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2.9.4. OSGÎטỗ₩ᶚ ̃ ............................................................................................................ 44 

‗ỗᾡᴪט .2.9.4.1  ...................................................................................................................................... 44 

2.9.4.2. ₩ᶒק љ♬ᾀὃ .......................................................................................................................... 44 

3. JAVA  ............................................................................................................................................ 45 

3.1. ῏  .......................................................................................................................... 45 
3.2. LIST ....................................................................................................................................................... 47 

3.2.1. ArrayList̂ ̃ ....................................................................................................................... 47 
3.2.2. Vector̂ ȁ ̃ ............................................................................................... 47 
3.2.3. LinkList̂ ̃ ......................................................................................................................... 47 

3.3. SET ....................................................................................................................................................... 48 
3.3.1.1. HashSet̂Hash ̃ ............................................................................................................................. 48 
3.3.1.2. TreeSet̂ԋ ̃ ................................................................................................................................ 49 

3.3.1.3. LinkHashSet̂HashSet+LinkedHashMap ̃ ................................................................................... 49 

3.4. MAP ....................................................................................................................................................... 50 
3.4.1. HashMap̂ + + ̃ ............................................................................................. 50 

3.4.1.1. JAVA7  ............................................................................................................................................. 50 
3.4.1.2. JAVA8  ............................................................................................................................................. 51 

3.4.2. ConcurrentHashMap.................................................................................................................. 51 
3.4.2.1. Segment  .............................................................................................................................................. 51 
3.4.2.2. ῃ̂Segment  ReentrantLock ⱴ ̃ .............................................................................. 51 
3.4.2.3. ̂ 16̃ ................................................................................................................................. 52 
3.4.2.4. Java8  ̂ ῀ԅ ̃ .............................................................................................................. 52 



13/04/2018  Page 3 of 283 
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4.1.24. ָӇ  AQŜἺ ￼ ֯ᵃℓᵸ̃ ......................................................................................... 98 

Exclusive -ReentrantLock ................................................................................................................... 99 
Share῍֣ -Semaphore/CountDownLatch ............................................................................................... 99 

ABS ̂state ̃ ....................................................................................... 100 
ReentrantReadWriteLock ῍֣ң  ..................................................................................... 100 

5. JAVA  .......................................................................................................................................... 101 

5.1.1. JAVA №  .............................................................................................................. 101 

5.1.1.1. ₦Ổ .................................................................................................................................................... 101 

5.1.1.2. ầẂ֫  ............................................................................................................................................ 101 
Error ..................................................................................................................................................................... 101 

Exception̂RuntimeException CheckedException ̃ ........................................................................... 101 

5.1.1.3. ầẂ￼ᶴתΆẪ ................................................................................................................................ 102 

⌠ Ҍ ΐᵣ ̆  ̂throw,throws ̃ ......................................................... 102 
try catch  .................................................................................................................. 102 

5.1.1.4. Throw ᵙ throws  χ ............................................................................................................ 102ָת￼



13/04/2018  Page 6 of 283 
 

ᵝ Ҍ  .............................................................................................................................................................. 102 
ⱳ Ҍ ̔ .......................................................................................................................................................... 102 

5.1.2. JAVA  ................................................................................................................................. 103 

ỗט .5.1.2.1  ............................................................................................................................................ 103 

5.1.2.2. ᴦṃ ֺ₦Ổ ε ꜛỗѧ Ἅῶ￼ṞớᵙΆ│ζ ............................................................ 103 

5.1.2.3. ᴦṃ￼Ẕּזᶋᵀ ................................................................................................................................ 103 

 .................................................................................................................................. 103 
ΐᵣ  ...................................................................................................................... 104 

5.1.2.4. Javaᴦṃ API .................................................................................................................................... 104 

API JVMҬ ȁ ↕ Ḥ Ȃ ............................................................................ 104 

5.1.2.5. ᴦṃӔּזℓ ε ᴨClassḾ Ḿזּ Ά│ζ ..................................................................... 104 

5.1.2.6. ᴨClassḾ ￼ 3 Ά│ ............................................................................................................ 104 

ҩ getClass()  ....................................................................................................................... 104 
ҩ class Class  ................................................................................ 104 

ᶏ Class Ҭ forName() ( ῃ/ ) ............................................................................ 104 

5.1.2.7. ֳấḾ ￼ѣ Ά│ ........................................................................................................................ 105 

Class newInstance() ............................................................................................................................. 105 
Constructor newInstance() .......................................................................................................... 105 

5.1.3. JAVA  ................................................................................................................................. 106 
5.1.3.1.  ........................................................................................................................................................ 106 
5.1.3.2. 4 ‰ᾝ ...................................................................................................................................... 106 

@Targetḱ  ................................................................................................................................. 106 
@Retention ӈ Ḡ  ............................................................................................................... 106 

@Documented -javadoc ................................................................................................................................ 106 
@Inherited ԅ ҩ  .............................................................................................. 106 
5.1.3.3. ............................................................................................................................................. 107 

5.1.4. JAVAῤ  ............................................................................................................................. 109 
5.1.4.1. ῤ ............................................................................................................................................. 109 
5.1.4.2. ῤ ............................................................................................................................................. 110 
5.1.4.3. ῤ ̂ ӈ Ҭ ̃ ..................................................................................................... 110 
5.1.4.4. ῤ ̂ ѿҩ ѿҩ ȁ ᶏ new ѿҩ ̃ ..... 111 

5.1.5. JAVA  ................................................................................................................................. 112 

5.1.5.1. ̂<E>̃ ............................................................................................................................. 112 

5.1.5.2. <T> ............................................................................................................................................. 112 
5.1.5.3. ? .......................................................................................................................................... 113 
5.1.5.4.  ................................................................................................................................................ 113 

5.1.6. JAVA ↓ (⇔ Java ) ................................................................................. 113 
Ḡ ( ӄ ) ῒ ⌠ῤ  .................................................................................................... 113 
↓ ץ Ḡ - ҌḠ  ................................................................................................. 113 
↓ ᴰ  .................................................................................................................................. 113 

Serializable ↓  .................................................................................................................................... 113 
ObjectOutputStream ObjectInputStream ↓ ↓ ............................................... 113 
writeObject  readObject ӈ ↓  ................................................................................................ 113 
↓  ID............................................................................................................................................................. 113 
↓ ҌḠ  .................................................................................................................................. 114 
↓  .............................................................................................................................................. 114 

Transient  ῏ ↓ ⌠ ᴆҬ ............................................................................................ 114 
5.1.7. JAVA └ ................................................................................................................................. 114 

5.1.7.1. ὶ Ӫᶶֺ ......................................................................................................................................... 114 

5.1.7.2. ╚ᶶֺεᶶֺẬּזӇјᶶֺẬּז￼Ḿ ζ ..................................................................................... 114 

5.1.7.3. ▄ᶶֺεᶶֺḾ ᵙԎẔּזḾ ζ ................................................................................................. 115 

5.1.7.4. ẑ֯קε▄ clone ѧḫאζ ........................................................................................................ 115 

6. SPRING  ..................................................................................................................................... 116 

6.1.1. Spring  ................................................................................................................................ 116 

6.1.1.1.  ................................................................................................................................................ 116 



13/04/2018  Page 7 of 283 
 

6.1.1.2. ίֺᴦ  ............................................................................................................................................ 116 

6.1.1.3. ᵇ֬  ............................................................................................................................................ 116 

6.1.1.4. ḳᵸ .................................................................................................................................................... 116 

6.1.1.5. ⁭‟ ᵀ ............................................................................................................................................ 116 

6.1.2. Spring ᴆ ........................................................................................................................ 117 
6.1.3. Spring  ........................................................................................................................ 117 
6.1.4. Spring Һ  ............................................................................................................................ 118 
6.1.5. Spring  ........................................................................................................................ 118 
6.1.6. Spring ҈  .................................................................................................................... 119 
6.1.7. Spring IOC  ........................................................................................................................ 120 

6.1.7.1.  ........................................................................................................................................................ 120 
6.1.7.2. Spring  ............................................................................................................................ 120 
6.1.7.3. IOC  ......................................................................................................................................... 120 

BeanFactory-  .............................................................................................................................. 120 
1.1..1.1.1 BeanDefinitionRegistry Ύ ................................................................................................. 121 
1.1..1.1.2 BeanFactory  .............................................................................................................. 121 
1.1..1.1.3 ListableBeanFactory ................................................................................................................. 121 

1.1..1.1.4 HierarchicalBeanFactoryⱬḒ .......................................................................................... 121 
1.1..1.1.5 ConfigurableBeanFactory ......................................................................................................... 121 
1.1..1.1.6 AutowireCapableBeanFactory ꜚ  ................................................................................ 122 
1.1..1.1.7 SingletonBeanRegistry Ύ ᶛ Bean ................................................................... 122 
1.1..1.1.8 ᶭ  ............................................................................................................................. 122 

ApplicationContext  .................................................................................................................... 122 
WebApplicationᵣ  ................................................................................................................................. 123 

6.1.7.4. Spring Bean ᵬ  .............................................................................................................................. 123 
singleton̔ ᶛ ̂ ҊҌ ῃ̃ ...................................................................................................... 123 
prototype: ᶏ ⇔  ................................................................................................................ 124 
Request̔ѿ requestѿҩ ᶛ .................................................................................................................... 124 
session ................................................................................................................................................................ 124 
global Session .................................................................................................................................................... 124 

6.1.7.5. Spring Bean  .......................................................................................................................... 124 
ᶛ  .................................................................................................................................................................. 124 

IOCᶭ ῀ ...................................................................................................................................................... 124 
setBeanName  ............................................................................................................................................ 124 
BeanFactoryAware  ................................................................................................................................... 124 
ApplicationContextAware ......................................................................................................................... 125 

postProcessBeforeInitialization -∆  .......................................................................... 125 
init-method .......................................................................................................................................................... 125 
postProcessAfterInitialization ........................................................................................................................... 125 
Destroy ꜚ  ............................................................................................................................... 125 
destroy-method  ............................................................................................................................. 125 

6.1.7.6. Spring ᶭ ῀  .................................................................................................................... 126 
῀ .......................................................................................................................................................... 126 

setter ῀ ................................................................................................................................................... 127 
῀ ...................................................................................................................................................... 127 

ᶛ  .............................................................................................................................................................. 127 
6.1.7.7. 5 Ҍ ꜚ  ...................................................................................................................... 128 

6.1.8. Spring APO  ...................................................................................................................... 129 
6.1.8.1.  ........................................................................................................................................................ 129 
6.1.8.2. AOP  ....................................................................................................................................... 129 
6.1.8.1. AOPң ף  ............................................................................................................................... 130 

JDKꜚ ף  ............................................................................................................................................. 130 
CGLibꜚ ף  .................................................................................................................................................. 131 

6.1.8.2.  ................................................................................................................................................ 131 
6.1.9. Spring MVC  ...................................................................................................................... 132 

6.1.9.1. MVC  ............................................................................................................................................... 132 

Http ⌠ DispatcherServlet  ....................................................................................................................... 133 

HandlerMapping  ............................................................................................................................ 133 
Controller ........................................................................................................................................ 133 



13/04/2018  Page 8 of 283 
 

Controller ҙⱵ ̆ ModelAndView ................................................................................. 133 
DispatcherServlet ModelAndView .......................................................................................................... 133 
ModelAndView HTTP ................................................................................................................... 133 

6.1.9.1. MVC  ....................................................................................................................................... 133 
6.1.10. Spring Boot  ....................................................................................................................... 134 

1. ⇔ Spring  ............................................................................................................................. 134 
2. ῀ Tomcat̆ WAR ᴆ ............................................................................................................. 134 
3. Maven  ................................................................................................................................................ 134 
4. ꜚ Spring ................................................................................................................................................. 134 
5. ᶫ ֟ ⱳ ̆ ̆ẫ  ................................................................................... 134 
ף .6 XML  [1] ............................................................................................... 134 

6.1.11. JPA  .................................................................................................................................... 134 
6.1.11.1. ԊⱵ .................................................................................................................................................... 134 
6.1.11.2. ԊⱵ ............................................................................................................................................ 134 
6.1.11.1. № ԊⱵ ........................................................................................................................................ 135 
6.1.11.1. ң ֜ ........................................................................................................................................ 136 

1‰  ........................................................................................................................................................... 136 
2 ֜ ̔ ....................................................................................................................................................... 136 

6.1.12. Mybatis  .............................................................................................................................. 137 

6.1.12.1. Mybatis ѿ ̂sqlsession ָ̃ .............................................................................. 138 

6.1.12.2. ԋ ̂mapper ᶢ ̃ ..................................................................................................... 138 

ΐᵣᶏ ̔ .......................................................................................................................................... 139 
6.1.13. Tomcat  .............................................................................................................................. 139 

7. Ⱶ ................................................................................................................................................. 140 

7.1.1. Ⱶ Ύ  ............................................................................................................................ 140 
7.1.1.1. Ύ̂zookeeper̃ .................................................................................................................. 140 

7.1.1.2. ҈ Ύ̂꜠ ￼ῸחRegistrar̃ ............................................................................................... 140 
7.1.1.3. ............................................................................................................................................. 141 
7.1.1.4. Ⱶ ............................................................................................................................................. 142 
7.1.1.5. Consul .................................................................................................................................................... 142 
7.1.1.6. Eureka .................................................................................................................................................... 142 
7.1.1.7. SmartStack ............................................................................................................................................ 142 
7.1.1.8. Etcd ........................................................................................................................................................ 142 

7.1.2. API ῏ ..................................................................................................................................... 142 
7.1.2.1.  ................................................................................................................................................ 143 
7.1.2.2.  ................................................................................................................................................ 143 
7.1.2.3.  ................................................................................................................................................ 143 
7.1.2.4.  ................................................................................................................................................ 143 
7.1.2.5. ῃ  ................................................................................................................................................ 144 

7.1.3. Ҭ  .................................................................................................................................... 144 
7.1.3.1. zookeeper Ҭ  ............................................................................................................................. 144 
7.1.3.2. Ҭ №  ................................................................................................................................. 144 

7.1.4. Ԋᴆ ̂kafkã ................................................................................................................... 144 

7.1.5. Ⱶ ̂starter -sleuth̃ ................................................................................................... 144 

7.1.6. Ⱶ ̂Hystrix̃ ................................................................................................................ 145 
7.1.6.1. Hystrix └ ................................................................................................................................ 146 

7.1.7. API  ..................................................................................................................................... 146 

8. NETTY ҍ RPC .................................................................................................................................. 147 

8.1.1. Netty  .................................................................................................................................. 147 
8.1.2. Netty  .............................................................................................................................. 147 

8.1.2.1.  ............................................................................................................................ 147 
8.1.2.1. NIO .................................................................................................................................... 148 
8.1.2.2. ̂DIRECT BUFFERSᶏ ῤ ̃ .......................................................................... 149 
8.1.2.3. ῤ ̂ ԍῤ ‖ └̃ ......................................................................................... 149 
8.1.2.4. Reactor  ..................................................................................................................... 149 

Reactor  ........................................................................................................................................... 149 
Reactor  ........................................................................................................................................... 150 



13/04/2018  Page 9 of 283 
 

Һ׆ Reactor  .................................................................................................................................. 150 
8.1.2.5. ȁ  ............................................................................................................................. 151 
8.1.2.6. ↓  ............................................................................................................................. 151 

̆  .............................................................................................................................. 152 
Ҭ Hashṿ CPU ............................................................................................................................. 152 

8.1.3. Netty RPC  ......................................................................................................................... 152 
8.1.3.1.  ........................................................................................................................................................ 152 
8.1.3.2. ῏  ................................................................................................................................................ 152 
8.1.3.3.  ................................................................................................................................................ 152 
8.1.3.1. ............................................................................................................................................. 153 

̂ + + ṿ+ + requestID̃ ........................................... 153 
↓  .................................................................................................................................................................. 154 

