼ ֫, ӇѼҺ ￼Ӕּז: ᶈ JDK 1.4ẬԄ￼ NIO ώ

ӗ҃ᶢ҈ Channel љ Buffer ￼ IO ΆẪ, ḜᴵҨӔּז Native ֩ᾭẓ ὶ֫ ᶤᶹԓḕ, ⱡᵅӔּז

DirectByteBuffer Ḿ Ӑѭ ᶒԓḕ￼Ậּז ᾛӐ( : Java I/O Ἓṝ), ‾ṏ ԁ҃ᶈ Java

ᶤᵙ Native ᶤѧᵻᶶֺᾭὯ, ᵼ℅ᶈ Ҏᶋ῟ѧᴵҨῘ ώ ớ  

 

 

2.2.1. ( ) 

ᶒ ṇ￼ԓḕ , ῗẸׁ ἍἚ ￼Ḕ ￼ ᴺὝ ᵸι⅛ ῶ Ѧ꜠ ￼

ẑ ᾭᵸι ԓḕѼ ѭɒ ῶɓ￼ԓḕ  

⃰ᶈἚ java Ά│￼ ι ᾭᵸ ẹ￼ῗ Ὁ Ḕ Ὕҧ￼ᶊᶍεẸׁὝҧ￼ᶊᶍζ ḅ

‛ ῗ Native Ά│ιֱѭ  

Ѧԓḕתᶟῗᵪ Ѧᶈ Ὁ ѧ≡ῶ ḧүӍ OutOfMemoryError ừ֙￼תᶟ  

2.2.2. ( ) 

ῗὼ javaΆ│Ἒ ￼ԓḕ₩ᶚι⅛ѦΆ│ᶈἚ ￼ᵃῊ Һֳấ Ѧ′ṿεStack Frameζ

ḕӴṕ҈זּ ᴪ ᾛӐᾭ′ ỗט ὶ Ά│֧ᴭ ӡỤ ⅛ ѦΆ│ҡ זּ Ἒ Ḣἄ

￼ ιṏḾẔ Ѧ′ṿᶈ Ὁ ′ѧԄ′ֹ֧′￼  

′ṿε FrameζῗּזḕӴᾭὯᵙ ֫ ‛￼ᾭὯ ‗ιᵃῊѼ ỗטתᶴזּ ὶ 

(Dynamic Linking)  Ά│ ᵻӪᵙầẂ֫╘ε Dispatch Exception ζ ′ṿ Ά│ זּ ֳ

http://blog.csdn.net/zjf280441589/article/details/50526810
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ấι Ά│  ⅓ɋɋῂ Ά│ῗ⃰ẂḢἄ ῗầẂḢἄεἲ֧҃ᶈΆ│ԓ῾ Ὢ ￼ầ

Ẃζ ӐΆ│   

 
 

2.2.3. ( ) 

 ᶊΆ│תᵙ Java StackӐּז ӆ, ָתῗ Ὁ ′ѭἚ JavaΆ│Ὸח,  ᶊΆ│′ֱѭ

Native Ά│Ὸח, ḅ‛ Ѧ VM ḫאӔּז C-linkage ₩ᶚᾟὙ Native ѱ ,זּ ′ṄҺῗ Ѧ

C′ιӇ HotSpot VM ὶṏἫ ᶊΆ│′ᵙ Ὁ ′ᵀ҇ѭ  

2.2.4. ̂Heap- ῍֣̃-  

ῗ Ԋҕ￼ ᶒԓḕתᶟιֳấ￼Ḿ ᵙᾭ Ӡḕᶈ Java ᶤԓḕѧιѼῗᶙᶌᾠ ᵸ

ᶙᶌᾠ ￼ῳ ￼ԓḕתᶟ Ҧא҈יּ VM ҥᾁ֪זּ ←, ᵼ℅ Javaᶤҡ GC￼ ẙ ᴵҨ

֫ѭ: ᾚⱳҥ(Edenת From Survivor ᵙת To Survivor ᵙ(ת Ẉҥ  

2.2.5. / ӄ̂ף ῍֣̃ 

ᴏἅҪẂ ￼₰ѯҥ(Permanent Generation) ḕӴ҈זּ , JVM ו ײַ Ӡ ẁ

ᴩ ᴎᾩ ᵷ ᵄַײҥֿב ᾭὯ. HotSpot VM ἫGC֫Ҧᾠ Ἓṝ Ά│ת, ᴏӓⱴJava

ᶣַײ₰ѯҥΎḪ♪ᾛ←ש, ‾ HotSpot ￼ᶙᶌᾠ ᵸṏᴵҨӵ ת Javaᶤ ‾ ת ֫ԓḕ, 

јọѭΆ│תẦᴧњ ￼ԓḕ ᵸ(⇔ѰṾ￼ԓḕᵻᾠ￼Ѯת ‰ῗ Ḿẁ ᵺᾁᵙײַ₵ ᶙ

ᴒײַ , ᵼ℅ᾠ Ễṇ)  

ῊẂ −εRuntime Constant Pool ζῗΆ│ת￼ ֫ Classᾰҭѧ ҃ῶ ￼ⱱ

  Ḕⅎ Ά│ ὶᴭ ὼ ӡỤᶹι ῶ ӡỤῗẂ − 
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εConstant Pool Table ζιּ҈זḕᾣ ῼּוἄ￼ᴿ Ḕ ᵙ ᴺẬּזι ֫ԓḳṄᶈ ז

ᵅḕᾣֹΆ│ת￼ ῊẂ −ѧ  Java Ὁ Ḿ Classᾰҭ￼⅛ ֫ε ⱡѼץὐẂ

−ζ￼Ẫ ῶѤ￼ ḧι⅛ ѦḔ ḕӴᵤ҈זּ ᾭὯ ọ ᵀ і￼ ∂ι ‾ἑҺ

Ὁ  ᴵ ᵙἚ  

2.3. JVM ῤ  

Javaᶤҡ GC￼ ẙ ᴵҨ ֫ѭ: ᾚⱳҥ(Edenת From Survivor ᵙת To Survivor ᵙ(ת Ẉ

ҥ  

 

 ף .2.3.1

ῗּזḕᾣᾺּו￼Ḿ ᴉὯᶤ￼ 1/3 ҈יּ ֳấḾ ιἍҨᾺּוҦҺ ᴧ

MinorGC ᶙᶌᵻᾠ ᾺּוҦᴡ֫ѭ Edenת ServivorFrom ServivorTo ѕѦת  

2.3.1.1. Eden  

JavaᾺḾ ᶊεḅ‛Ὰֳấ￼Ḿוּ֧￼ ᴉּזԓḕỄᶽιֱ ὶ֫ ֹ

ẉҦζ ẸEdenתԓḕјᶼ￼ῊӧṏҺ ᴧMinorGCιḾᾺּוҦת

₭ᶙᶌᵻᾠ  

2.3.1.2. ServivorFrom 

і ₭ GC￼ẋḕ ιӐѭ ₭ GC￼ Ἔὼ  

2.3.1.3. ServivorTo  

Ӡּ҃פ ₭ MinorGC ѧ￼ẋḕ  

2.3.1.4.   MinorGC ײַ αᶵֹ->╒ ->҉Ὀβ 

MinorGC ᶶֺזּ │  
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1̔edenȁservicorFrom └⌠ ServicorTo εẈ + 1 

ӾιἫ Edenᵙ ServivorFrom ᶟѧḕ╗￼Ḿת ᶶֺֹ ServicorTo ᶟεḅ‛ῶḾת ￼ẉ

Ҩᴣ ֹ҃ ẉ￼‰֝ιֱ Ӫֹ ẉҦתζιᵃῊἫ ҎḾ ￼ẉ +1εḅ‛ ServicorTo ј

ᶼӈ ҃ṏᾣֹ ẉתζψ 

2̔ edenȁservicorFrom 

ⱡᵅι▐ Edenᵙ ServicorFrom ѧ￼Ḿ ψ 

3̔ServicorTo ServicorFromԑ  

ῳᵅιServicorTo ᵙ ServicorFrom ҊὭιᴝ ServicorTo ἄѭї ₭GCῊ￼ ServicorFrom

ת  

 ף .2.3.2

Ѯ ḕᾣẔּז ẑѧּוᵘᵕῼ ￼ԓḕḾ  

    ẉҦ￼Ḿ ⅝ ḧιἍҨ MajorGC јҺ Ἒ ᶈ MajorGC ׁ Ӿ

҃ ₭ MinorGCιӔệῶᾺּוҦ￼Ḿ Ԅ ẉҦιṀ јᶼּזῊἑ ᴧ Ẹῂ│ἧֹ

ᶼᶽ￼ ֫ Ὰֳấ￼ ᶽḾ ῊѼҺώׁ ᴧ ₭ MajorGC ᶙᶌᵻᾠ ֧  

    MajorGC ‰זּ ▐ │χ ӾἜὼ ₭Ἅῶ ẉҦι‰ ֧ḕ╗￼Ḿ ιⱡᵅᵻᾠ≡

ῶ‰ ￼Ḿ MajorGC ￼ Ὴ⅝ ιᵼѭ ἜὼԜᵻᾠ MajorGC Һғּוԓḕ Ɑιѭ҃֟

ṈԓḕὫ ιἅҪ ᵀẊἆ ‰ ֧Άӝї₭ ὶ֫ Ẹ ẉҦѼ◑҃ јї￼

ῊӧιṏҺἲ֧ OOMεOut of Memory ζầẂ  

2.3.3. ӄף 

Ὕԓḕ￼⇔ѰӠḕתᶟιѮ ḕᾣ Classᵙ Met aεӺᾭὯζ￼ӡỤ,Classᶈ ז ￼Ὴӧ

ᾣԄ⇔ѰתᶟιḜᵙᵙḕᾣḫӕ￼תᶟјᵃ,GCјҺᶈѮ ẑ ῼḾ⇔Ѱתᶟ ת▐ ἍҨ

ѼṀ ҃⇔ѰҦ￼תᶟҺ ז ￼ Class￼ᶭᶺ ◑ιῳ ἲ֧ OOM ầẂ  

2.3.3.1.  JAVA8 јӹᾎὊ 

ᶈ Java8ѧι⇔ѰҦṰ ι Ѧ ѭɒӺᾭὯתɓεӺ ζ￼תᶟἍᴨҦ Ӻ

￼  ᵙ⇔ѰҦ ӆιӺ љ⇔ѰҦѳ ῳᶽ￼ָתᶈ҈χӺ Ẋјᶈ Ὁ ѧι ῗӔּז

 ᶊԓḕ ᵼ℅ι ừ֙їιӺ ￼ᶽṇҝᴩ ᶊԓḕ ֺ ￼ӺᾭὯᾣԄ  native 

memory, Ḕ ѩ−ᵙ ￼ ỗᴪ ᾣԄ java ᶤѧι ‾ᴵҨז ᶺṈ ￼ӺᾭὯṏјԜּי

MaxPermSize ίֺ, ּי ￼ḫ ᴵּז ίֺ  
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2.4. ҍ  

 

2.4.1. ᵥ  

2.4.1.1.  