8.1.3.1.  ................................................................................................................................................ 154 
( Ảȁ Ӱ ) ....................................................................................................................... 154 
 .............................................................................................................................................................. 154 

requestID -AtomicLong ............................................................................................................................. 154 
callback⌠ῃ ConcurrentHashMap .................................................................................... 154 

synchronized callback wait .................................................................................. 154 
⌠ ̆ ⌠ callback҉  .............................................................................. 155 

8.1.4. RMI  ............................................................................................................................ 155 
8.1.4.1.  ................................................................................................................................................ 155 

8.1.5. Protoclol Buffer ......................................................................................................................... 156 
8.1.5.1.  ........................................................................................................................................................ 157 

8.1.6. Thrift ........................................................................................................................................... 157 

9.  ..................................................................................................................................................... 159 

9.1.1. 7  ............................................................................................................................ 159 
9.1.2. TCP/IP ............................................................................................................................... 160 

9.1.2.1. (Network Access Layer) ................................................................................................... 160 
9.1.2.2. (Internet Layer) ......................................................................................................................... 160 
9.1.2.3. ᴰ (Tramsport Layer-TCP/UDP) .................................................................................................. 160 
9.1.2.4. (Application Layer).................................................................................................................... 160 

9.1.3. TCP҈ /  .......................................................................................................... 161 
9.1.3.1. ............................................................................................................................................. 161 
9.1.3.2. ҈  ................................................................................................................................................ 162 
9.1.3.3.  ................................................................................................................................................ 163 

9.1.4. HTTP  ................................................................................................................................. 164 
9.1.4.1. ᴰ  ................................................................................................................................................ 164 

1̔  ....................................................................................................................................................... 164 
2̔ HTTP  ............................................................................................................................... 165 
3̔ TCP  .......................................................................................................................... 165 
4̔  ........................................................................................................................................ 165 
5̔ Ⱶ .................................................................................................................................................... 165 
6̔ Ⱶ ῏ TCP  .................................................................................................................................. 165 

9.1.4.2. HTTP  ............................................................................................................................................. 165 
9.1.4.3. HTTPS ................................................................................................................................................... 166 

ӥ .............................................................................................................................................. 167 
ӥ  .............................................................................................................................................................. 167 
ⱴ ᴰ  .................................................................................................................................................. 167 

9.1.5. CDN ................................................................................................................................... 167 
9.1.5.1. № Ⱶ  ......................................................................................................................................... 167 
9.1.5.2. ̔ ..................................................................................................................................... 168 
9.1.5.3. ̔............................................................................................................................................. 168 

10.  ................................................................................................................................................. 169 

10.1.1. Slf4j ............................................................................................................................................ 169 
10.1.2. Log4j .......................................................................................................................................... 169 
10.1.3. LogBack ..................................................................................................................................... 169 

10.1.3.1. Logback Ҹ♇ ................................................................................................................................... 169 

10.1.4. ELK ............................................................................................................................................. 170 



13/04/2018  Page 10 of 283 
 

11. ZOOKEEPER ................................................................................................................................. 171 

11.1.1. Zookeeper  ........................................................................................................................ 171 
11.1.1. Zookeeper  ........................................................................................................................ 171 

11.1.1.1. Leader  ............................................................................................................................................... 171 

11.1.1.2. Follower  ............................................................................................................................................ 171 

11.1.1.3. Observer  ........................................................................................................................................... 171 

11.1.1.1. ZAB ᴃ  ........................................................................................................................................... 172 
ԊⱵ  Zxid̂ԊⱵ + epoch̃ ................................................................................................... 172 
epoch ................................................................................................................................................................... 172 
Zab ң - ̂ Һ̃ȁ ̂ ̃ ...................................................................... 172 
ZAB 4  ................................................................................................................................................. 172 
Leader election̂ ҽ - ₮‰ Leader̃ ................................................................................................ 172 
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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￼.Class ᾰҭιѼṏῗḔ 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

ᶤᵙNative 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

‛ ῗNative Ά│ιֱѭ  

Ѧԓḕתᶟῗᵪ Ѧᶈ Ὁ ѧ≡ῶ ḧүӍOutOfMemoryError 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 Stack Ӑּז ӆ, ָתῗ Ὁ ′ѭἚ JavaΆ│Ὸח,  ᶊΆ│′ֱѭ

Native Ά│Ὸח, ḅ‛ ѦVM ḫאӔּזC-linkage ₩ᶚ‎ᾟὙNative ѱ ,זּ ′ṄҺῗ Ѧ

C′ιӇHotSpot VM ὶṏἫ ᶊΆ│′ᵙ Ὁ ′ᵀ҇ѭ  

2.2.4. ̂Heap- ῍֣̃-  

ῗ Ԋҕ￼ ᶒԓḕתᶟιֳấ￼Ḿ ᵙᾭ Ӡḕᶈ Java ᶤԓḕѧιѼῗᶙᶌᾠ ᵸ

ᶙᶌᾠ ￼ῳ ￼ԓḕתᶟ ҦVMא҈יּ ҥᾁ֪זּ ←, ᵼ℅ JavaᶤҡGC￼ ẙ ᴵҨ

֫ѭ: ᾚⱳҥ(Eden ת 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 ḾClassᾰҭ￼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(Eden ת 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 Eden ת ServivorFrom ServivorTo ѕѦת  

2.3.1.1. Eden  

JavaᾺḾ ᶊεḅ‛Ὰֳấ￼Ḿוּ֧￼ ᴉּזԓḕỄᶽιֱ ὶ֫ ֹ

ẉҦζ ẸEdenתԓḕјᶼ￼ῊӧṏҺ ᴧMinorGC ιḾᾺּוҦת

₭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 

ӾιἫEdenᵙServivorFrom ᶟѧḕ╗￼Ḿת ᶶֺֹServicorTo ᶟεḅ‛ῶḾת ￼ẉ

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

ᶼӈ ҃ṏᾣֹ ẉתζψ 

2̔ edenȁservicorFrom 

ⱡᵅι▐ Eden ᵙ ServicorFrom ѧ￼Ḿ ψ 

3̔ServicorTo ServicorFromԑ  

ῳᵅιServicorTo ᵙ ServicorFrom ҊὭιᴝServicorTo ἄѭї ₭GCῊ￼ServicorFrom

ת  

 ף .2.3.2

Ѯ ḕᾣẔּז ẑѧּוᵘᵕῼ ￼ԓḕḾ  

    ẉҦ￼Ḿ ⅝ ḧιἍҨ MajorGC јҺ Ἒ ᶈ MajorGC ׁ Ӿ

҃ ₭ MinorGC ιӔệῶᾺּוҦ￼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￼

ῊӧιṏҺἲ֧OOMεOut of Memory ζầẂ  

2.3.3. ӄף 

Ὕԓḕ￼⇔ѰӠḕתᶟιѮ ḕᾣ Class ᵙ Met aεӺᾭὯζ￼ӡỤ,Class ᶈ ז ￼Ὴӧ

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

ѼṀ ҃⇔ѰҦ￼תᶟҺ ז ￼Class￼ᶭᶺ ◑ιῳ ἲ֧OOM ầẂ  

2.3.3.1.  JAVA8 јӹᾎὊ 

ᶈJava8ѧι⇔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 ￼
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├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 ‰ ⅎᵙMark -Sweep │ ᵃι‰ ᵅјῗ▐

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

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

֮֫ѭјᵃ￼ᶟι ừ֙їṄGCᶤ֮֫ѭ 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 ᴨCopying │ιᵼѭᾺּוҦѧ⅛₭ᶙᶌᵻᾠ

ᵻᾠᶽ ֫Ḿ ιᴏ ᶶֺ￼ᾛӐ⅝ ṈιӇ ẂẊјῗὟⱢ 1χ1 ‎֮֫ᾺּוҦ 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

ᶒSurvivor ѧ  

 

2.4.5.2.  Ẉҥј  ᶵֹ ← 

ẉҦᵼѭ⅛₭ᴱᵻᾠṈ Ḿ ιᵼ Markזּ -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 

Space ᵙ 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 Space ᵙ To Space ҃ιḅ℅ᴦᶶỈע  

6. ẸḾ ᶈSurvivor 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 JVM ѼјҺᵻᾠ 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 JVM ѧ￼ 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` ῗJDK1.3.1ѳׁᾺּוҦᵪ ￼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 ᵸԎḫῗSerial ᾠ ᵸ￼ᶺ ⱱ ιѼӔּזᶶֺ │ι ҃Ӕּזᶺ ᶙ

ᶌᾠ ѳᶹιԎӎ￼ ѭᵙSerial ᾠ 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 ᶹᵙSerial ᾠ ᵸ֡ѶḢԅ ‾ιӇῗParNew ᶙᶌᾠ ᵸῗỄᶺjava

Ὁ  ᶈServer ₩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 ᶈClient ￼ java Ὁ  ￼ẉ Ҧᶙᶌᾠ ᵸ  

ᶈ Server ₩ẪїιѮ ῶѣѦּז χ 

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

2. Ӑѭẉ ҦѧӔּזCMSᾠ ᵸ￼ᵅᶵᶙᶌᾠ Ά⁮  

ᾺּוҦ Serial љẉ Ҧ Serial Old ᾉ ᶙᶌᾠ ᶃχ 

 

ᾺּוҦParallel Scavenge ᾠ ᵸљ ParNew ᾠ ᵸṪӐᴝת ӆι ῗᶺ ￼ᾠ ᵸι Ӕ

ῗᶶֺ￼זּ │ιᶈᶙᶌᾠ ѧ ῥӯἍῶ￼ṪӐ ᾺּוҦParallel 

Scavenge/ParNew љẉ ҦSerial Old ᾉ ᶙᶌᾠ ᶃχ 
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2.7.5. Parallel Old ̂ ̃ 

Parallel Old ᾠ ᵸῗParallel Scavenge ￼ẉ Ҧⱱ ιӔּזᶺ ￼‰ -ᾯת │ιᶈJDK1.6

ἑẦḊώӗ  

ᶈ JDK1.6 ѳׁιᾺּוҦӔּז 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 ҦParallel 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   

CMS ṪӐ ֺ ⅝ԎҤ￼ᶙᶌᾠ ᵸ‎ ῭ᶶ ιᾯѦ ֫ѭҨї 4 Ѧ ⅎχ 

2.7.6.1.  ֳḉ   

ᴱῗ‰ їGC 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 CMS ᾠ ᵸιG1 ᾠ

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 Ґ֧CPU 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

јҺҐ֧CPUι Һ ᴉּזCPU Ԑᶚ￼ ᶩ IO ₩ᶚ ḅїχ 

while(true){  

 data = socket.read();  

 if(data!= error){  

 ᶴתᾭὯ 

 break;  

 } 

} 

ӇῗḾ҈ ᶩ IO ṏῶ Ѧ ẂѤ ￼ ιᶈwhile Ỉעѧ јᾸᶊᴞ ԓ⁄ᾭὯῗᵋṏ

ι ‾ҺṀ CPUᴉּזꞌ Ẃ ιᵼ℅ ừ֙їỄṈӔּזwhile 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 IO ѭӍ⅝ 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 IO ᾛӐῗḅӍ

￼ιᴱ Ӿᴧ Ѧ ∂ιẸὶᾠԓ⁄ ᵻ￼ἄוӡᴺῊ IO ᾛӐṰ ḢἄιᴵҨ ὶ

ᴞӔּזᾭὯ҃  

Ѽṏ ᶈầℓ IO ₩ᶚѧιIO ᾛӐ￼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 IO ֩ᾭ ḫ ￼ ֒ᾛӐψ ᶈầℓ IO ₩ᶚѧιᾠֹӡᴺ

IO ᾛӐṰ Ḣἄιј ԜᶈּזἋ ѧ זּ IO ֩ᾭ ḫ ￼ ֒ᾛӐ  

 

├Ỵιầℓ IO ῗ ᾛӐ ￼ẕṖᾟὙιᶈ Java 7ѧιώӗ҃Asynchronous 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￼ָתῗιIO ῗ 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 IO ᾛӐιἍҨ Ѧᴅ꜠￼ ᶈᴵҨא ᶺѦת Ԅᵙ ֧ εchannel ζ  
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2.8.3. Channel 

Ӿ їChannelιᶂԓᶽᶺ ἄɒ ɓ Channel ᵙ IO ѧ￼ Stream(╙)ῗṮјᶺ Ѧ

￼ ᴱј Stream ῗᴅᵇ￼ι ḅχInputStream, OutputStream ι Channel ῗᴥᵇ

￼ιῃᴵҨּז‎ ᾛӐιᴡᴵҨּז‎ ֒ᾛӐ  

NIO ѧ￼Channel ￼Ѯ ḫאῶχ 

1. FileChannel  

2. DatagramChannel  

3. SocketChannel  

4. ServerSocketChannel  

ᵄḔṏᴵҨ꞊֧ѦἍҨⱡ‎χָ֫ᴵҨḾẔᾰҭ IO UDPᵙ TCPεServer ᵙ Clientζ

ї ◗ ￼⁮ӕᶢ іṏῗᶀ 4 Ѧ ᶚ￼Channel ￼  

2.8.4. Buffer 

Buffer ιᾥᵄộỴι ιḫת֗ іῗ Ѧḳᵸιῗ Ѧ ᾭ Channel ώӗҡᾰҭ

ᴨᾭὯ￼▓ ιӇῗ ᴨἆ֒Ԅ￼ᾭὯ ọ יּ Buffer  

 

і ￼ᶃὼ ҃ҡ ѦḭἋ ᵇῸח ᴧ ᾭὯιⱡᵅῸח ὶᾠᾭὯ￼ ḭἋ ᴧ

ᾭὯῊιọ ӾṄᾭὯḕԄ Buffer ѧιⱡᵅṄ Buffer ѧ￼ԓḳ֒Ԅ Ὸח ὶᾠᾭὯọ

Channel ṄᾭὯ Ԅֹ Buffer ѧιⱡᵅԜҡBuffer ѧᴨ֧ᾭὯ‎ᶴת  

ᶈ NIO ѧιBuffer ῗ Ѧ Ṗⱬ ιḜῗ ѦἺ ιẂּז￼ Buffer ￼Ḓ ῶχ

ByteBuffer IntBuffer  CharBuffer  LongBuffer  DoubleBuffer FloatBuffer

ShortBuffer  

2.8.5. Selector 

 Selector ῗ NIO ￼⁄Ọ ιSelector ᶼ₅╜ᶺѦ├ԛ￼ іῗᵋῶ҆ҭᴧּוιḅ‛ῶ҆

ҭᴧּוιӝ ᴨ҆ҭⱡᵅ Ḿ⅛Ѧ҆ҭ Ẕ￼ᵠẔᶴת ‾ ‎ιᴱῗּז Ѧᴅ ṏᴵ

Ҩ ᶺѦת ιѼṏῗ ᶺѦת ὶ ‾Ӕệᴱῶᶈ ὶ ⃰ῶ ֒҆ҭᴧּוῊιἑҺ זּ

֩ᾭ‎ ֒ιṏᶽᶽᶊ֟Ṉ҃ Ầ ιẊћјọѭ⅛Ѧ ὶ ֳấ Ѧ ιјּזᴞ ἴ

ᶺѦ ιẊћ ԁ҃ᶺ ѳ ￼іїᾰ֬ὭṀ ￼Ầ  
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2.9. JVM ⱴ └ 

JVM ז  ֺ֫ѭҋѦ ֫χז ι ι֝ᶵι ‘ιִḊקιї ἅҪṏָ֫‎ ї

ҋѦ  

 

2.9.1.1. ⱴ  

ז ῗ ז ѧ￼ Ѧ ⅎι Ѧ ⅎҺᶈԓḕѧּוἄ ѦҦ Ѧ ￼ java.lang.Class Ḿ

ιӐѭΆ│ת Ѧ ￼ᴿ ᾭὯ￼Ԅᴭ ├Ỵ ј ḧ ệ ҡ ѦClassᾰҭ ᴨι ῃ

ᴵҨҡ ZIPץѧ ᴨε⅝ḅҡ jar ᵙץ war ѧץ ᴨζιѼᴵҨᶈ Ὴ ζιתỗҦטἄεוּ

ѼᴵҨּיԎḜᾰҭּוἄε⅝ḅṄ JSPᾰҭ ὭἄḾẔ￼Class ζ  

2.9.1.2.  

ⅎ￼Ѯ ￼ῗѭ҃ ӠClassᾰҭ￼Ḕ ╙ѧץᵍ￼ӡỤῗᵋ ᵀẸׁ Ὁ ￼ ∂ιẊ

ћјҺᴎḱ Ὁ  ￼Ḡԅ  

2.9.1.3. ‰  

֝ᶵ ⅎῗ⃰Ẫѭ ᴪ ֫ ԓḕẊ ᴪ ￼ִḊӪ ⅎιᴏᶈΆ│תѧ֫ Ҏᴪ ἍӔ

ԓḕ￼זּ ├Ỵ Ἅ ￼ִḊӪ₦Ổι⅝ḅ Ѧ ᴪ ḧѲѭχ 

public  static  int  v = 8080;  

ḫ іᴪ v ᶈ֝ᶵ ⅎ ᵅ￼ִḊӪѭ 0 јῗ 8080ιṄ v Ӫѭ 8080 ￼ put  static Ὕҧῗ

ẑ ᵅιḕᾣ҈ ‗ ᵸ<client> Ά│ѳѧ  

Ӈῗ├Ỵḅ‛ᶲ῎ѭχ 

public  static  final  int  v = 8080;  

ᶈ ⅎҺѭ v ἄוּ ConstantValue Ṟớιᶈ֝ᶵ ⅎ Ὁ Һ⁞ὯConstantValue ṞớṄ v

Ӫѭ 8080  

2.9.1.4.  

‘ ⅎῗὝ Ὁ ṄẂ −ѧ￼ ᴺẬּזῲὭѭ ὶẬּז￼ ᴺẬּזṏῗ classᾰҭѧ

￼χ 
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1. CONSTANT_Class_info 

2. CONSTANT_Field_info  

3. CONSTANT_Method_info  

ᶚ￼Ẃ  

2.9.1.5.  ᴹẫⱴ 

Â ᴺẬּזљ Ὁ ḫא￼ṵṕῂԋιẬּז￼ ‰Ẋј ḧ Ṱ ז ֹԓḕѧ ᴿ Ὁ

 ḫא￼ԓḕṵṕᴵҨᴿј ᵃιӇῗḜҪ ὶᴩ￼ ᴺẬּזọ ῗ ￼ιᵼѭ ᴺẬ

Ḕ￼זּ ẻẪ῎ ḧѲᶈ Java Ὁ  ￼Classᾰҭ⁪Ẫѧ  

2.9.1.6.  ὓẫⱴבּ 

Â ὶẬּזᴵҨῗὝᵇ ‰￼Ὕ ι Ḿӭ ἆῗ Ѧ ὶḧӈֹ ‰￼ᴯ† ḅ‛ῶ

҃ ὶẬּזι Ậּז￼ ‰ọḧṰ ᶈԓḕѧḕᶈ  

2.9.1.7. ∆  

ִḊק ⅎῗ ז ῳᵅ Ѧ ⅎιׁ ￼ ז ⅎѳᵅι ҃ᶈז ⅎᴵҨ ḧѲ ז

ᵸҨᶹιԎḜᾛӐ יּ JVM ѮṀ ִֹ҃Ḋ ⅎιἑẦḊ ⃰Ἒ ѧḧѲ￼ Java ẑҦ  

2.9.1.8.  ῶ ᵷ<client>  

ִḊק ⅎῗἚ ‗ ᵸ<client> Ά│￼ <client> Ά│ῗּי ᵸ ᾠט ѧ￼ ᴪ

￼ ӪᾛӐᵙ ỗ ᴯᶒѧ￼ ᴯᵀẊ ἄ￼ Ὁ ҺӠ Ḓ<client> Ά│Ἒ ѳׁιⱬ

￼<client> Ά│Ṱ Ἒ Ḣ⅞ιḅ‛ Ѧ ѧ≡ῶḾ ỗᴪ ӪѼ≡ῶ ỗ ᴯᶒι ѱ

ᵸᴵҨјѭ Ѧ ()<ἄ<clientוּ Ά│  

├ỴҨї֡ ừ֙јҺἚ ִḊקχ 

1. Ḓ Ậּזⱬ ￼ ỗḔⅎιᴱҺ ᴧⱬ ￼ִḊקι јҺ ᴧḒ ￼ִḊק  

2. ḧѲḾ ᾭ ιјҺ ᴧ ￼ִḊק  

3. Ẃ ᶈ ῼ ҺḕԄ זּ ￼Ẃ −ѧι  іẊ≡ῶ ὶẬּזḧѲẂ ￼ ιјҺ

ᴧḧѲẂ Ἅᶈ￼  

4. ᵄ ᴨClassḾ ιјҺ ᴧ ￼ִḊק  

5. Class.forName ז Ὕḧ Ὴιḅ‛Ὕḧᴠᾭ initialize ѭ false ῊιѼјҺ ᴧ ִ

ḊקιԎḫ Ѧᴠᾭῗᵓ Ὁ ιῗᵋ Ḿ ִḊק  

6. ClassLoader ￼ loadClass Ά│ιѼјҺ ᴧִḊטקӐ  

2.9.2. ⱴ  

Ὁ  ᵽ Ἣז Ӑᾣֹט JVM ᶹ ḫאιҨӝ Ẕּז ẑ֘ḧḅӍ ᴨἍ ￼ ιJVM ώ

ӗ҃ 3 ז ᵸχ 
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2.9.2.1.  ᵎח ו ᵷ(Bootstrap ClassLoader)  

ז .1  JAVA_HOME\ lib  ẹѧ￼ιἆ -Xbootclasspath ᴠᾭὝḧ Ểѧ￼ιћ

Ὁ  ᴵεὟᾰҭᵄ ָιḅ rt.jarζ￼  

2.9.2.2.  ỴṜ ו ᵷ(Extension ClassLoader)  

ז .2  JAVA_HOME\ lib \ ext ẹѧ￼ιἆ java.ext.dirs ᴪ Ὕḧ Ểѧ￼

ẓ  

2.9.2.3.  ẓⱴ Ẑ ו ᵷ(Application ClassLoader) σ 

ז .3 Ἃזּ Ểεclasspathζі￼ ẓ  

JVM ᴥҙḌ╘₩ᶚ ז￼ ιẸⱡἅҪѼᴵҨ Ἠ java.lang.ClassLoader

ḫא ḧѲ￼ ז ᵸ  

 

2.9.3. ֪  

Ẹ Ѧ ᾠֹ҃ ז ∂ιҤ ӾјҺṍ ṯᴞז Ѧ ι ῗἫ Ѧ ∂Ḍ╘ ⱬ

ᴞḢἄι⅛ ѦṖ₭ ז ᵸ ῗḅ℅ιᵼ℅Ἅῶ￼ז ∂ Ẕ ҽ ֹᵏט ז Ԏѧι

ᴱῶẸⱬ ז ᵸᴦ ṯῂ│Ḣἄ Ѧ ∂￼ῊӧεᶈḜ￼ז Ểї≡ῶἧֹἍ ז ￼

ClassζιḒ ז ᵸἑҺṍ ṯᴞז  

￼╘ᴥҙḌזּ ѦḄᶴῗ⅝ḅז ӈ҈ rt.jar ￼ѧץ java.lang.Object ιј ῗᵤѦז

ᵸז Ѧ ιῳ ῗḌἘ Ṗ￼ᵏט ז ᵸ ז ι ‾ṏӠ ҃Ӕּזјᵃ￼ ז

ᵸῳ ệֹ￼ ῗᵃ‾ ѦObject Ḿ  
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2.9.4. OSGÎח ⁴ᶙ ̃ 

OSGi(Open Service Gateway Initiative) ιῗ ᵇ Java￼טỗ₩ᶚ ιῗ Javaטỗק₩ᶒק

￼ ֯  

2.9.4.1. ח  ᾂᴩῶ  

OSGi ῸחẈᴶώӗᶈᶺ ᶵіῂ ᵏ￼טỗᾡᴪ‗ ו￼ ѭ҃ῳṇק ᵀẙᵙӞӔ

Ҏ ᵀẙᴵ ιOSGiἩ ώӗת ᵇῸח￼‟‗ιḜ Ӕ Ҏ ҭטỗᶊᴧאḾΆ  

2.9.4.2.  ⁴ᶑצ ј Ὗἤ 

OSGiῈᶈѭḫא Java ẑ￼₩ᶒק ώӗᶢ ‍ҭιᶢ҈OSGi￼ ẑỄᴵ ᴵҨḫא₩ᶒ

￼♬ᾀὃו ιẸ ẑ״ ῭ᾺῊιᴵҨᴱӯּז ᾺḠ ⱡᵅᵏט ẑ￼Ԏѧ ֫ι ḾҲ

ў ẑẦᴧ‎ ῗ Ẃԏῶ ửד￼⸗ớ  

OSGi ὼ ҃ ѦỄ Ḅ￼₩ᶒקẦᴧ ‰ι ћḧѲ҃ḫא Ѧ ‰￼Ἅ Ὸחљ‟‗ιᵃῊ

Ѽῶἄⱦ￼⁭‟ ḫאᾟὙ ӇẊ Ἅῶ￼Ẕּז ᵀ זּ OSGi Ӑѭᶢ ‟‗ιḜᶈώӗẶᶽ

ו ᵃῊιѼẬԄ҃ ᶹ￼ᶶ ẙιᵼѭḜј ḟ҃ ז ￼ᴥҙḌἘ₩ᶚ  
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3. JAVA  

 

3.1. ῏  

ᵀ ḕᾣ҈ Java.util ѧιѮץ ῶ 3 χset( ζ list(֯ ᵍQueueζᵙmap(ῑṃ)ץ  

1. Collection χCollection ῗ ᵀ List Set Queue ￼ῳᶢ ￼ὶᴭ  

2. Iterator χ ҦᵸιᴵҨ Ҧᵸ ᴗ ᵀѧ￼ᾭὯ 

3. Mapχῗῑṃ ￼ᶢ ὶᴭ 
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3.2. List 

Java￼ List ῗ ẂẂּז￼ᾭὯ ᶚ List ῗῶẑ￼Collection Java List ԊѕѦḫא χ

ָ֫ῗArrayList Vector ᵙ Linked List  

 

3.2.1. ArrayList̂ ̃ 

ArrayList ῗῳẂּז￼ List ḫא ιԓ ῗ ᾭ ḫא￼ιḜӹ ḾӺ ồ   ᾭ

￼ ♇ῗ⅛ѦӺ ѳ ј ῶ ιẸᾭ ᶽṇј◑ Ὴ ᶭזḕӴ ιṏד ṄṰ ῶᾭ

￼ᾭὯᶶֺֹᾺ￼ḕӴ ѧ Ẹҡ ArrayList ￼ѧ ӈ ᾀԄἆ ֵ Ӻ Ὴι Ḿᾭ

ᶶֺ ט ҦҮ⅝ ᵼ℅ιḜ ᵀ  ‬ἧᵙ ᴗιј ᵀᾀԄᵙֵ  

3.2.2. Vector̂ ȁ ̃ 

Vector љ ArrayList ‾ιѼῗ ᾭ ḫא￼ιјᵃ￼ῗḜᾟὙ ￼ᵃℓιᴏ• Ὴ־ᴱῶ

Ѧ ᶼ֒ Vector ι ԁᶺ ᵃῊ֒ Ậ ￼ј ớιӇḫאᵃℓ Ễ ￼ ιᵼ℅ι

Ḝ⅝ ArrayList ỹ  

3.2.3. LinkList̂ ̃ 

LinkedList ῗּז ‗ḕӴᾭὯ￼ιỄ ᵀᾭὯ￼טỗᾀԄᵙֵ ι   ᵙ ᴗ ẙ⅝

ỹ ᴰᶹιҤ ώӗ҃ List ὶᴭѧ≡ῶḧѲ￼Ά│ιњ ᾛӐ҈זּ ᷃ᵙ ṔӺ ιᴵҨẸӐᶤ

′ ֯ᵙᴥᵇ ֯Ӕּז  
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3.3. Set 

Set ├ ꜠ ῂ҇￼ớ , ӌ ᵀּ҈זḕӴῂẑ(ḕԄᵙᴨ֧￼ ẑј ḧ ᵃ)Ӻ ιӪј

ᶶ Ḿ ￼ ớ  ῗḾ hashCode Ӫεjava ῗӘὯḾ ￼ԓḕᶊᶍ ֧￼℅ẑᴺζֶᾸ

￼ιḅ‛ỳ ѣѦјᵃ￼Ḿ ѭ ￼ιṏọ Object ￼ hashCode Ά│ᵙ equals Ά

│  

 

3.3.1.1. HashSet̂Hash ̃ 

ᵟṸ ḕᾣ￼ῗᵟṸӪ HashSet ḕӴӺ ￼ ẑẊјῗὟⱢḕԄῊ￼ ẑεᵙ List Ῐⱡј

ᵃζ ῗὟⱢᵟṸӪ‎ḕ￼ἍҨᴨᾭὯѼῗὟⱢᵟṸӪᴨệ Ӻ ￼ᵟṸӪῗ Ӻ ￼

hashcode Ά│‎ ᴨ￼, HashSet ӾֶᾸѣѦӺ ￼ᵟṸӪιḅ‛ᵟṸӪ ‾ιὶ Һ⅝

equals Ά│ ḅ‛ equls ‛ѭ true  ιHashSet ṏ ѭᵃ ѦӺ ḅ‛ equals  ѭ false ṏјῗ

ᵃ ѦӺ  

ᵟṸӪ ᵃ equals ѭ false ￼Ӻ ῗỘѱḕӴ ,ṏῗᶈᵃ‾￼ᵟṸӪї ảεᴵҨ ѭᵟṸӪ

ᵃ￼Ӻ ᾣᶈ ѦᵟṸⁿѧζ ѼṏῗᵟṸ ‾￼ḕ ֯ ḅᶃ 1 hashCode Ӫј ᵃ￼ừ

֙ψᶃ 2 hashCode Ӫ ᵃιӇ equals ј ᵃ￼ừ֙  
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HashSet hashCode Ӫ‎ ḧӺ ᶈԓḕѧ￼ӈ Ѧ hashCode ӈ іᴵҨḕᾣᶺѦӺ

 

3.3.1.2. TreeSet̂ԋ ̃ 

1. TreeSet()ῗӔּ҇זᴢ‴￼ᴝתḾᾺ add()￼Ḿ ὟⱢὝḧ￼ ẑὴẑε״ẑ ẑζι⅛ᶭ

ז ѦḾ Һ ὴẑιṄḾ ᾀԄ￼҇ᴢ‴Ὕḧ￼ӈ  

2. Integer ᵙ String Ḿ ᴵҨ ￼ TreeSet ὴẑι ḧѲ ￼Ḿ ῗјᴵҨ￼ι

ṯḧѲ￼ ọ ḫאComparable ὶᴭιẊћ ֒ Ẕ￼ compareTo() ֩ᾭιἑᴵҨ⃰ẂӔ

זּ  

3. ᶈ ֒ compare() ֩ᾭῊι ᵻ Ẕ￼Ӫἑ ӔTreeSet ὟⱢ ḧ￼ ֱ‎ὴẑ 

4. ⅝ ℅Ḿ љὝḧḾ ￼ ẑ ḅ‛ Ḿ ṇ҈ ҈ἆᶽ҈ὝḧḾ ιֱָ֫ ᵻ ᾯ

ᾭ ἆ⃰ᾯᾭ  

3.3.1.3. LinkHashSet̂HashSet + LinkedHashMap ̃ 

  Ḿ҈ LinkedHashSet ιḜ Ἠљ HashSet ᴡᶢ҈ LinkedHashMap ‎ḫא￼

LinkedHashSet ẕṖӔּז LinkedHashMap ‎ӠḕἍῶӺ ιḜ Ἠљ HashSetιԎἍῶ￼Ά│

ᾛӐіᴡљHashSet ᵃιᵼ℅ LinkedHashSet ￼ḫאі Ẃ ᴅιᴱώӗ҃ᵺѦ‗ Ά│ιẊ

ҽ Ѧ‰ ᴠᾭι ⱬזּ ￼‗ ᵸιẕṖ‗ Ѧ LinkedHashMap ‎ḫאιᶈ ԋᾛ

Ӑіљⱬ HashSet ￼ᾛӐ ᵃι ὶ ⱬזּ HashSet ￼Ά│ᴏᴵ  
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3.4. Map 