ᶈ Java ѧιẬּזᵙḾ ῗῶԋ ￼ ḅ‛ ᾛӐḾ ֱọ זẬּזּ ᵼ℅ιỄῘⱡ Ѧ ᴅ

ῗ│ה￼ Ậּז ᾭֶᾸ ѦḾ ῗᵋᴵҨᵻᾠ ᴅ ιᴏ ѦḾ ḅ‛≡ῶүӍљѳԋ

￼ẬּזιᴏҤҪ￼Ậּז ᾭ јѭ 0ιֱ ῎Ḿ јᶿᴵ Ԝ ιֹזּ ѱ ѦḾ ṏῗᴵᵻᾠ

Ḿ  

2.4.1.2. №  

ѭ҃ ֘Ậּז ᾭ│￼ỈעẬּז ιJava Ӕּ҃זᴵ ớ֫‘￼Ά│ ֯￼ɒGC rootsɓ

Ḿ Ӑѭ ♇ᾆ ḅ‛ᶈɒGC rootsɓᵙ ѦḾ ѳ ≡ῶᴵ Ểιֱ Ḿ ῗјᴵ ￼



13/04/2018  Page 27 of 283 
 

├Ỵ￼ῗιјᴵ Ḿ ј Ү҈ᴵᵻᾠḾ ιјᴵ Ḿ ᴪѭᴵᵻᾠḾ Ṉ ѣ₭‰

ѣ₭‰ ᵅҠⱡῗᴵᵻᾠḾ ιֱṄ Ѫᵻᾠ  

2.4.2. ̂Mark -Sweep̃ 

ῳᶢ ￼ᶙᶌᵻᾠ │ι֫ѭѣѦ ⅎι‰├ᵙ▐ ‰ ⅎ‰ ֧Ἅῶ ᵻᾠ￼Ḿ ι▐

ⅎᵻᾠ ‰ ￼Ḿ Ἅᴉּז￼ ḅᶃ

 

ҡᶃѧἅҪṏᴵҨᴧאι │ῳᶽ￼ ῗԓḕ ⱭקѤ ιᵅ ᴵ ᴧּוᶽḾ ј ἧֹᴵ

זַּ ￼  

 

2.4.3. └ ̂copying̃ 

ѭ҃ ֘Mark -Sweep │ԓḕ Ɑק￼ ώ֧￼ │ Ὗԓḕḳ Ṅԓḕ֮֫ѭ ᶽṇ

￼ѣᶒ ⅛₭ᴱӔּזԎѧ ᶒιẸ ᶒԓḕ◑ᵅṄṌḕ╗￼Ḿ ᶶֺֹᴰ ᶒіᴞιἫṰӔּז

￼ԓḕ▐ὲιḅᶃχ 
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│ ⱡḫא ᴅιԓḕᾦꞌ ιј῏ғּו ⱭιӇῗῳᶽ￼ ῗᴵּזԓḕ ᴙ ֹ҃ᴝ

 ￼ ᴁ ћḕ╗Ḿ ᶭᶺ￼ ιCopying │￼ᾦꞌҺᶽᶽ Ӊ  

 

2.4.4. (Mark-Compact) 

ᵀ҃ҨіѣѦ │ιѭ҃ ԁ ώ֧ ‰ ⅎᵙ Mark -Sweep │ ᵃι‰ ᵅјῗ▐

Ḿת ι ῗṄḕ╗Ḿ ᵇԓḕ￼ ⱡᵅ▐ ᶹ￼Ḿףּ ḅᶃχ 
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ף№ .2.4.5  

֫Ҧᾠ │ῗ ׁᶽ ֫ JVMἍ Ά│ιԎ⁄Ọộỳῗ⁞ὯḾ￼זּ ḕ╗￼јᵃּוᵘᵕῼṄԓḕ

֮֫ѭјᵃ￼ᶟι ừ֙їṄ GCᶤ֮֫ѭ Ҧ(Tenured/Old Generation)וּ ᵙᾺּוҦ(Young 

Generation) Ҧ￼⸗♇ῗ⅛₭ᶙᶌᵻᾠῊᴱῶṈוּ Ḿ ᵻᾠιᾺּוҦ￼⸗♇ῗ⅛₭ᶙ

ᶌᵻᾠῊ ῶᶽ ᶙᶌ ᵻᾠιᵼ℅ᴵҨ⁞Ὧјᵃתᶟ Ὅјᵃ￼ │  

2.4.5.1.  ᾚⱳҥјᶵֹ ←  

ׁᶽ ֫ JVM￼ GCḾ҈ᾺּוҦ ᴨ Copying │ιᵼѭᾺּוҦѧ⅛₭ᶙᶌᵻᾠ

ᵻᾠᶽ ֫Ḿ ιᴏ ᶶֺ￼ᾛӐ⅝ ṈιӇ ẂẊјῗὟⱢ 1χ1֮֫ᾺּוҦ ṄᾺּוҦ

֮֫ѭ ᶒ ᶽ￼ Eden ᵙѣѦ ṇ￼ Survivor (From Space, To Space)ι⅛₭Ӕּז

Eden ᵙԎѧ￼ ᶒ Survivor ιẸ ᵻᾠῊιṄ ѣᶒ ѧ ḕ╗￼Ḿ ᶶֺֹᴰ

ᶒ Survivor ѧ  

 

2.4.5.2.  Ẉҥј  ᶵֹ ← 

ẉҦᵼѭ⅛₭ᴱᵻᾠṈ Ḿ ιᵼ זּ Mark -Compact │  

1. JAVA Ὁ ώֹ ￼ᶴ҈Ά│וּ⇔￼תҦ(Permanet Generation) ιḜּזḕӴ class ι

Ẃ ιΆ│ὼ Ḿ⇔ּוҦ￼ᵻᾠѮ ὐẘẨẂץ ᵙῂּז￼  

2. Ḿ ￼ԓḕ֫ Ѯ ᶈᾺּוҦ￼ Eden Space ᵙ Survivor Space ￼ From Space(Survivor

ׁḕᾣḾ ￼ ᶒ)ιṈᾭừ֙Һ ὶ֫ ֹ Ҧוּ  

3. ẸᾺּוҦ￼ Eden Space ᵙ From Space ј ῊṏҺᴧּו ₭ GCι GCᵅιEden 

Spaceᵙ From Space ḕ╗Ḿ￼ת Һ ὥֹ To SpaceιⱡᵅṄ Eden Space ᵙ From 

Space ת▐  

4. ḅ‛ To Space ῂ│ ᶼḕӴ•ѦḾ ιֱṄ ѦḾ ḕӴֹ Ҧוּ  

5. ᶈ GCᵅιӔּז￼ӝῗ Eden Spaceᵙ To Space ҃ιḅ℅ᴦᶶỈע  

6. ẸḾ ᶈ Survivor ת ₭ GCᵅιԎẉ ṏҺ+1 ừ֙їẉ ֹ 15 ￼Ḿ Һ

ֹ Ҧѧוּ  
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2.5. JAVA Ҭ  

2.5.1.  

ᶈ Java ѧῳẂ ￼ṏῗẶẬּזιἫ ѦḾ ѦẬּזᴪ ι ѦẬּזᴪ ṏῗ ѦẶẬ

זּ Ẹ ѦḾ ẶẬּזᴪ ẬּזῊιḜᶴ҈ᴵ ꜛỗιḜῗјᴵ ᶙᶌᵻᾠ ֺᵻᾠ￼ιᴏ

Ӕ Ḿ Ҩᵅ⇔ јҺ ֹזּ JVMѼјҺᵻᾠ ᵼ℅ẶẬּזῗ ἄ Javaԓḕ⌠◖￼Ѯ ᴝᵼѳ

 

2.5.2.  

Ậּז זּ SoftReference ḫאιḾ҈ᴱῶ Ậּז￼Ḿ  ιẸ ԓḕ ᶼῊḜ

јҺ ᵻᾠιẸ ԓḕ ј ῊḜҺ ᵻᾠ Ậּז ẂּזᶈḾԓḕᾧỵ￼ ẑѧ  

2.5.3.  

ẴẬּז WeakReferenceזּ ḫאιḜ⅝ Ậּוּ￼זḕῼ῭ ιḾ҈ᴱῶẴẬּז￼Ḿ

 ιᴱ ᶙᶌᵻᾠ ֺ ιј JVM ￼ԓḕ ῗᵋ ᶼιỞҺᵻᾠ Ḿ ᴉּז￼ԓḕ  

2.5.4.  

Ậּז PhantomReferenc e ḫאιḜј ᴅ꜠Ӕּזιọ ᵙẬּז ֯ ᵀӔּז

Ậּז￼Ѯ Ӑּזῗ Ḿ ᶙᶌᵻᾠ￼ꜛỗ  

2.6. GC№ף   VS №  

ף№ .2.6.1  

ẸׁѮ╙ VM ᶙᶌᾠ ɓ֫Ҧᾠזּ ɓ(Generational Collection) │, │Һ⁞Ὧ

Ḿ ḕ╗ᵕῼ￼јᵃṄԓḕ֮֫ѭ֡ᶒ, ḅ JVMѧ￼ ᾺּוҦ ẉҦ ⇔ѰҦι ‾ṏᴵҨ⁞Ὧ

ᴿẉҦ⸗♇ָ֫ ῳזּ Ẹ￼ GC │ 

2.6.1.1.  ᶇᾚⱳҥ-ᶵֹ ← 

 ⅛₭ᶙᶌᾠ ᴧאᶽἥḾ Ṱ™, ᴱῶṈ ḕ╗. ᵼ℅ ᶶֺזּ │, ᴱ ҥ֧Ṉ

ḕ╗Ḿ ￼ᶶֺἄ ṏᴵҨḢἄᾠ . 

2.6.1.2.  ᶇ Ẉҥ-  ᾐⱣ ← 

 ᵼѭḾ ḕ╗ꞌ ≡ῶ ᶹ ḾḜ ֫ ἻӠ, ṏọ ‰ɒזּ ɋ▐תɓἆɒ‰

ɋᾯתɓ │ ᵻᾠ, јọ ԓḕᶶֺ, ћ ὶ ֧ ԓḕ. 
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2.6.2. №  

ת֫ │ֱṄᾯѦᶤ ֮֫ѭ ￼јᵃṇת , ⅛Ѧṇת ꜠ Ӕּז, ꜠ ᵻᾠ. ‾Ӯ￼

ḄᶴῗᴵҨίֺ ₭ᵻᾠᶺṈѦṇת  , ⁞Ὧ ‰ӯ Ὴ , ⅛₭ᵀתᶊᵻᾠ ẇѦṇת ( јῗ

ᾯѦᶤ), ҡ ֟Ṉ ₭ GCἍғּו￼ӯ  

2.7. GC  

Java ᶤԓḕ ֮֫ѭᾺּוҦᵙẉ Ҧѣ ֫ιᾺּוҦѮ Ӕּזᶶֺᵙ‰ -▐ ᶙᶌᵻᾠ │ψ

ẉ ҦѮ Ӕּז‰ -ᾯתᶙᶌᵻᾠ │ιᵼ℅ java Ὁѧ ḾᾺּוҦᵙẉ Ҧָ֫ώӗ҃ᶺ ј

ᵃ￼ᶙᶌᾠ ᵸιJDK1.6ѧ Sun HotSpot Ὁ ￼ᶙᶌᾠ ᵸḅїχ 

 