 

3.4.1. HashMap̂ + + ̃ 

HashMap ⁞Ὧ ￼hashCode ӪḕӴᾭὯιᶽᶺᾭừ֙їᴵҨ ὶḧӈֹḜ￼Ӫιᵼ ԏῶỄồ

￼ ẙιӇ ᴗ ẑᴐῗј ḧ￼  HashMap ῳᶺᴱӹ ‍ ẹ￼ ѭnull ιӹ ᶺ‍

ẹ￼Ӫѭ null HashMap Ḡԅιᴏү Ὴ־ᴵҨῶᶺѦ ᵃῊ֒ HashMap ιᴵ ҺṀ

ᾭὯ￼ј ḅ‛ ◑ ḠԅιᴵҨּז Collections ￼ synchronizedMap Ά│Ӕ

HashMap ԏῶ Ḡԅ￼ ιἆד Ӕּז ConcurrentHashMap ἅҪּזї ắᶃ‎ҟ  

HashMap ￼ ‗  

3.4.1.1. JAVA7  

 

ᶽΆᵇіιHashMap ῗ Ѧᾭ ιⱡᵅᾭ ѧ⅛ѦӺ ῗ Ѧᴅᵇ іᶃѧι⅛Ѧ

￼ḫӌῗṧ᷿  Entry ￼ḫӕιEntry ץᵍᵺѦṞớχkey, value, hash Ӫᵙּ҈זᴅᵇ ￼ next  

1. capacity χẸׁᾭ ḳ ιḊ ӠὙ 2^n ιᴵҨἛḳιἛḳᵅᾭ ᶽṇѭẸׁ￼ 2 Ӥ  

2. loadFactor χ ᵼḒι ѭ 0.75  
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3. thresho ldχἛḳ￼ Ӫι ҈ capacity * loadFactor  

3.4.1.2. JAVA8  

 

Java8 Ḿ HashMap ҃ ҎӢᾡιῳᶽ￼јᵃṏῗַּ҃ז ‴ιἍҨԎּי ᾭ + +

‴ ἄ  

⁞Ὧ Java7 HashMap ￼ҟ ιἅҪ ι‬ἧ￼Ὴӧι⁞Ὧ hash ӪἅҪ ᶼồ ḧӈֹᾭ ￼

ԏӌї‰ιӇῗѳᵅ￼ ι ѦѦ⅝ їᴞἑ ἧֹἅҪ ￼ιῊ ᶶ ẙᴨ֘

҈ ￼ ẙιѭ O(n) ѭ҃ Ӊ ֫￼Ầ ιᶈ Java8 ѧιẸ ѧ￼Ӻ ҃ 8 ѦҨᵅι

ҺṄ Ὥѭ ‴ιᶈ Ҏӈ ‬ἧ￼ῊӧᴵҨ ӉῊ ᶶ ẙѭ O(logN)  

 

 

3.4.2. ConcurrentHashMap 

3.4.2.1. Segment  

ConcurrentHashMap ᵙ HashMap ộ ῗṮјᶺ￼ιӇῗᵼѭḜᾟὙẊᴧᾛӐιἍҨ ᶶ 

Ҏ ᾯѦ ConcurrentHashMap ּי ѦѦ Segment ἄιSegment Ҧ ɓ ֫ɒἆɓ ⅎɒ￼

ỴộιἍҨỄᶺᶊΆ ҺṄԎὼ ѭ֫ⅎ ├Ỵι ᾰѧιἅỄᶺᶊΆּ҃זɒ₨ɓ‎Ҧ Ѧ 

segment  

3.4.2.2. ῃ̂Segment  ReentrantLock ⱴ ̃ 

ᴅת ṏῗιConcurrentHashMap ῗ Ѧ Segment ᾭ ιSegment Ἠ 

ReentrantLock ‎ ז ιἍҨ⅛₭ ז ￼ᾛӐ ӊ￼ῗ Ѧ segment ι ‾ᴱ Ӡ ⅛

Ѧ Segment ῗ Ḡԅ￼ιѼṏḫ҃אԅṕ￼ Ḡԅ  
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3.4.2.3. ̂ 16̃ 

concurrencyLevel χẊ ָ Ẋᴧᾭ Segment ᾭιỘѱ ј ιת Ḝ ῗ 16ι

Ѽṏῗ  ConcurrentHashMap ῶ 16 Ѧ Segments ιἍҨת іι ѦῊӧιῳᶺᴵҨᵃῊᾟ

Ὑ 16 Ѧ Ẋᴧ֒ιᴱ ḜҪ￼ᾛӐָ֫֫ṵᶈјᵃ￼ Segment і ѦӪᴵҨᶈִḊק￼Ὴ

ӧ ѭԎҤӪιӇῗ ῆִḊקҨᵅιḜῗјᴵҨἛḳ￼ Ԝԏӌֹ⅛Ѧ Segment ԓ ιԎḫ

⅛Ѧ Segment Ễӵѳׁҟ ￼ HashMap ιј Ḝ Ӡ ḠԅιἍҨᶴת ‎ ♩Ҏ  

3.4.2.4. Java8  ̂ ῀ԅ ̃ 

Java8 Ḿ ConcurrentHashMap ҃⅝ ᶽ￼ᾡט,Java8 ѼẬԄ҃ ‴  
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3.4.3. HashTablê ῃ̃ 

Hashtable ῗ פּ ιỄᶺῑṃ￼Ẃּוז љ HashMap ӆιјᵃ￼ῗḜἨ Dictionary ι

Ẋћῗ Ḡԅ￼ιү Ὴ ᴱῶ Ѧ ֒ Hashtable ιẊᴧớјḅ ConcurrentHashMap ι

ᵼѭ ConcurrentHashMap ẬԄ҃֫ⅎ Hashtable јấ ᶈᾺҦ ѧӔּזιј Ḡԅ

￼ᶋᵀᴵҨּזHashMap ῲὭι Ḡԅ￼ᶋᵀᴵҨּזConcurrentHashMap ῲὭ  

3.4.4. TreeMap̂ ̃ 

 

TreeMap ḫא SortedMap ὶᴭι ᶼἫḜӠḕ￼ ẹ⁞Ὧ ὴẑι ῗὟ Ӫ￼״ẑὴẑι

ѼᴵҨὝḧὴẑ￼⅝ ᵸιẸּז Iterator ᴗ TreeMap Ὴιệֹ￼ ẹῗὴ ẑ￼  

ḅ‛Ӕּזὴẑ￼ῑṃιấ Ӕּז TreeMap  

ᶈӔּז TreeMap Ὴιkey ọ ḫא Comparable ὶᴭἆ ᶈ‗ TreeMap ҽԄ ḧѲ￼

Comparator ιᵋֱҺᶈ Ὴἲ֧ java.lang.ClassCastException ᶚ￼ầẂ  

ᴠ χhttps://www.ibm.com/developerworks/cn/java/j - lo -tree/index.html  

 

3.4.5. LinkHashMap̂ ῀ ̃ 

LinkedHashMap ῗ HashMap ￼ ѦḒ ιӠḕ҃ ẹ￼ᾀԄ ẑιᶈּז Iterator ᴗ

LinkedHashMap ῊιӾệֹ￼ ẹ ḧῗӾᾀԄ￼ιѼᴵҨᶈ‗ ῊṾᴠᾭιὟⱢ ₭ẑὴẑ  

ᴠ 1χhttp://www.im portnew.com/28263.html  

ᴠ 2χhttp://www.importnew.com/20386.html#comment -648123  

 

https://www.ibm.com/developerworks/cn/java/j-lo-tree/index.html
http://www.importnew.com/28263.html
http://www.importnew.com/20386.html#comment-648123
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4. JAVA  

4.1.1. JAVA  

 

4.1.2. JAVA /⇔  

4.1.2.1. Thread  

Thread   іῗḫ҃אRunnable ὶᴭ￼ ѦḫӕιҦ Ѧ ￼ḫӕ ᵏט ￼ᵪ Ά

│ṏῗ Thread ￼ start()ḫӕΆ│ start()Ά│ῗ Ѧ native Ά│ιḜṄᵏט ѦᾺ

ιẊἚ run()Ά│  

public class MyThread extends Thread {   

  public void run() {   

   System.out.println("MyThread.run()");   

  }   

}   

MyThread myThread1 = new MyThread();   

myThread1.start();   

 

4.1.2.2. Runnable Ȃ 

ḅ‛ ṯ￼ Ṱ extends ᴰ Ѧ ιṏῂ│ ὶ extends Thread ι℅ῊιᴵҨḫא Ѧ

Runnable ὶᴭ  

public class MyThread extends OtherClass implements Runnable {   

  public void run() {   

   System.out.println("MyThread.run()");   

  }   

}   
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// ᵏטMyThread ι Ӿḫӕק Ѧ ThreadιẊҽԄ ṯ￼MyThread ḫӕχ 

MyThread m yThread = new MyThread();   

Thread thread = new Thread(myThread);   

thread.start();   

/ /҆ḫіιẸҽԄ ѦRunnable target ᴠᾭ Thread ᵅιThread ￼ run()Ά│ṏҺ זּ

target.run()  

public void run() {   

  if (target != null) {   

   target.run();   

  }   

}   

 

4.1.2.3. ExecutorServiceȁCallable<Class>ȁFuture ṿ  

 

ῶ ᵻӪ￼үחọ ḫאCallable ὶᴭι ӆ￼ιῂ ᵻӪ￼үחọ Runnable ὶᴭ Ἒ

Callable үחᵅιᴵҨ ᴨ Ѧ Future ￼Ḿ ιᶈ Ḿ і זּ get ṏᴵҨ ᴨֹCallable үח

ᵻ￼Object ҃ιԜ ᵀ −ὶᴭ ExecutorService ṏᴵҨḫאҽ ѧῶ ᵻ ‛￼ᶺ

҃  

 

 // ֳấ Ѧ −  

  ExecutorService pool = Executors.newFixedThreadPool(taskSize);   

  // ֳấᶺѦῶ ᵻӪ￼үח  

  List<Future> list = new  ArrayList<Future>();  

  for  (int  i = 0; i < taskSize; i++) {  

  Callable c = new  MyCallable(i + " ");  

  // Ἒ үחẊ ᴨFuture Ḿ   

  Future f = pool.submit(c);   

  list.add(f);  

  }  

  // ԋ −  

  pool.shutdown();  

   // ᴨἍῶẊᴧүח￼ ‛  

  for  (Future f : list) {  

  // ҡ Future Ḿ і ᴨүח￼ ᵻӪιẊ ֹ֧ίֺᴶ  

  System.out.println("res χ" + f.get().toString());  

  }  
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4.1.2.4. ԍ  

 

ᵙᾭὯẓ ὶ Ҏ ◊ ῗ ẂḪ ￼ ◊ ѱ⅛₭ ￼Ὴӧֳấιј ￼Ὴӧ

⅓ιῗ Ẃ╡ ◊￼ ѱἅҪṏᴵҨӔּז ḕ￼ זιѼṏῗӔּצּ −  

    // ֳấ − 

        Executor Service threadPool = Executors.newFixedThreadPool( 10); 

        while (true ) { 

            threadPool.execute( new Runnable() { // ώҐᶺѦ үחιẊἚ  

                @Override  

                public  void  run () { 

                    System.out.println(Thread.current Thread().getName() + " is running .." ); 

                    try  { 

                        Thread.sleep( 3000); 

                    } catch  (InterruptedException e) {  

                        e.printStackTrace();  

                    } 

                } 

            }); 

        } 

} 

4.1.3. 4  

 Java −￼ ὶᴭῗ Executor ιӇῗѤ⁪ỴѲі Executor Ẋјῗ Ѧ −ι

ᴱῗ ѦἚ ￼Ṫԏ ⃰￼ −ὶᴭῗ ExecutorService  
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4.1.3.1. newCachedThreadPool  

ֳấ Ѧᴵ⁞Ὧ ֳấᾺ ￼ −ιӇῗᶈҨׁ‗ ￼ ᴵּזῊṄ ḜҪזּ Ḿ҈Ἒ

Ễᶺ ῼầℓүח￼ ẑ ι Ҏ − Ẃᴵώ ẑớ execute Ṅ זּ ‗Ҩׁזּ

￼ εḅ‛ ᴵּזζ ḅ‛אῶ ≡ῶᴵּז￼ιֱֳấ ѦᾺ Ẋ▌ֹז−ѧ ₿Ẋ

ҡ ḕѧ ҎṰῶ 60 ῾ Ӕּז￼ ᵼ℅ι Ὴ ӠὙ ￼ −јҺӔּזүӍ

◊  

4.1.3.2. newFixedThreadPool  

ֳấ Ѧᴵ ᶁḧזּ ᾭ￼ −ιҨԊҕ￼ῂּף ֯ΆẪ‎ Ҏ ᶈүỴ♇ιᶈᶽ

ᶺᾭ nThreads Һᶴ҈ᶴתүט╗￼חꜛỗ ḅ‛ᶈἍῶ ᶴ҈╗טꜛỗῊώҐ ιחүז

ֱᶈῶᴵּז ѳׁι Ṅᶈחүז ֯ѧ ể ḅ‛ᶈԋ ׁ￼Ἒ ῼ ᷂҈יּ Ṁ үӍ

₿ι ѱ ѦᾺ ṄҦῲḜἚ ᵅ ￼үחεḅ‛ ζ ᶈ•Ѧ ῘẪᶊԋ ѳ

ׁι−ѧ￼ Ṅ ḕᶈ  
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4.1.3.3. newScheduledThreadPool  

ֳấ Ѧ −ιḜᴵḠὴᶈ ḧả ᵅ ᵘҧἆ ḧῼᶊἚ  

  ScheduledExecutorService scheduledThreadPool= Executors.newScheduledThreadPool( 3);       

        scheduledThreadPool. schedule (newRunnable(){          

            @Override  

            public  void  run () { 

             System.out .println( "ả ѕ "); 

             } 

      }, 3, TimeUnit.SECONDS); 

scheduledThreadPool. scheduleAtFixedRate (newRunnable(){         

        @Override             

        public  void  run () { 

             System.out .println( "ả 1 ᵅ⅛ѕ Ἒ ₭"); 

          } 

     },1,3,TimeUnit.SECONDS); 

 

4.1.3.4. newSingleThreadExecutor  

Executors.newSingleThreadExecutor() ᵻ Ѧ −ε Ѧ −ᴱῶ Ѧ ζ, Ѧ

−ᴵҨᶈ ™ᵅεἆᴧּוầẂῊζ Ὰᵏט Ѧ ‎ῲҦᴝ‎￼ Ἒ їᴞή  

 

4.1.4. ( ) 

Ẹ ֳấẊᵏטҨᵅιḜῃјῗ ᵏטṏ Ԅ҃Ἒ ꜛỗιѼјῗ ᶴ҈Ἒ ꜛỗ

ᶈ ᵘᵕῼѧιḜוּ￼ Ὰấ(New ) ṏ εRunnable ζ εRunning ζ ᶩ

(Blocked )ᵙ™ҏ(Dead)5 ꜛỗ ṎԎῗẸ ᵏטҨᵅιḜјᴵ " ᴉ" CPU꜠

ιἍҨCPU ᶈᶺ‍ ѳ ֬Ὥι҈ῗ ꜛỗѼҺᶺ₭ᶈ ᶩѳ ֬Ὥ 

4.1.4.1. ̂NEW̃ 

Ẹ ẑӔּז new ԋ Ḕֳấ҃ Ѧ ѳᵅι ṏᶴ҈Ὰấꜛỗι℅Ὴҝּי JVM ѭԎ֫

ԓḕιẊִḊקԎἄᵔᴪ ￼Ӫ 
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4.1.4.2. ̂RUNNABLẼ̔ 

Ẹ Ḿ ҃זּ start()Ά│ѳᵅι ᶴ҈ṏ ꜛỗ Java Ὁ ҺѭԎֳấΆ│ ᵙ′זּ

ẑ ᾭᵸι ể ẙ  

4.1.4.3. ̂RUNNING̃̔ 

ḅ‛ᶴ҈ṏ ꜛỗ￼ ệ҃CPUιẦḊἚ run()Ά│￼ Ἒ ӌιֱ ᶴ҈ ꜛ

ỗ  

4.1.4.4. ̂BLOCKED̃̔ 

ᶩꜛỗῗὝ ᵼѭ• ᴝᵼᾣẨ҃ cpu Ӕּז ιѼᴏ ֧҃ cpu timeslice ιῥῊӯ₿

ֹ Ԅᴵ (runnable) ꜛỗιἑῶ ҺԜ₭ ệ cpu timeslice ֹ (running) ꜛ

ỗ ᶩ￼ừ֙֫ѕ χ  

̂o.wait-> ↓̃̔ 

(running) ￼ Ἒ o.wait() Ά│ιJVM ҺἫ ᾣԄ ể ֯(waitting queue)

ѧ  

(lock-> ) 

(running) ￼ ᶈ ᴨḾ ￼ᵃℓ Ὴι ᵃℓ ָ￼ ᴉּזιֱ JVM ҺἫ

ᾣԄ −(lock pool) ѧ  

ῒז (sleep/join) 

(running) ￼ Ἒ Thread.sleep(long ms) ἆ t.join() Ά│ιἆ ᴧ֧҃ I/O ∂Ὴι

JVM ҺἫ ѭ ᶩꜛỗ Ẹ sleep()ꜛỗ Ὴ join() ể ₿ἆ Ὴ ἆ I/O

ᶴתḢ⅞Ὴι Ὰ Ԅᴵ (runnable) ꜛỗ  

 

4.1.4.5. ֙̂DEAD̃ 

ҺҨї ѕ ΆẪ ​ι ​ᵅṏῗ™ҏꜛỗ  

 

1. run()ἆ call()Ά│Ἒ Ḣἄι ⃰Ẃ ​  

 

2. ἲ֧ Ѧ῾Ὢ ￼ Exception ἆ Error  

stop 

3. ὶ זּ ￼ stop() Ά│‎ ​ ɋ Ά│ Ẃḳ῏Ṁ ™ ιјὸ Ӕּז  
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4.1.5. 4  

4.1.5.1.  

                                   ẑ ​ι ט ​  

4.1.5.2. ᶏ ₮ ₮  

run()Ά│Ἒ Ḣι ṏҺ⃰Ẃ ​ιⱡ ιẂẂῶҎ ῗӅῸ ḜҪ Ὴ ￼

ιᴱῶᶈᶹ •Ҏ‍ҭ◑ ￼ừ֙їιἑ ԋ Ҏ Ӕּז Ѧᴪ ‎ίֺỈעιӕḅχ

ῳ ὶ￼Ά│ṏῗ Ѧboolean ᶚ￼‰ỐιẊ Ѧ‰Ốѭ true ἆ false ‎ίֺwhile

Ỉעῗᵋ ֧ιҦ ӕχ 

public class ThreadSafe extends Thread {  

    public volatile boolean exit = false;  

        public void run() {  

        while (!exit){  

            //do something  

        } 

    }  

} 

ḧѲ҃ Ѧ ֧‰Ố exitιẸ exit ѭ true Ὴιwhile Ỉע ֧ιexit ￼ Ӫѭ false.ᶈḧѲ exit

ῊιӔּ҃ז Ѧ Java ԋ Ḕ volatile ι Ѧԋ Ḕ￼ ￼ῗӔ exit ᵃℓιѼṏῗ ᶈᵃ Ὴ־ᴱ

יּ Ѧ ‎Ӣᾡ exit ￼Ӫ  

 

4.1.5.3. Interrupt  

Ӕּז interrupt() Ά│‎ѧᾸ ῶѣ ừ֙χ 
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1. ᶴ҈ ᶩꜛỗχḅӔּ҃ז sleep,ᵃℓ ￼ wait,soc ket ѧ￼ receiver,accept Ά│Ὴι

ҺӔ ᶴ҈ ᶩꜛỗ Ẹ זּ ￼ interrupt() Ά│ῊιҺἲ֧ InterruptException ầẂ

ᶩѧ￼ ѦΆ│ἲ֧ ѦầẂι Ҧ Ὢ ầẂιⱡᵅ break ֧Ỉעꜛỗιҡ

ἅҪῶ Һ ​ Ѧ ￼Ἒ ẂỄᶺҚ ѭᴱ זּ interrupt Ά│ ṏҺ ​ιḫ

іῗ ￼ι ḧ ӾὪ InterruptedException ầẂѳᵅ break ‎ ֧Ỉעιἑ ⃰

Ẃ ​ run Ά│  

2. ῾ᶴ҈ ᶩꜛỗχӔּז isInterrupted ()ֶᾸ ￼ѧᾸ‰Ố‎ ֧Ỉע ẸӔּז

interrupt() Ά│ῊιѧᾸ‰ỐṏҺ trueιᵙӔּז ḧѲ￼‰Ố‎ίֺỈעῗ ‾￼ ת   

  public class ThreadSafe extends Thread { 

    public void run() {  

        while (!isInterrupted()){  // ᶩ ѧ ֶᾸѧᾸ‰Ố‎ ֧ 

            try{  

                Thread.sleep(5*1000);// ᶩ Ὢ ѧᾸầẂ‎ ֧ 

            }catch(InterruptedException e){  

                e.printStackTrace();  

                break; // Ὢ ֹầẂѳᵅιἚ break ֧Ỉע 

            } 

        } 

    }  

} 

 

4.1.5.4. stop ̂ Ҍ ῃ̃ 

ẑѧᴵҨ ὶӔּז thread.stop() ‎Ặ ₿ ιӇῗ stop Ά│ῗỄᴎ ￼ιṏ ⱡԋ

ι◊כּ  јῗὟ⃰Ẃ ẑԋ  ‾ιᴵ Һғּוјᴵ ᾳ￼ ‛ιјḠԅѮ ῗχ

thread.stop() ѳᵅιֳấḒזּ ￼ ṏҺἲ֧ ThreadDeatherror ￼ ιẊћҺ ᾣḒ

ἍὙῶ￼Ἅῶ үӍ ז ￼Ҧ ᶒι ῗѭ҃ӠἴᾭὯ￼ ớιḅ‛ᶈ זּ

thread.stop() ᵅṀ ҃ ἍὙῶ￼Ἅῶ ￼ ⱡ ᾣ(јᴵίֺ)ι ѱ ӠἴᾭὯṏῶᴵ ᵒ

јא ớιԎҤ ᶈӔּז Ҏ ᶐ￼ᾭὯῊιῶᴵ Ṁ ҎỄ᷈ờ￼Ẕּז ẑ ᵼ

℅ιẊјὸ Ӕּז stop Ά│‎ ₿  

 

4.1.6. sleepҍ wait ≢ 

1. Ḿ҈ sleep()Ά│ιἅҪ Ӿ Ά│ῗṞ҈ Thread ѧ￼ wait()Ά│ιֱῗṞ҈

Object ѧ￼  
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2. sleep()Ά│Ṁ ҃ ẑῥӯἚ Ὕḧ￼Ὴ ι ֧ cpu ԎҤ ιӇῗҤ￼ ίꜛỗӘⱡ

ӠὙ ιẸὝḧ￼Ὴ ֹ҃ᴡҺ Ỡᶶט ꜛỗ  

3. ᶈ זּ sleep()Ά│￼ ѧι јҺ ᾣḾ  

4. Ẹ wait()Ά│￼Ὴӧιזּ ҺᾣẨḾ ι Ԅ ể℅Ḿ ￼ ể ḧ−ιᴱῶ Ḿ℅

Ḿ זּ notify() Ά│ᵅ  ἑ ԄḾ ḧ−֝ᶵ ᴨḾ Ԅ ꜛỗ  

 

4.1.7. startҍ run ≢ 

1. start αβΆ│‎ᵏט ι ⃰ḫ҃אᶺ Ὴῂ ể run Ά│ӌҦ Ἒ Ḣ⅞ι

ᴵҨ ὶ Ἒ ї ￼Ҧ  

זּ .2 Thread ￼ start()Ά│‎ᵏט Ѧ ι Ὴ℅ ῗᶴ҈ṏ ꜛỗι Ẋ≡ῶ

 

3. Ά│ run() ѭ ӌιḜץᵍ҃ Ἒ ￼ Ѧ ￼ԓḳι ṏ Ԅ҃ ꜛỗιẦḊ

run ֩ᾭẸѧ￼Ҧ  Run Ά│ ​ι ℅ ₿ ⱡᵅCPUԜ ẙԎḜ  

4.1.8. JAVA   

1. ḧѲχḟἴ --Ѽ ɒῸח ɓιҤῗᵅᴶ ιḜῶ Ѧ⸗ớιᴏѭּזἋ  ώӗ ԇ

ԊῸחιᶈ≡ῶּזἋ ᴵῸחῊҺ ט Ầ  

2. ҸӾ χḟἴ ￼ҸӾ ⅝ Ӊιּ҈זѭ ѧ￼ԎḜḾ ᵙ ώӗῸח  

3. χ setDaemon(true) ‎ ѭɒḟἴ ɓψṄ ѦּזἋ ѭḟἴ

￼ΆẪῗᶈ Ḿ ֳấ ѳׁ ּז Ḿ ￼ setDaemon Ά│  

4. ᶈDaemon ѧғּו￼Ὰ ѼῗDaemon ￼  

5. ֱῗ JVM ָ￼ιҨ Tomcat ѭӕιḅ‛ӑᶈ Web Ẕּזѧᵏט Ѧ ι Ѧ ￼

ᵘᵕῼẊјҺᵙוּ Web Ẕּז ẑӠὙᵃℓ Ѽṏῗ ιᴏӔӑӯ₿҃ Web Ẕּזι Ѧ

Әῇῗ╗ ￼  

6. example: ᶙᶌᵻᾠ ṏῗ Ѧ Ԑ￼ḟἴ ιẸἅҪ￼ ẑѧјԜῶүӍ ￼Thread,

ẑṏјҺԜғּוᶙᶌιᶙᶌᵻᾠᵸѼṏῂ҆ᴵӮιἍҨẸᶙᶌᵻᾠ ῗ JVM іҝ׆￼

Ὴιᶙᶌᵻᾠ Һ ט Ầ ḜḊ ᶈӉ ָ￼ꜛỗѧ ιּ҈זḫῊ ίᵙ ת

ѧ￼ᴵᵻᾠ ◊  

ᵘᵕῼχḟἴוּ .7 εDaemon ζῗ ᶈᵅᴶ￼ ⸗℮ Ḝ꜠ ҈ίֺ Ẋћᵕ

ῼớᶊἚ • үחἆ ểᶴת•Ҏᴧּו￼҆ҭ Ѽṏῗ ḟἴ јӘ ҈ ιӇῗӘ

҈ ιљ ɒᵃּוԊ™ɓ Ẹ JVM ѧἍῶ￼ ῗḟἴ ￼ῊӧιJVM ṏᴵҨ

֧҃ψḅ‛ ῶ ѦἆҨі￼ ḟἴ ֱ JVM јҺ ֧  
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4.1.9. JAVA  

4.1.9.1. ӏ  

Ѹ ῗ Ѹ ộỳιᴏ ѭ ᶺ֒Ṉι ֹẊᴧ֒￼ᴵ ớӉι⅛₭ᴞὗᾭὯ￼Ὴӧ ѭ

ָҚјҺӢᾡιἍҨјҺі ιӇῗᶈ῭Ὰ￼ῊӧҺֶᾸ їᶈ℅ῼ ָҚῶ≡ῶᴞ῭Ὰ Ѧᾭ

Ὧι ᴨᶈ֒ῊӾ ֧Ẹׁⱱ ᴺιⱡᵅז ᾛӐε⅝ і ₭￼ⱱ ᴺιḅ‛ ‾ֱ῭Ὰζι

ḅ‛᷂ ֱ ᶶ -⅝ -֒￼ᾛӐ  

java ѧ￼Ѹ ᶢ  ῗ CASᾛӐḫא￼ιCASῗ ῭Ὰ￼ᴝḒᾛӐι⅝ ẸׁӪ ҽԄ

Ӫῗᵋ ‾ι ‾ֱ῭Ὰιᵋֱ᷂  

4.1.9.2.  

ῗṏῗ ộỳιᴏ ѭ֒ᶺι ֹẊᴧ֒￼ᴵ ớ ι⅛₭ᴞὗᾭὯ￼Ὴӧ ѭָҚ

ҺӢᾡιἍҨ⅛₭ᶈ ֒ᾭὯ￼Ὴӧ Һі ι ‾ָҚỳ ֒ ѦᾭὯṏҺblock ֹὗֹ

javaѧ￼ ṏῗSynchronized ,AQS⁭‟ї￼ ֱῗӾṍ casѸ ᴞ ᴨ ι ᴨјֹι

ἑҺ Ὥѭ ιḅRetreenLock  

4.1.9.3.  

᾿ ᴝת Ẃ ᴅιḅ‛Ὑῶ ￼ ᶈỄ Ὴ ԓ ᾣ ◊ι ѱ Ҏ ể ҅

￼ ṏј Ӯԓ⁄ỗᵙּזἋỗѳ ￼֬Ὥ Ԅ ᶩὛ ꜛỗιḜҪᴱ ε ᾿ζι

Ὑῶ ￼ ᾣ ᵅᴏᴵ ᴏ ᴨ ι ‾ṏ ԁּזἋ ᵙԓ⁄￼֬Ὥ￼╦  

᾿ῗ ╦ cup ￼ι ︢҃ṏῗ cup ᶈӮῂּוזιḅ‛ ᴨјֹ ι

Ѽј ᴉּז cup ᾿ӮῂּוזιἍҨ ḧ Ѧ ᾿ ể￼ῳᶽῊ  

ḅ‛Ὑῶ ￼ Ἒ ￼Ὴ ᾿ ể￼ῳᶽῊ ἕ≡ῶ ᾣ ιṏҺṀ ԎḜּ҅ז

￼ ᶈῳᶽ ểῊ ԓ ῗ ᴨјֹ ι Ὴּ҅ז Һӯ₿ ᾿ Ԅ ᶩꜛỗ  

ᴨ  

᾿ ṓᴵ ￼֟Ṉ ￼ ᶩι Ḿ҈ ￼ ҅ј☼♥ιћᴉּז Ὴ Ẃ ￼Ҧ ᶒ‎

ớ ᶽẄẙ￼ώ״ιᵼѭ ᾿￼╦ Һṇ҈ ᶩὛ Ԝᵨ ￼ᾛӐ￼╦ ι ҎᾛӐҺ

Ṁ ᴧּוѣ₭іїᾰ֬Ὥή 

Ӈῗḅ‛ ￼ ҅☼♥ιἆ Ὑῶ ￼ Ὴ ᴉּז Ἒ ᵃℓᶒι Ὴӧṏј ᵀ

Ӕּז ᾿ ҃ιᵼѭ ᾿ ᶈ ᴨ ׁ ῗᴉּז cpu Ӯῂּוזιᴉ XX ј XXιᵃῊῶᶽ

ᶈ ҅ Ѧ ιҺṀ ᴨ ￼Ὴ Ễ ι ᾿￼╦ ᶽ҈ ᶩὛ ᾛӐ￼╦ ι

ԎḜ cup ￼ ᴡј ᴨֹ cpuι ἄ cpu ￼╡ ἍҨ ừ֙їἅҪ ԋ ᾿ ψ 

ṿ̂1.6 ῀ԅ ̃ 

᾿ ￼ ￼ῗѭ҃ᴉ CPU ￼ ◊ј ᾣι ֹ ᴨֹ ᴏ ᶴת ӇῗḅӍᴞ Ὅ

᾿￼Ἒ Ὴ όḅ‛ ᾿Ἒ Ὴ ᶿ ιҺῶᶽ ￼ ᶴ҈ ᾿ꜛỗᴉּז CPU ◊ι

Һẽᵠᾯӌ ￼ớ ᵼ℅ ᾿￼ᵕῼ ￼ ᶹ ή 
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JVM Ḿ҈ ᾿ᵕῼ￼ Ὅιjdk1.5 Ѧ ẙῗ ḧ￼֒™￼ιᶈ 1.6 ẬԄ҃ Ẕớ ᾿ ι Ẕ