2.7.1.  Serial ̂ ȁ └ ̃ 

Serialε ᾰ ζῗῳᶢ ᶙᶌᾠ ᵸιӔּזᶶֺ │ι` ῗ JDK1.3.1ѳׁᾺּוҦᵪ ￼ᶙᶌ

ᾠ ᵸ Serial ῗ Ѧᴅ ￼ᾠ ᵸιḜјӇᴱҺӔּז Ѧ CPU ἆ  ᴞḢἄᶙᶌᾠ Ṫ

ӐιẊћᶈ ᶙᶌᾠ ￼ᵃῊιọ ῥӯԎҤἍῶ￼ṪӐ ι ֹᶙᶌᾠ   

Serial ᶙᶌᾠ ᵸ ⱡᶈᾠ ᶙᶌ ѧ ῥӯἍῶԎҤ￼ṪӐ ιӇῗḜ ᴅ ᾦιḾ҈

ḧᴅѦ CPU ᶫע ι≡ῶ ҐҊ￼Ầ ιᴵҨ ệῳ ￼ᴅ ᶙᶌᾠ ᾦꞌιᵼ℅ Serial

ᶙᶌᾠ ᵸӘⱡῗ java Ὁ  ᶈ Client ₩Ẫї ￼ᾺּוҦᶙᶌᾠ ᵸ  

2.7.2.  ParNew ̂Serial+ ̃ 

ParNew ᶙᶌᾠ ᵸԎḫῗ Serialᾠ ᵸ￼ᶺ ⱱ ιѼӔּזᶶֺ │ι ҃Ӕּזᶺ ᶙ

ᶌᾠ ѳᶹιԎӎ￼ ѭᵙ Serialᾠ ᵸḢԅ ‾ιParNew ᶙᶌᾠ ᵸᶈᶙᶌᾠ ѧᵃ‾Ѽ

ῥӯἍῶԎҤ￼ṪӐ  

http://lib.csdn.net/base/javase
http://lib.csdn.net/base/datastructure
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ParNew ᾠ ᵸ Ầᵏᵙ CPU ᾭ ᵃ￼ ᾭιᴵҨ -XX:ParallelGCThreads ᴠᾭ

ֺᶙᶌᾠ ᵸ￼ ᾭ ParallelχẈ ￼  

ParNew ⱡῗ ҃ᶺ ᶹᵙSerialᾠ ᵸ֡ѶḢԅ ‾ιӇῗParNew ᶙᶌᾠ ᵸῗỄᶺ java

Ὁ  ᶈ Server ₩ẪїᾺּוҦ￼ ᶙᶌᾠ ᵸ  

 

2.7.3. Parallel Scavenge ̂ └ ȁ ̃ 

Parallel Scavenge ᾠ ᵸѼῗ ѦᾺּוҦᶙᶌᾠ ᵸιᵃ‾Ӕּזᶶֺ │ιѼῗ Ѧᶺ ￼ᶙ

ᶌᾠ ᵸιḜ ♇ԋ├￼ῗ ẑ ֹ Ѧᴵίֺ￼ᵉᵆ εThoughput ιCPU ҈זּ ἋҦזּ

￼Ὴ /CPU Ở╦ Ὴ ιᴏᵉᵆ = ἋҦזּ Ὴ /( ἋҦזּ Ὴ +ᶙᶌᾠ Ὴ )ζι

ᵉᵆ ᴵҨῳ ᾦꞌᶊַּז CPU Ὴ ιṓồᶊḢἄ ẑ￼ үחιѮ ᶈᵅᴶ҈זּ

ј ᶿᶺҐҊ￼үח Ẕ Ѽῗצּ ParallelScavenge ᾠ ᵸљ ParNew ᾠ ᵸ￼ Ѧ

ָת  

2.7.4. Serial Old ̂  ̃ 

Serial Old ῗ Serial ᶙᶌᾠ ᵸẉ Ҧⱱ ιḜᵃ‾ῗѦᴅ ￼ᾠ ᵸιӔּז‰ -ᾯת │ι

Ѧᾠ ᵸѼѮ ῗ ᶈ Client ￼ java Ὁ  ￼ẉ Ҧᶙᶌᾠ ᵸ  

ᶈ Server₩ẪїιѮ ῶѣѦּז χ 

1. ᶈ JDK1.5ѳׁⱱ ѧљᾺּוҦ￼ Parallel Scavenge ᾠ ᵸᾉ Ӕּז  

2. Ӑѭẉ ҦѧӔּז CMSᾠ ᵸ￼ᵅᶵᶙᶌᾠ Ά  

ᾺּוҦ Serialљẉ Ҧ Serial Old ᾉ ᶙᶌᾠ ᶃχ 

 

ᾺּוҦ Parallel Scavenge ᾠ ᵸљ ParNew ᾠ ᵸṪӐᴝת ӆι ῗᶺ ￼ᾠ ᵸι Ӕ

ῗᶶֺ￼זּ │ιᶈᶙᶌᾠ ѧ ῥӯἍῶ￼ṪӐ ᾺּוҦ Parallel 

Scavenge/ParNew љẉ Ҧ Serial Old ᾉ ᶙᶌᾠ ᶃχ 
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2.7.5. Parallel Old ̂ ̃ 