ớ ᾿ Ỵᵖ ᾿￼Ὴ јᶈῗᶁḧ￼҃ι ῗּׁי ₭ᶈᵃ Ѧ і￼ ᾿Ὴ Ҩᴣ ￼Ὂ

ῶ ￼ꜛỗ‎֘ḧιᶢ  ѭ Ѧ іїᾰ֬Ὥ￼Ὴ ῗῳӓ￼ ѦῊ ιᵃῊ JVM ḾẸ

ׁ CPU￼ ừ֙Ӯ҃ ᶺ￼Ҹקιḅ‛Ẉᶎ ṇ҈ CPUsֱ ᾿ιḅ‛ῶ (CPUs/2)

Ѧ ⃰ᶈ ᾿ιֱᵅ‎ ὶ ᶩιḅ‛⃰ᶈ ᾿￼ ᴧא Owner ᴧּ҃וᴪֱקả ᾿

Ὴ ε ᾿ ᾭζἆ Ԅ ᶩιḅ‛ CPUᶴ҈ ₿Ẫֱӯ₩כּ ᾿ι ᾿Ὴ ￼ῳᶐừ֙ῗ CPU

￼ḕӴả εCPU AḕӴ҃ ѦᾭὯιֹCPU Bệ ѦᾭὯ ὶ￼Ὴ Ṯζι ᾿ῊҺ Ẹᾣ

Ẩ ҸӾ ѳ ￼Ṯầ  

 

JDK1.6ѧ-XX:+UseSpinning Ầᵏψ  

-XX:PreBlockSpin=10 ѭ ᾿₭ᾭψ  

JDK1.7ᵅιᴞὲ℅ᴠᾭιּי jvm ίֺψ 

4.1.9.4. Synchronized  

synchroni zed ḜᴵҨἫүỴ Ѧ NULL ￼Ḿ ẸӐ ҤṞ҈꜠ᴉẪ￼ ιᵃῊṞ҈ᴵ

Ԅ  

Synchronizedᵬ  

1. Ӑּ҈זΆ│Ὴι ӊ￼ῗḾ ￼ḫӕ(this)ψ 

2. ẸӐּ҈ז ỗΆ│Ὴι ӊ￼ῗClassḫӕιᴡᵼѭClass￼ ԋᾭὯḕӴᶈ⇔ѰṾPermGen

εjdk1.8 ֱῗ metaspace ζι⇔ѰṾῗԅṕԊҕ￼ιᵼ℅ ỗΆ│ Ẹ҈ ￼ Ѧԅṕ ι

Һ Ἅῶ זּ Ά│￼ ψ 

3. synchronized Ӑּ҈ז ѦḾ ḫӕῊι ӊ￼ῗἍῶҨ Ḿ ѭ ￼Ҧ ᶒ ḜῶᶺѦ ֯ι

ẸᶺѦ •ѦḾ ᵸ￼ῊӧιḾ ᵸҺṄ Ҏ ḕӴᶈјᵃ￼ḳᵸѧ  

Synchronized ᴆ 

1) Wait Set χᵤҎ waitזּ Ά│ ᶩ￼ ᾣ ᶈ ψ 

2) Contention List χ ҅ ֯ιἍῶ ∂ ￼ Ӿ ᾣᶈ Ѧ ҅ ֯ѧψ 

3) Entry ListχContention List ѧ Ҏῶ ⁪ἄѭӧ ◊￼ Entry Listֹט ѧψ 

4) OnDeckχүỴῊ־ιῳᶺᴱῶ Ѧ ⃰ᶈ ҅ ◊ι ἄѭOnDeckψ 

5) Owner χẸׁṰ ᴨֹἍ ◊￼ ѭOwner ψ 

6) !Owner χẸׁ ᾣ ￼  

Synchronized  
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1. JVM ⅛₭ҡ ֯￼Ṕ ᴨ֧ ѦᾭὯּ҈ז ҅ӧ εOnDeck ζιӇῗẊᴧừ֙їι

ContentionList Һ ᶽ ￼Ẋᴧ CAS ιѭ҃ ӉḾṔ Ӻ ￼ ҅ιJVM ҺṄ

֫ EntryListֹט ѧӐѭӧ ҅  

2. Owner Һᶈ unlock ῊιṄ ContentionList ѧ￼ ֫ ֹ EntryList ѧιẊὝḧ

EntryList ѧ￼•Ѧ ѭOnDeck ε ῗῳӾ ᴞ￼ Ѧ ζ  

3. Owner Ẋј ὶἫ ҽ OnDeck ι ῗἫ ҅￼ ַҐ OnDeck ι

OnDeck Ὰ ҅ ‾ ⱡꜗ ҃ ҎԇẈớιӇῗ ‖ᶽ￼ώ״ ￼ᵉᵆ ιᶈ

JVM ѧιѼἫ Ὅ ѭ ѳѭɒ ҅֬Ὥɓ  

4. OnDeck ᴨֹ ◊ᵅҺᴪѭOwner ι ≡ῶệֹ ◊￼ҠⱡӯּפᶈEntryList

ѧ ḅ‛Owner wait Ά│ ᶩιֱ ֹWaitSet ֯ѧι ֹ•ѦῊ־ notify

ἆ notifyAll ᵨ ιҺ Ὰ ᴞ EntryList ѧ  

5. ᶴ҈ ContentionList EntryList WaitSet ѧ￼ ᶴ҈ ᶩꜛỗι ᶩῗּיᾛӐ

‎Ḣἄ￼εLinux ԓ⁄ї זּ pthread_mutex_lock ԓ⁄֩ᾭḫא￼ζ  

6. Synchronized ῗ ԇẈ  Synchronized ᶈ ԄContentionList Ὴι ể￼ ҺӾ

ṍ ᾿ ᴨ ιḅ‛ ᴨјֹṏ Ԅ ContentionList ι ῎ῘḾ҈Ṱ Ԅ ֯￼ ῗ

јԇẈ￼ι ῶ ѦјԇẈ￼҆ừṏῗ ᾿ ᴨ ￼ ᴵ ὶἳᴉ OnDeck ￼

◊  

ᴠ χhttps://blog.csdn.net/zqz_zqz/article/details/70233767  

7. ⅛ѦḾ ῶѦ monitor Ḿ ιז ṏῗᶈ ҅ monitor Ḿ ιҦ ᶒז ῗᶈׁᵅָ֫ז

іmonitorenter ᵙ monitorexit Ὕҧ‎ḫא￼ιΆ│ז ῗ Ѧ‰ ӈ‎ֶᾸ￼ 

8. synchronized ῗ Ѧ ᾛӐι ᾛӐזּ ԋὶᴭιớ ῗӉᾦ￼ιῶᴵ

ז ╦ ￼Ὴ ⅝ῶּזᾛӐ╦ ￼Ὴ ῭ᶺ  

9. Java1.6ιsynchronized ҃Ễᶺ￼Ҹקιῶ Ẕ ᾿ ╦ ק ᴣӭᵇ

ιᾦꞌῶ҃  і￼ώ ᶈѳᵅὸ֧￼ Java1.7 љ 1.8 ѧιᶎḾ ԋ Ḕ￼ḫת אӮ

҃Ҹק ẬԄ҃ӭᵇ ᵙ ῗᶈḾ ᷃ѧῶ‰ ӈιј ᾛӐ ז  

10. ᴵҨҡӭᵇ ״ ֹ ιԜ״ ֹ ״ ᴲӮ ψ 

11. JDK 1.6ѧ ῗẦᵏӭᵇ ᵙ ιᴵҨ -XX:-UseBiasedLocking ‎ ӭᵇזּ  

 

https://blog.csdn.net/zqz_zqz/article/details/70233767
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4.1.9.5. ReentrantLock 

 ReentantLoc k Ἠὶᴭ Lock Ẋḫ҃אὶᴭѧḧѲ￼Ά│ιҤῗ ᴵ Ԅ ι ҃ Ḣ

ἄ synchronized Ἅ Ḣἄ￼ἍῶṪӐᶹι ώӗ҃ ḅᴵᵠẔѧᾸ ᴵ ∂ ḧῊ

ԁᶺ ™ ￼Ά│  

Lock Һ  

1. void lock(): Ἒ ℅Ά│Ὴ, ḅ‛ ᶴ҈ ꜛỗ, Ẹׁ Ṅ ᴨֹ . ᴦ, ḅ‛ Ṱ

ԎҤ Ὑῶ, Ṅ Ẹׁזּ , ֹẸׁ ᴨֹ . 

2. boolean tryLock() χḅ‛ ᴵּז, ֱ ᴨ , Ẋ ᴏ ᵻ true, ᵋֱ ᵻ false. Ά│ᵙ

lock()￼ָתᶈ҈, tryLock() ᴱῗ" ᶃ" ᴨ , ḅ‛ јᴵּז, јҺṀ Ẹׁ  ,זּ

Ẹׁ Ҡⱡ ỀїἚ Ҧ . lock()Ά│ֱῗ ḧ ᴨֹ , ḅ‛ јᴵּז, ṏ

ể, ᶈ῾ ệ ѳׁ,Ẹׁ Ẋј ᵇїἚ .  

3. void unlock() χἚ ℅Ά│Ὴ, Ẹׁ Ṅ ᾣὙῶ￼ . ᴱ Ὑῶיּ ᾣ, ḅ‛

ẊјὙῶ , ᴐἚ Ά│, ᴵ Ṁ ầẂ￼ᴧּו. 

4. Condition newCondition() χ‍ҭḾ ι ᴨ ể ҭ ҭᵙẸׁ￼ ḧι

Ẹׁ ᴱῶ ᴨ҃ ιἑ זּ ҭ￼ await() Ά│ι ᵅιẸׁזּ Ṅ ᾣ  

5. getHoldCount() χ‬ Ẹׁ ӠὙ℅ ￼₭ᾭιѼṏῗἚ ℅ Ἒ lock Ά│￼₭

ᾭ  

6. getQueueLength εζχ ᵻ⃰ ể ᴨ℅ ￼ ӂ ᾭι⅝ḅᵏט 10 Ѧ ι1 Ѧ

ệ ι℅Ὴ ᵻ￼ῗ 9 

7. getWaitQueueLength χεCondition condition ζ ᵻ ểљ℅ ԋ￼ ḧ‍ҭ￼

ӂ ᾭ ⅝ḅ 10 Ѧ ιּזᵃ Ѧ condition Ḿ ιẊћ℅Ὴ 10 Ѧ Ἒ ҃

condition Ḿ ￼ await Ά│ι ѱ℅ῊἚ ℅Ά│ ᵻ 10 

8. hasWaiters(Condition condition) χ‬ ῗᵋῶ ểљ℅ ῶԋ￼ ḧ‍ҭ

(condition) ιḾ҈Ὕḧ contidion Ḿ ιῶᶺṈ Ἒ ҃ condition.await Ά│ 

9. hasQueuedThread(Thread thread) χ‬ ḧ ῗᵋ ể ᴨ℅  

10. hasQueuedThreads() χῗᵋῶ ể℅  

11. isFair()χ ῗᵋԇẈ  

12. isHeldByCurrentThread() χ Ẹׁ ῗᵋӠὙ ḧι ￼Ἒ lock Ά│￼ׁᵅ֫

ָῗ false ᵙ true  

13. isLock()χ℅ ῗᵋῶүỴ ᴉּז 

14. lockInterruptibly εζχḅ‛Ẹׁ ῾ ѧᾸι ᴨ  

15. tryLock εζχṍ ệ ιҝᶈ Ὴזּ ῾ ᴉּזι ệ  

16. tryLock(long timeout TimeUnit unit) χḅ‛ ᶈ ḧ ểῊ ԓ≡ῶ ᴰ Ѧ ӠὙι

ֱ ᴨ  

Ὲ  

JVM Ὗ   ṏ ᴝֱ֫ ￼ ֱֺ ѭјԇẈ ιReentrantLock ᶈ‗ ֩ᾭѧώӗ҃

ῗᵋԇẈ ￼ִḊקΆẪι ѭ ԇẈ ԇẈ ḫ Ἒ ￼ᾦꞌ ֧ԇẈ ι

ẑῶ⸗℮ ιᵋֱῳẂּז ԇẈ ￼֫  ֺ  
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Ὲ  

ԇẈ Ὕ￼ῗ ￼֫  ֺῗԇẈ￼ι ẂӾḾ ώ֧ ᴨ ∂￼ ҺӾ ֫ ֹ ι

ReentrantLock ᶈ‗ ֩ᾭѧώӗ҃ῗᵋԇẈ ￼ִḊקΆẪ‎ḧѲԇẈ  

ReentrantLock ҍ synchronized 

1. ReentrantLock Ά│ lock()љ unlock() ‎ ז љ ᾛӐιљ synchronized Һ

JVM ט  ֺјᵃιReentrantLock ז ᵅ ἐט ѭ҃ ԁ ẑ֧

ầẂא ῂ│⃰Ẃ ￼ừ֙ιӔּז ReentrantLock ọ ᶈ finally ίֺᶒѧ ᾛ

Ӑ  

2. ReentrantLock ⅝ synchronized ￼ҸמῗᴵѧᾸ ԇẈ ᶺѦ ừ֙ї

ӔּזReentrantLock  

ReentrantLock  

 public class MyService {  

            private Lock lock = new ReentrantLock();  

 //Lock lock=new ReentrantLock(true);// ԇẈ  

            //Lock lock=new ReentrantLock(false);// ԇẈ  

           private Condition condition=lock.newCondition();// ֳấ Condition  

    public void testMethod() {  

             try {  

               lock.lock(); // lock ז  

  //1 χwait Ά│ ểχ 

            //System.out. println(" ẦḊ wait");  

            condition.await();  

// ֳấ Condition Ḿ ‎Ӕ waitιọ ӾἚ lock.lock Ά│ ệ  

 //:2 χsignal Ά│ᵨ  

 condition.signal(); //condition Ḿ ￼ signal Ά│ᴵҨᵨ wait  

            for (int i = 0; i < 5; i++) {  

 System.out.println("ThreadName=" + Thread.curre ntThread().getName()+ (" " + (i + 1)));  

            } 

        } catch (InterruptedException e) {  

             e.printStackTrace();  

        } 

        finally  
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        { 

            lock.unlock();  