Parallel Old ᾠ ᵸῗParallel Scavenge ￼ẉ Ҧⱱ ιӔּזᶺ ￼‰ -ᾯת │ιᶈ JDK1.6

ἑẦḊώӗ  

ᶈ JDK1.6ѳׁιᾺּוҦӔּז ParallelScavenge ᾠ ᵸᴱ ᾉ ẉ Ҧ￼ Serial Old ᾠ ᵸιᴱ

Ӡ ᾺּוҦ￼ᵉᵆ ҸӾιῂ│Ӡ ᾯӌ￼ᵉᵆ ιParallel Old ⃰ῗѭ҃ᶈẉ Ҧᵃ‾ώӗᵉ

ᵆ ҸӾ￼ᶙᶌᾠ ᵸιḅ‛ Ḿᵉᵆ ∂⅝ ιᴵҨҸӾ ᾺּוҦ Parallel Scavenge

ᵙẉ Ҧ Parallel Old ᾠ ᵸ￼ᾉ צּ  

ᾺּוҦ Parallel  Scavenge ᵙẉ Ҧ Parallel Old ᾠ ᵸᾉ ᶃχ 

 

2.7.6. CMS ̂ ̃ 

Concurrent mark sweep(CMS) ᾠ ᵸῗ ẉ Ҧᶙᶌᾠ ᵸιԎῳѮ ‰ῗ ᴨῳ ᶙᶌ

ᵻᾠӯ Ὴ ιᵙԎҤẉ ҦӔּז‰ -ᾯת │јᵃιḜӔּזᶺ ￼‰ -▐ │  

ῳ ￼ᶙᶌᾠ ӯ Ὴ ᴵҨѭҐҊ⅝ ￼ ẑώ Ἃӌזּ   

CMSṪӐ ֺ ⅝ԎҤ￼ᶙᶌᾠ ᵸ ῭ᶶ ιᾯѦ ֫ѭҨї 4Ѧ ⅎχ 

2.7.6.1.  ֳḉ   

ᴱῗ‰ ї GC Roots ὶԋ ￼Ḿ ι ẙỄồιҠⱡ ῥӯἍῶ￼ṪӐ  
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2.7.6.2.  ẉᴦ   

GC Roots ￼ ιᵙּזἋ ṪӐιј ῥӯṪӐ  

2.7.6.3.  ᾚ   

ѭ҃Ӣ⃰ᶈẊᴧ‰ ῼ ιᵼּזἋ ẑ Ṁ ‰ ғּוᴪט￼ ֫Ḿ ￼‰

ẹιҠⱡ ῥӯἍῶ￼ṪӐ  

2.7.6.4.  ẉᴦ╒  

▐ GC Roots јᴵ Ḿ ιᵙּזἋ ṪӐιј ῥӯṪӐ ҈יּ Ὴῳ ￼Ẋ

ᴧ‰ ᵙẊᴧ▐ ѧιᶙᶌᾠ ᴵҨᵙּזἋאᶈ ẊᴧṪӐιἍҨỞӌі

CMSᾠ ᵸ￼ԓḕᵻᾠᵙּזἋ ῗ ẊᴧᶊἚ  

CMSᾠ ᵸṪӐ χ 

 
 

2.7.7. G1  

Garbage first ᶙᶌᾠ ᵸῗ ׁᶙᶌᾠ ᵸת ᴧṝ￼ῳׁ⌐ἄ‛ι ⅝љ CMSᾠ ᵸιG1ᾠ

ᵸѣѦῳ ֧￼ᾡ ῗχ 

1. ᶢ҈‰ -ᾯת │ιјғּוԓḕ Ɑ  

2. ᴵҨ Ẃ ίֺӯ Ὴ ιᶈјꜗ ᵉᵆ ׁώїιḫאӉӯ ᶙᶌᵻᾠ  

G1 ᾠ ᵸ ԁԅתᶟᶙᶌᾠ ιḜἫᶤԓḕ֮֫ѭᶽṇᶁḧ￼֡Ѧ꜠ ᶟιẊћת Ҏתᶟ

￼ᶙᶌᾠ ẙιᵃῊᶈᵅᴶ ἴ ѦҸӾ ֯ ι⅛₭⁞ὯἍӹ ￼ᾠ Ὴ ιҸӾᵻᾠᶙᶌ

ῳᶺ￼תᶟ ᶟ֮֫ᵙҸӾת ᶟᵻᾠ ֺιת Ӡ G1 ᾠ ᵸᴵҨᶈῶ Ὴ ệῳ ￼ᶙᶌᾠ

ᾦꞌ  

2.8.  JAVA IO/NIO 

2.8.1. IO  

ῳҽ ￼ IO₩ᶚιᴏᶈ ֒ᾭὯ ѧҺᴧּו ᶩא ẸּזἋ ᴧ֧ IO ∂ѳᵅιԓ

⁄Һᴞ ᾭὯῗᵋṏ ιḅ‛≡ῶṏ ṏҺ ểᾭὯṏ ι Ἃזּ ṏҺᶴ҈ ᶩꜛỗιּז

Ἃ Ґ֧ CPU ẸᾭὯṏ ѳᵅιԓ⁄ҺṄᾭὯὓ Ἃזֹּ ιẊ ᵻ ‛ Ἃזּ ιּז
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Ἃ ἑ block ꜛỗ Ԑᶚ￼ ᶩ IO₩ᶚ￼ӕḒѭχdata = socket.read() ;ḅ‛ᾭὯ≡ῶṏ