        } 

    } 

} 

Condition Object ≢ ≢ 

1. Condition ￼ awiat Ά│ᵙObject ￼ wait Ά│ ᾦ 

2. Condition ￼ signal Ά│ᵙObject ￼ notify Ά│ ᾦ 

3. Condition ￼ signalAll Ά│ᵙObject ￼ notifyAll Ά│ ᾦ 

4. ReentrantLock ᴵҨᵨ Ὕḧ‍ҭ￼ ι object ￼ᵨ ῗ  ￼ 

tryLock lock lockInterruptibly ≢ 

1. tryLock ệ ṏ ᵻ trueιј ṏ ᴏ ᵻ falseιtryLock(long timeout,TimeUnit 

unit) ιᴵҨᶭזῊ ֺιḅ‛ Ὴ ⅎ ≡ ệ ι ᵻ false 

2. lock ệ ṏ ᵻ trueιј ￼ ể ệ  

3. lock ᵙ lockInterruptibly ιḅ‛ѣѦ ָ֫Ἒ ѣѦΆ│ιӇ℅ῊѧᾸ ѣѦ ι

lock јҺἲ֧ầẂι lockInterruptibly Һἲ֧ầẂ  

4.1.9.6. SemaphoreḤ  

 Semaphore ῗ ᶢ҈ ᾭ￼ӡᴺ ḜᴵҨ ḧ Ѧ Ӫιᶢ҈℅ιᶺѦ ҅ ᴨ ᴵӡ

ᴺιӮḢ ṯ￼ּך ᵅặ ι Ӫᵅι ךּ ᴵӡᴺṄҺ ᶩ Semaphore ᴵҨּז‎

‗ấ ҎḾ −ι ◊−ѳ ￼ι⅝ḅᾭὯẓ ὶ− 

ԑ ̂ ҹ 1̃ 

ἅҪѼᴵҨֳấ ᾭѭ 1 ￼ Semaphore ιṄԎӐѭ ӆҊᾶ ￼ ֺι Ѽᴲ҇Ӻӡᴺ ι

ѣ Ҋᾶꜛỗ  

ף  

Ḝ￼ּז│ḅїχ 

  // ֳấ Ѧ ᾭ Ӫѭ 5 ￼ӡᴺ Ḿ  

  // ᴱ 5 Ѧ ᵃῊ  

  Semaphore semp = new Semaphore(5);  

  try { ךּ //  ᴵ 

   semp.acquire();  

   try {  

    // ўח  
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   } catch (Exception e) {  

   } fi nally {  

    // ᾣ ᴵ 

    semp.release();  

   } 

  } catch (InterruptedException e) {  

  } 

Semaphore ҍ ReentrantLock 

Semaphore ᶢ  Ḣἄ ReentrantLock ￼ἍῶṪӐιӔּזΆ│Ѽљѳ ӆι acquire() љ

release()Ά│‎ ệᵙ ᾣѪּף ◊ ḫ╜ιSemaphone.acquire() Ά│ ѭᴵᵠẔѧᾸ ι

љ ReentrantLock.lockInterruptibly ()Ӑּזᾦ‛ ιѼṏῗ ᶈ ểѪּף ◊￼ ѧᴵҨ

Thread.interrupt() Ά│ѧᾸ  

℅ᶹιSemaphore Ѽḫ҃אᴵ ￼ ∂љḧῊ ו￼ ι ҃Ά│ᵄ tryAcquire љ tryLock

јᵃιԎӔּזΆ│љReentrantLock ֡Ѷ Semaphore Ѽώӗ҃ԇẈљ ԇẈ ￼ ֺιѼ

ᴵᶈ‗ ֩ᾭѧ ḧ  

Semaphore ￼ ᾣᾛӐѼּיἐט ιᵼ℅љReentrantLock ‾ιѭ ԁ ᵼἲ֧ầẂ

ῂ│⃰Ẃ ᾣ ￼ừ֙ᴧּוι ᾣ ￼ᾛӐѼọ ᶈ finally Ҧ ᶒѧḢἄ  

4.1.9.7. AtomicInteger 

Ӿ ῎ι℅ᶴ AtomicInteger ι ѦώӗᴝḒᾛӐ￼ Integer ￼ ιẂ ￼ ῶ

AtomicBoolean AtomicInteger AtomicLong AtomicReference ιҤҪ￼ḫאᴝת ᵃι

ᶈљָת Ḿ ᶚ￼јᵃ ҧҚԌ ᶊι ᴵҨ AtomicReference<V> Ṅ ѦḾ ￼Ἅ

ῶᾛӐ ἄᴝḒᾛӐק  

ἅҪ ιᶈᶺ ẑѧι ḅ++i ἆ i++ јԏῶᴝḒớιῗјḠԅ￼ ᾛӐѳ

ẂἅҪҺӔּז synchronized Ṅ ᾛӐᴪἄ ѦᴝḒᾛӐιӇ JVM ѭ℅ ᾛӐ⸗Ỵώӗ҃ Ҏ

ᵃℓ ιӔệӔּז῭ΆӝιћӔ ẑ ᾦꞌᴪệ῭ ԋ ᾳῘ ι ẂAtomicInteger

￼ớ ῗ ReentantLock ￼Ḅ֡Ӥ  

 

4.1.9.8. ῀ ̂ ̃ 

 ᾰ ￼ῗẍѲі￼ᴵ Ԅ ι јῗᴅὝJAVAї￼ReentrantLock ᴵ Ԅ ιѼᴲ

Ӯ ặ ιὝ￼ῗᵃ  ᶹṖ֩ᾭ ệ ѳᵅ ιԓṖ ặ֩ᾭҠⱡῶ ᴨ ￼Ҧ ιӇјᴩ

ẽᵠ ᶈ JAVAעᶫї ReentrantLock ᵙ synchronized ῗ ᴵ Ԅ  
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4.1.9.9. Ὲ ҍ Ὲ  

Ὲ ̂Fair̃ 

ז ׁ₅‬ῗᵋῶὴ ể￼ ιҸӾὴ ể￼ ιӾ‎Ӿệ  

Ὲ ̂Nonfair̃ 

ז Ὴј ὴ ể ι ὶṍ ᴨ ι ᴨјֹ ֹט Ṕ ể 

1. ԇẈ ớ ⅝ԇẈ 5~10 ӤιᵼѭԇẈ ᶈᶺ⁄￼ừ֙ї ἴ Ѧ ֯ 

2. Javaѧ￼ synchronized ῗ ԇẈ ιReentrantLock ￼ lock()Ά│ ῗ￼זּ ԇẈ  

4.1.9.10. ReadWriteLock Ώ   

ѭ҃ώ ớ ιJava ώӗ҃ ֒ ιᶈ ￼ᶊΆӔּז ιᶈ֒￼ᶊΆӔּ֒ז ι♄╗ίֺιḅ

‛≡ῶ֒ ￼ừ֙їι ῗῂ ᶩ￼,ᶈ ḧ ẙіώ ҃ ẑ￼Ἒ ᾦꞌ ֒ ֫ѭ ᵙ֒

ιᶺѦ јҊᾶι љ֒ Ҋᾶι ῗּי jvm ṯίֺ￼ιӑᴱ іḄ Ẕ￼ ᴏᴵ  

 

ḅ‛ӑ￼Ҧ ᴱ ᾭὯιᴵҨỄᶺҚᵃῊ ιӇј ᵃῊ֒ι ṏі  

Ώ  

ḅ‛ӑ￼Ҧ ӢᾡᾭὯιᴱ ῶ ѦҚᶈ֒ιћј ᵃῊ ᴨι ṏі֒ Ởѳι ￼Ὴӧі

ι֒￼Ὴӧі֒ ή 

Java ѧ ֒ ῶѦὶᴭ java.util.concurrent.locks.ReadWriteLock ι Ѽῶԏӌ￼ḫא

ReentrantReadWriteL ock  

4.1.9.11. ῍֣  

java Ẋᴧץώӗ￼ז ₩Ẫ֫ѭ꜠ᴉ ᵙԊҕ  

 

꜠ᴉ ₩Ẫїι⅛₭ᴱ ῶ Ѧ Ὑῶ ιReentrantLock ṏῗҨ꜠ᴉΆẪḫא￼Ҋᾶ

꜠ᴉ ῗ Ӡḟ￼ז ιḜצּ ԁ҃ / ֗ ιḅ‛•Ѧᴱ ᴨ ιֱԎҤ

ᴱ ểι ừ֙їṏ ֺ҃јọ ￼Ẋᴧớιᵼѭ ᾛӐẊјҺẽᵠᾭὯ￼ ớ  

῍֣  

Ԋҕ ֱӹ ᶺѦ ᵃῊ ᴨ ιẊᴧ  Ԋҕ ◊ιḅχReadWriteLock Ԋҕ ֱῗ

Ѹ ιḜᾣḴ҃ז ιӹצּ ᶺѦἚ ᾛӐ￼ ᵃῊ Ԋҕ ◊  

1. AQS￼ԓ Node ḧѲ҃ѣѦẂ SHAREDᵙ EXCLUSIVEιҤҪָ֫‰  AQS ֯ѧ

ể ￼ ᴨ₩Ẫ  

2. java ￼Ẋᴧץѧώӗ҃ReadWriteLock ι -֒ Ḝӹ Ѧ ◊ᴵҨ ᶺѦ ᾛӐ ι

ἆ Ѧ ֒ᾛӐ ιӇѣ ј ᵃῊ  
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4.1.9.12. ̂Mutex Lock ̃ 

Synchronized ῗ Ḿ ԓ ￼ ѦᴲӮ ᵸ εmonitor ζ‎ḫא￼ Ӈῗ ᵸ   ᴡ

ῗӘ ҈ẕṖ￼ᾛӐ ￼Mutex Lock ‎ḫא￼ ᾛӐ ḫא ѳ ￼֬Ὥ ṏ ҡּז

Ἃỗ Ὥֹ⁄Ọỗι Ѧἄ  Ẃ ιꜛỗѳ ￼ Ὥ Ḿ⅝ ￼Ὴ ι ṏῗѭҜѱ

Synchronized ᾦꞌӉ￼ᴝᵼ ᵼ℅ι Ә ҈ᾛӐ Mutex Lock Ἅḫא￼ ἅҪ ѳѭ

ɒ ɓ JDKѧḾSynchronized Ӯ￼ ҸקιԎ⁄Ọ ῗѭ҃֟Ṉ ￼Ӕּז

JDK1.6 Ҩᵅιѭ҃֟Ṉ ệ ᵙ ᾣ ἍṾ‎￼ớ ╦ ιώ ớ ιẬԄ҃ɒ ɓᵙ

ɒӭᵇ ɓ  

4.1.9.13.  

￼ꜛỗỞԊῶᵺ χῂ ꜛỗ ӭᵇ ᵙ  

 

￼ ҅ι ᴵҨҡӭᵇ ״ ֹ ιԜ״ ￼ εӇῗ ״￼ ῗᴅᵇ￼ι

Ѽṏῗ ᴱ ҡӉֹ ״ ιјҺ֧א ￼ ζ  

ɒ ɓῗ Ḿ҈ӔּזᾛӐ Ҋᾶ ‎ḫא￼ҽ ￼ Ӈῗι Ӿ Ặ ♇￼ῗι

Ẋјῗּז‎Ҧῲ ￼ιḜ￼ Ỵῗᶈ≡ῶᶺ ҅￼ׁώїι֟Ṉҽ ￼

Ӕּזғּו￼ớ ╦ ᶈ ￼Ἒ ѳׁιӾ῎︢ ♇ι Ἅ Ẕ￼ᶋ

῟ῗ ҐῲἚ ᵃℓᶒ￼ừ֙ιḅ‛ḕᶈᵃ Ὴ ᵃ ￼ừ֙ιṏҺṀ

ѭ  

4.1.9.14. Ẓ  

 

Hotspot ￼Ӑ ҨỀ￼ ᴧאᶽᶺᾭừ֙ї јҝјḕᶈᶺ ҅ι ћỞῗּיᵃ

ᶺ₭ ệ ӭᵇ ￼ ￼ῗᶈ•Ѧ ệ ѳᵅι╦ Ѧ ԄεCASζ￼Ầ ι

‎ Ѧ ệֹ҃ӭἴ ẬԄӭᵇ ῗѭ҃ᶈῂᶺ ҅￼ừ֙їṓ ֟Ṉјọ ￼

Ἒ Ểιᵼѭ ￼ ᴨᴣ ᾣӘ ᶺ₭ CAS ᴝḒὝҧι ӭᵇ ᴱ ᶈ Ὥ

ThreadID ￼ῊӧӘ ₭CASᴝḒὝҧεּ҈י ῆ֧אᶺ ҅￼ừ֙ṏọ ᾗ ӭᵇ ιἍ

Ҩӭᵇ ￼ᾗ ᾛӐ￼ớ Ὣ ọ ṇ҈ ї‎￼ CAS ᴝḒὝҧ￼ớ ╦ ζ і ι

ῗѭ҃ᶈ ҐῲἚ ᵃℓᶒῊώ ớ ι ӭᵇ ֱῗᶈᴱῶ Ѧ Ἒ ᵃℓᶒῊ

ℓώ ớ  

4.1.9.15. №  

֫ⅎ ѼẊ ḫ ￼ ι ῗ ộỳConcurrentHashMap ῗḙѽ֫ⅎ ￼ῳḄḫ  

4.1.9.16. ᴨ  
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⁞  

ᴱּזᶈῶ Ḡԅ ∂￼ ẑіז  

⁞  

ṄᶽḾ ε ѦḾ ᴵ Һ Ễᶺ ζιἼἄṇḾ ιᶽᶽᶭזẊ ẙι Ӊ ҅

Ӊ҃ ￼ ҅ιӭᵇ ι ἄוꞌἑҺώ ῳῳԐᶚ￼֟ṇ ẙ￼⁮ӕṏῗ

ConcurrentHashMap  

№  

ῳẂ ￼ ֫ ṏῗ ֒ ReadWriteLock ι⁞Ὧו ֫ ἄ ᵙ֒ ι ‾ јҊ

ᾶι ֒Ҋᾶι֒֒ҊᾶιᴏӠ ҃ Ḡԅιᴡώ ҃ớ ιԏӌѼ ‬ [ Ẋᴧ Java ҋ] 

JDKẊᴧץ 1 ֒֫ ộỳᴵҨảӄιᴱ ᾛӐҊјẽᵠι ṏᴵҨ֫ ⅝ḅ

LinkedBlockingQueue  ҡ᷃ ᴨ֧ιҡṔ ᾣᾭὯ 

 

Ẃừ֙їιѭ҃Ӡ ᶺ ￼ῶᾦẊᴧιҺ ∂⅛Ѧ Ὑῶ ￼Ὴ ṓ ιᴏᶈӔּזḢ

ԇԊ ◊ᵅιẔ ᴏ ᾣ Ӈῗι֢҆ ῶ Ѧẙιḅ‛Ḿᵃ Ѧ јӯ￼ ∂ ᵃℓ

ᵙ ᾣιԎ  ѼҺ╦ Ḫ ￼ ◊ιᴦ јַ҈ớ ￼Ҹק  

 

╦ ῗᶈ ᵸ ָ￼҆ừ ᶈᴏῊ ᵸῊιḅ‛ᴧאјᴵ Ԋҕ￼Ḿ ιֱᴵҨ╦

ҎḾ ￼ ᾛӐιᶺᾭῗᵼѭ ẑᵔ ј Ậ  

ᴠ χhttps://www.jianshu.com/p/39628e1180a9  

 

4.1.10.  