ιṏҺ ᶩᶈ read Ά│  

2.8.2. IO  

ẸּזἋ ᴧ Ѧ read ᾛӐᵅιẊј ểι ῗ іṏệֹ҃ Ѧ ‛ ḅ‛ ‛ῗ Ѧ

error ῊιḜṏ ᾭὯ ≡ῶ֝ᶵḄι҈ῗḜᴵҨԜ₭ᴧ read ᾛӐ ῆԓ⁄ѧ￼ᾭὯ֝ᶵ

Ḅ҃ιẊћᴡԜ₭ᾠֹּ҃זἋ ￼ ∂ι ѱḜ іṏṄᾭὯὓ Ἃזֹּ҃ ιⱡᵅ ᵻ

ἍҨ҆ḫіιᶈ ᶩ IO₩ᶚѧιּזἋ јᾸᶊ ԓ⁄ᾭὯῗᵋṏ ιѼṏ ᶩ IO

јҺҐ֧ CPUι Һ ᴉּז CPU Ԑᶚ￼ ᶩ IO₩ᶚ ḅїχ 

while(true){  

 data = socket.read();  

 if(data!= error){  

 ᶴתᾭὯ 

 break;  

 } 

} 

ӇῗḾ҈ ᶩ IOṏῶ Ѧ ẂѤ ￼ ιᶈ while Ỉעѧ јᾸᶊᴞ ԓ⁄ᾭὯῗᵋṏ

ι ‾ҺṀ CPUᴉּזꞌ Ẃ ιᵼ℅ ừ֙їỄṈӔּז while Ỉע ΆẪ ᴨᾭὯ  

2.8.3. IO  

ᶺ ᶶּז IO₩ᶚῗ ׁӔּזệ⅝ ᶺ￼₩ᶚ Java NIO ḫ іṏῗᶺ ᶶּז IO ᶈᶺ ᶶּז IO

₩ᶚѧιҺῶ Ѧ јᾸᴞ ᶺѦ socket ￼ꜛỗιᴱῶẸ socket ⃰ῶ ֒҆ҭῊιἑ

⃰ ḫזּ ￼ IO ֒ᾛӐ ᵼѭᶈᶺ ᶶּז IO₩ᶚѧιᴱ Ӕּז Ѧ ṏᴵҨ ᶺѦת

socketι ј ấ Ὰ￼ ἆ ιѼјọ ἴ Ҏ ᵙ ιẊћᴱῶᶈ ⃰ῶ

socket ֒҆ҭ ῊιἑҺӔּז IO ◊ιἍҨḜᶽᶽ֟Ṉ҃ ◊ᴉּז ᶈ Java NIO ѧιῗ

selector.select() ᴞ ⅛Ѧ ῗᵋῶֹ ҆ҭιḅ‛≡ῶ҆ҭιֱ ᶩᶈ ιᵼ℅

ΆẪҺṀ Ἃזּ ￼ ᶩ ᶺ ᶶּז IO ₩Ẫι Ѧ ṏᴵҨ ᶺѦת socketιᴱῶẸ

socket ⃰ῶ ֒҆ҭᴧּוἑҺᴉּז ◊ ḫ ￼ ֒ᾛӐ ᵼ℅ιᶺ ᶶּז IO ⅝ ᵀ

ὶᾭ⅝ ᶺ￼ừ֙  

ᴰᶹᶺ ᶶּז IOѭӍ⅝ ᶩ IO₩ᶚ￼ᾦꞌ ῗᵼѭᶈ ᶩ IO ѧιјᾸᶊ socket ꜛỗ

Ὴ Ἃזּ ᴞ ￼ι ᶈᶺ ᶶּז IO ѧι ⅛Ѧ socket ꜛỗῗԓ⁄ᶈ ￼ι Ѧᾦ

ꞌ Ἃזּ⅝ ￼ᶺ  

ј ├Ỵ￼ῗιᶺ ᶶּז IO ₩ᶚῗ ￼ΆẪ₅╜ῗᵋῶ҆ҭֹ ιẊћḾֹ ￼҆ҭ

ᵠẔ ᵼ℅Ḿ҈ᶺ ᶶּז IO₩ᶚ ι ῆ҆ҭᵠẔӌỄᶽι ѱṏҺṀ ᵅ ￼҆ҭ

ệјֹᶴתιẊћҺẽᵠᾺ￼҆ҭ  
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2.8.4. Ḥ ꜚ IO  

ᶈӡᴺ ט IO ₩ᶚѧιẸּזἋ ᴧ Ѧ IO ∂ᾛӐιҺ ḾẔ￼ socket ├ԛ Ѧӡᴺ֩

ᾭιⱡᵅּזἋ Һ Ἒ ιẸԓ⁄ᾭὯṏ ῊҺᴧ Ѧӡᴺ Ἃזּ ιּזἋ ὶᾠֹ

ӡᴺѳᵅιӝᶈӡᴺ֩ᾭѧ זּ IO ֒ᾛӐ ḫ ￼ IO ∂ᾛӐ  

2.8.5. IO  

ầℓ IO₩ᶚἑῗῳתỳ￼ IO ₩ᶚιᶈầℓ IO ₩ᶚѧιẸּזἋ ᴧ read ᾛӐѳᵅι ṏ־

ᴵҨẦḊᴞӮԎḜ￼҆ ᴰ Ά ιҡԓ⁄￼ ẙιẸḜᴩֹ Ѧ asynchronous read ѳᵅι

ḜҺ ־ ᵻι ῎ read ∂Ṱ ἄוᴧ ҃ιᵼ℅јҺḾּזἋ ғּוүӍ block ⱡᵅιԓ

⁄Һ ểᾭὯ֝ᶵḢἄιⱡᵅṄᾭὯὓ Ἃזֹּ ιẸ ֬ Ḣἄѳᵅιԓ⁄Һ Ἃזּ

ᴧ Ѧӡᴺιᵓ Ḝ read ᾛӐḢἄ҃ Ѽṏ Ἃזּ Ḣԅј ḫ ￼ᾯѦ IOᾛӐῗḅӍ

￼ιᴱ Ӿᴧ Ѧ ∂ιẸὶᾠԓ⁄ ᵻ￼ἄוӡᴺῊ IOᾛӐṰ ḢἄιᴵҨ ὶ

ᴞӔּזᾭὯ҃  

Ѽṏ ᶈầℓ IO₩ᶚѧιIOᾛӐ￼ѣѦ ⅎ јҺ ᶩּזἋ ι ѣѦ ⅎ ῗּיԓ⁄ Ḣט

ἄιⱡᵅᴧ Ѧӡᴺᵓ Ἃזּ ᾛӐṰḢἄ Ἃזּ ѧј Ԝ₭ זּ IO ֩ᾭ ԏӌ￼

֒ ♇ῗᵙӡᴺ ᶚῶἍјᵃ￼ιᶈӡᴺ₩ט ἋזᶚѧιẸּ₩ט ὶᾠֹӡᴺ ᾭὯ

Ṱ ṏ ιⱡᵅ Ἃזּ זּ IO֩ᾭ ḫ ￼ ֒ᾛӐψ ᶈầℓ IO₩ᶚѧιᾠֹӡᴺ

IOᾛӐṰ Ḣἄιј ԜᶈּזἋ ѧ זּ IO֩ᾭ ḫ ￼ ֒ᾛӐ  

 

├Ỵιầℓ IO ῗ ᾛӐ ￼ẕṖᾟὙιᶈ Java 7ѧιώӗ҃ Asynchronous IO  

῭ᶺᴠ χ http://www.importnew.com/19816.html  

 

2.8.1. JAVA IO  

 

http://www.importnew.com/19816.html
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2.8.2. JAVA NIO 

NIO Ѯ ῶѕᶽ⁄Ọ ֫χChannel( )ιBuffer( Selector ,(ת֗ ҽ IO ᶢ҈Ḕ ╙ᵙḔ

╙ ᾛӐι NIO ᶢ҈ Channel ᵙ Buffer( (ת֗ ᾛӐιᾭὯỞῗҡ ᴨֹ ת֗

ѧιἆ ҡ Ԅֹ֒ת֗ ѧ Selector( Ὅ҈זּ(ת ᵎᶺѦ ￼҆ҭε⅝ḅχ ὶἔẦι

ᾭὯֹ ζ ᵼ℅ιᴅѦ ᴵҨ ᵎᶺѦᾭὯ  
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NIO ᵙҽ IO ѳ Ѧῳᶽ￼ָתῗιIOῗ ᵇ╙￼ιNIO ῗ ᵇ ￼ת֗  

2.8.2.1.  NIO ײַ  ש֖

 Java IO ᵇ╙Ỵᵖ ⅛₭ҡ╙ѧ ѦἆᶺѦḔ ι ᴨἍῶḔ ιḜҪ≡ῶ ḕᶈүӍ

ᶊΆ ℅ᶹιḜј ׁᵅ ѧ￼ᾭὯ╙ט ḅ‛ ׁᵅ ҡ╙ѧט ᴨ￼ᾭὯι ӾṄḜ

ḕֹ Ѧ ת֗ NIO ￼ ֗ṀᵇΆ│јᵃ ᾭὯ ᴨֹ ѦḜ ᵅᶴת￼ ιת֗ Ὴᴵᶈ

ѧׁᵅת֗ ט ṏᶭ҃זᶴת ѧ￼♄╗ớ Ӈῗι ₅ῗᵋ ᵍἍץѧת֗

ῶứ ᶴת￼ᾭὯ ћι ӠẸ῭ᶺ￼ᾭὯ Ԅ Ὴιјת֗ ת֗ Ṍ῾ᶴת￼

ᾭὯ  

2.8.2.2.  NIO ײַ ᶨ 

IO￼ᴿ ╙ῗ ᶩ￼ Ỵᵖ ιẸ Ѧ זּ read() ἆ write()Ὴι ᶩι ֹῶ

ҎᾭὯ ᴨιἆᾭὯḢԅ֒Ԅ ᶈ℅ῼ ј ԜẇүӍ҆ừ҃  NIO ￼ ᶩ₩Ẫι

Ӕ Ѧ ҡ• ᴧ ∂ ᴨᾭὯιӇῗḜҝ ệֹ ׁᴵּז￼ᾭὯιḅ‛ ׁ≡ῶᾭὯᴵ

ῊιṏҜѱזּ јҺ ᴨ јῗӠὙ ᶩιἍҨ ᾭὯᴪ￼ᴵҨ ᴨѳׁι ᴵҨ

ӮԎҤ￼҆ừ  ᶩ֒Ѽῗḅ℅ Ѧ ∂֒Ԅ ҎᾭὯֹ• ιӇј ểḜ

Ḣԅ֒Ԅι Ѧ ᵃῊᴵҨᴞӮָ￼҆ừ  ẂṄ ᶩ IO￼ Ὴ ᶈԎḜ҈זּ і

Ἒ IOᾛӐιἍҨ Ѧᴅ꜠￼ ᶈᴵҨא ᶺѦת Ԅᵙ ֧ εchannelζ  
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