ԋ￼ᶢ Ά│ῶwait ιnotify ιnotifyAll ιsleepιjoinιyield  

https://www.jianshu.com/p/39628e1180a9
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4.1.10.1. ̂wait̃ 

זּ Ά│￼ ԄWAITING ꜛỗιᴱῶ ểᴰᶹ ￼ ἆ ѧᾸἑҺ ᵻι ├Ỵ￼

ῗ wait()Ά│ᵅιҺזּ ᾣḾ ￼ ᵼ℅ιwait Ά│ ᶈᵃℓΆ│ἆᵃℓҦזּ ᶒѧ  

4.1.10.2. ̂sleep̃ 

sleep Ṁ Ẹׁ Ҷ ιљ wait Ά│јᵃ￼ῗ sleep јҺ ᾣẸׁᴉῶ￼ ,sleep(long) ҺṀ

Ԅ TIMED-WATING ꜛỗι wait()Ά│ҺṀ Ẹׁ ԄWATING ꜛỗ 

4.1.10.3. ̂yield̃ 

yield ҺӔẸׁ ֧ CPUἚ Ὴ ⱭιљԎҤ Ὰ ҅ CPUῊ Ɑ ừ֙їι

ҸӾ ￼ ῶ῭ᶽ￼ᴵ ớἄו ҅ệֹ CPU Ὴ ⱭιӇ ᴡјῗ Ḿ￼ιῶ￼ᾛӐ Ḿ

ҸӾ Ẋјᾧỵ  

4.1.10.4. Ҭ ̂interrupt̃ 

ѧᾸ Ѧ ιԎ Ỵῗ Ѧ Ѧ ӡᴺιҺẽᵠ Ѧ ԓ ￼ ѦѧᾸ‰ ӈ

Ѧ   ẊјҺᵼ℅ ᾡᴪꜛỗ(ḅ ᶩι ₿ )  

זּ .1 interrupt() Ά│ẊјҺѧᾸ Ѧ⃰ᶈ ￼ Ѽṏῗ ᶴ҈ Running ꜛỗ￼

ẊјҺᵼѭ ѧᾸ ₿ιҝҝᾡᴪ҃ԓ ἴ￼ѧᾸ‰ ӈ Ṱ  

זּ .2 sleep() Ӕ ᶴ҈ TIMED-WATING ꜛỗι Ὴ זּ interrupt() Ά│ιҺἲ֧

InterruptedEx ception, ҡ Ӕ ώׁ ​ TIMED-WATING ꜛỗ  
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3. ᶺᶲ῎ἲ֧ InterruptedException ￼Ά│(ḅ Thread.sleep(long mills Ά│))ιἲ֧ầ

Ẃׁι Һ▐ ѧᾸ‰ ӈιἍҨἲ֧ầẂᵅι זּ isInterrupted() Ά│ṄҺ ᵻ false  

4. ѧᾸꜛỗῗ ᶁῶ￼ Ѧ‰ ӈιᴵҨ ℅‰ ӈḠԅ￼ ₿ ⅝ḅ,ӑỳ ₿

Ѧ thread ￼ῊӧιᴵҨ זּ thread.interrupt() Ά│ιᶈ ￼run Ά│ԓ ᴵҨ

⁞Ὧ thread.isInterrup ted()￼Ӫ‎Ҹ ￼ ₿  

4.1.10.5. Join ῒז  

join() Ά│ι ểԎҤ ₿ιᶈẸׁ ѧ זּ Ѧ ￼ join() Ά│ιֱẸׁ ѭ ᶩ

ꜛỗιᵻֹᴰ Ѧ ​ιẸׁ Ԝּי ᶩꜛỗᴪѭṏ ꜛỗι ể cpu ￼ ẋ  

4.1.10.6.  ҹָӇ join() ̙ 

Ễᶺừ֙їιѮ Ḓ҃טἄẊᵏוּ ι Ḓֹזּ ᵻ￼ ‛ιѼṏῗ Ѯ

ᶈḒ ​ᵅԜ ​ι Ὴӧṏ │join() Ά ֹזּ  

System.out.println(Thread.currentThread().ge tName() + " ẦḊ!"); 

        Thread6 thread1 = new Thread6();   

        thread1.setName(" B"); 

          thread1.join();  

System.out.println(" Ὴ thread1 Ἒ Ḣ⅞ѳᵅἑ Ἒ Ѯ "); 

4.1.10.7. ̂notifỹ 

Object ѧ￼ notify() Ά│ιᵨ ᶈ℅Ḿ ᵸі ể￼ᴅѦ ιḅ‛Ἅῶ ᶈ℅Ḿ

і ểιֱҺ Ὅᵨ Ԏѧ Ѧ ι ὍῗүỴ￼ιẊᶈḾḫאӮ֧֘ḧῊᴧּוι

Ԏѧזּ Ѧ wait() Ά│ιᶈḾ ￼ ᵸі ểι ֹẸׁ￼ ᾣẨ℅Ḿ і￼ ḧιἑ

Ἒ ᵨ ￼ ι ᵨ ￼ ṄҨẂ ΆẪљᶈ Ḿ іѮטᵃℓ￼ԎҤἍῶ

҅ ӆ￼Ά│ ῶ notifyAll() ιᵨ Ԝ₭ ᵸі ể￼Ἅῶ  

4.1.10.8. ῒז ̔ 

1. sleep()χẶ Ѧ Ϝ←   

2. isAlive()χ ֶᾸ Ѧ ῗᵋḕ╗   

3. join() χ ể ₿   

4. activeCount() χ ẑѧ╗ ￼ ᾭ   

5. enumerate() χ ‚ѯ ẑѧ￼   

6. currentThread() χ ệֹẸׁ   

7. isDaemon() χ Ѧ ῗᵋѭḟἴ   

8. setDaemon() χ Ѧ ѭḟἴ Ἃזּ) ᵙḟἴ ᶈ҈ιῗᵋָת￼ ểѮ

Ә ҈Ѯ ​ ​)  

9. setName() χ ѭ Ѧᵄ   

10. wait()χ Ặ Ѧ ể   
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11. notify() χ Ѧ   

12. setPriority() χ Ѧ ￼ҸӾ   

13. getPriority(): χ ệ Ѧ ￼ҸӾ  

4.1.11. ҉Ҋ ℗  

ṬḆᶊַּ҃זῊ Ɑ ￼ΆẪ, CPU ⅛Ѧүח Ὸח ḧ￼Ὴ ιⱡᵅἫẸׁүח￼ꜛỗӠḕ

ї‎ιᶈז ї үח￼ꜛỗᵅι Ὸחї үחιүח￼ꜛỗӠḕᴣԜז , ⅎ ṏᴲӮ

іїᾰ֬Ὥ Ὴ Ɑ ￼ΆẪӔᶺѦүחᶈᵃ CPUіἚ ᴪἄ҃ᴵ  

 

4.1.11.1.  

εῶῊӧѼ ӮүחζῗὝ Ѧ ẑ ￼ḫӕ ᶈLinux ѧι ṏῗ Ẋ Ẋћ

љҤҪ￼ⱬ εֳấҤҪ￼ ζԊҕᵃ ᶊᶍ ε ⅎԓḕתᶟζᵙԎҤ ◊￼

￼  

4.1.11.2. ҉Ҋ   

ῗὝ• Ὴ ♇ CPU ḷḕᵸᵙ ẑ ᾭᵸ￼ԓḳ  

4.1.11.3.   

ῗ CPU ԓ ￼ᾭ ṈӇῗ ẙỄồ￼ԓḕεљѳḾẔ￼ῗ CPU ʋ Ḿ ỹ￼ RAM Ѯԓ

ḕζ ḷḕᵸ ḾẂּזӪε Ẃῗ ￼ѧ Ӫζ￼ồ ‎ώ   ẑ ￼

ẙ  

4.1.11.4.  

ῗ Ѧњּז￼ḷḕᵸιּ҈ז ῎Ὕҧẑ֯ѧ CPU ⃰ᶈἚ ￼ӈ ιḕ￼Ӫѭ⃰ᶈἚ ￼Ὕҧ

￼ӈ ἆ ї ѦṄ Ἒ ￼Ὕҧ￼ӈ ιԏӌӘ ҈⸗ḧ￼  

4.1.11.5. PCB-ľ℗ Ŀ 

 іїᾰ֬ὭᴵҨ ѭῗԓ⁄εᾛӐ ￼⁄Ọζᶈ CPU іḾ҈ εץὐ ζ ֬Ὥιії

ᾰ֬Ὥ ѧ￼ӡỤῗӠḕᶈ ίֺᶒεPCB, process control block ζѧ￼ PCB Ẃ

Ӑɒ֬Ὥ ɓεswitchframe ζ ӡỤҺ ӠḕֹCPU￼ԓḕѧι ֹҤҪ Ԝ₭Ӕּז  
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4.1.11.6. ҉Ҋ ℗ ꜚ̔ 

1. Ὓ Ѧ ιṄ Ѧ ᶈ CPU ѧ￼ꜛỗεіїᾰζḕӴ҈ԓḕѧ￼•ᶴ  

2. ᶈԓḕѧ₅ ї Ѧ ￼іїᾰẊṄԎᶈ CPU ￼ḷḕᵸѧỠᶶ  

3. ֹ ẑ ᾭᵸἍὝᵇ￼ӈ εᴏ ֹ ѧᾸῊ￼Ҧ ζιҨỠᶶ ᶈ ẑ

ѧ  

4.1.11.7. ҉Ҋ ℗  

1. ẸׁἚ үח￼Ὴ ⱭּזḢѳᵅι CPU⃰Ẃ ẙї Ѧүחψ 

2. ẸׁἚ үח ֹ IO ᶩι ẙᵸṄ℅үחὛ ι ї үחψ 

3. ᶺѦүחἳᴉ ◊ιẸׁүח≡ῶἳֹ ◊ι ẙᵸὛ ι ї үחψ 

ἋҦזּ .4 Ὓ Ẹׁүחι ֧CPUῊ ψ 

5. ҭѧᾸψ 

4.1.12. ҍ  

4.1.12.1.  

ẸᶺѦ ᵃῊ ᵃ ѦᾭὯῊιỄḳ῏֧א ѭ҃ ԁ ừ֧֙אιἅҪ Ӡ

ᵃℓҊᾶιṏῗὝẊᴧἚ ￼ᶺѦ ιᶈᵃ Ὴ ԓᴱӹ Ѧ ԊҕᾭὯ  Java ѧᴵ

ҨӔּז synchronized ԋ Ḕ‎ᴨệ ѦḾ ￼ᵃℓ  

4.1.12.2.  

Ӎѭ™ ιṏῗᶺѦ ᵃῊ ᶩιḜҪѧ￼ Ѧἆ ԅ ᶈ ể•Ѧ ◊ ᾣ   

4.1.13.  

−Ӯ￼ṪӐѮ ῗίֺ ￼ ￼ᾭ ιᶴת ѧṄүחᾣԄ ֯ιⱡᵅᶈ ֳấᵅ

ᵏט Ҏүחιḅ‛ ᾭ ҃ῳᶽᾭ ֧ᾭ ￼ ὴ ӧι ԎḜ Ἒ Ḣ⅞ι

Ԝҡ ֯ѧᴨ֧үח‎Ἒ Ҥ￼Ѯ ⸗♇ѭχ ᶶּזψίֺῳᶽẊᴧᾭψ ת  

4.1.13.1.  ᶵⱴ 

⅛ Ѧ Thread ￼ ῶ Ѧ start Ά│  Ẹ זּ start ᵏט Ὴ Java Ὁ Һ זּ ￼ run 

Ά│  ѱ ￼ run() Ά│ѧṏῗ Runnable Ḿ ҃זּ ￼ run() Ά│  ἅҪᴵҨ Ἠ ֒ 

Thread ιᶈԎ start Ά│ѧ▌זјᾸỈע ҽזּ ‎￼ Runnable Ḿ  ṏῗ −￼ḫ

תᴝא ỈעΆ│ѧјᾸ ᴨ Runnable ῗּז Queue ḫא￼ιᶈ ᴨї Ѧ Runnable ѳׁᴵҨ

ῗ ᶩ￼   

4.1.13.2. ײַ₵  ở 

￼ −Ѯ ֫ѭҨї 4 Ѧ ἄ ֫χ 
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1. − ấẊֳ҈זᵸχּת ת − 

2. ṪӐ χ −ѧ￼  

3. үחὶᴭχ⅛Ѧүחọ ḫא￼ὶᴭιּ҈זṪӐ ẙԎ  

4. үח ֯χּ҈זḕᾣểᶴת￼үחιώӗ ֗ ֺ 

Java ѧ￼ −ῗ Executor ⁭‟ḫא￼ι ⁭‟ѧֹּ҃ז Executor ιExecutors ι

ExecutorService ιThreadPoolExecutor ιCallable ᵙ Future FutureTask ֡Ѧ  

 

ThreadPoolExecutor ￼‗ Ά│ḅїχ 

public ThreadPoolExecutor( int corePoolSize,int maximumPoolSize, long keepAliveTime,  

TimeUnit unit, BlockingQueue<Runnable> workQueue ) { 

 thi s(corePoolSize, maximumPoolSize, keepAliveTime, unit, workQueue,  

 Executors.defaultTh readFactory(), defaultHandler);  

} 

 

1. corePoolSize χὝḧ҃ −ѧ￼ ᾭ  

2. maximumPoolSize χὝḧ҃ −ѧ￼ῳᶽ ᾭ  

3. keepAliveTime χẸׁ −ᾭ corePoolSize Ὴιᶺӎ￼ ￼ḕ╗Ὴ ιᴏᶺ

₭Ὴ ԓҺ ⅓  

4. unit χkeepAlive Time ￼ᴅӈ  

5. workQueue χүח ֯ι ώҐӇṌ῾ Ἒ ￼үח  

6. threadFactory χ Ṫᴔιֳּ҈זấ ι זּ ￼ᴏᴵ  

7. handler χὁ ιḅӍὁתᶿᶺ‎јᴣᶴחιẸүצּ үח  
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4.1.13.3.  ἢ ꜝ 

−ѧ￼ Ṱ │Ḣ҃ιῂזּ ѭᾺүחῸחιᵃῊι ể ֯ѼṰ ὴ◑҃ιԜѼ

ᶩјїᾺү҃ח ῊӧἅҪṏ ὁ תᶴ￼תᵀֺ צּ Ѧ   

JDKԓ ￼ὁ   ḅїχצּ

1. AbortPolicy χ ὶἲ֧ầẂι ₿ ⃰Ẃ   

2. CallerRunsPolicy χ ᴱ −῾ԋ ι צּ ὶᶈ זּ ѧι Ẹׁ ѢẨ￼

үח Ῐⱡ ‾ӮјҺ ￼ѢẨүחιӇῗιүחώҐ ￼ớ ‖ῶᴵ ҺỚׅї   

3. DiscardOldestPolicy χ ѢẨῳ ￼ Ѧ ∂ιѼṏῗᴏṄ Ἒ ￼ ѦүחιẊṍ Ԝ

₭ώҐẸׁүח   

4. DiscardPolicy χ ּצ ᶊѢẨῂ│ᶴת￼үחιј҄үӍᶴת ḅ‛ӹ үחѢ

᷂ι ῗῳḄ￼ Ά⁮   

Ҩіԓ ὁ RejectedExecutionHandler҃אᶎḫצּ ὶᴭι Ҩі ◑│Ҡῂצּ ḫ

ιḢԅᴵҨ ṯἛṝRejectedExecutionHandler ὶᴭ  

4.1.13.4.  Java ₵ṩӏ  

 

1. −ֲֳấῊι ≡ῶ Ѧ үח ֯ῗӐѭᴠᾭҽ ‎￼ ј ιṏ ֯

ῶүחι −ѼјҺ іἚ ḜҪ  

2. Ẹ ז▌│execute() Ά זּ ѦүחῊι −ҺӮḅїֶᾸχ 

a) ḅ‛⃰ᶈ ￼ ᾭ ṇ҈ corePoolSize ι ѱ іֳấ Ѧүחψ 

b) ḅ‛⃰ᶈ ￼ ᾭ ᶽ҈ἆ ҈ corePoolSize ι ѱṄ ѦүחᾣԄ ֯ψ 

c) ḅ‛ Ὴӧ ֯◑҃ι ћ⃰ᶈ ￼ ᾭ ṇ҈ maximumP oolSizeι ѱ ῗ

ֳấ ⁄Ọ ־ Ѧүחψ 

d) ḅ‛ ֯◑҃ι ћ⃰ᶈ ￼ ᾭ ᶽ҈ἆ ҈ maximumPoolSize ι ѱ −

Һἲ֧ầẂRejectExecutionException  

3. Ẹ Ѧ ḢἄүחῊιḜҺҡ ֯ѧᴨї Ѧүח‎Ἒ  

4. Ẹ Ѧ ῂ҆ᴵӮι ḧ￼Ὴ εkeepAliveTime ζῊι −ҺֶᾸιḅ‛Ẹׁ

￼ ᾭᶽ҈ corePoolSize ι ѱ Ѧ ṏ ӯὲ ἍҨ −￼ἍῶүחḢἄᵅιḜ

ῳ Һᾠ ֹ corePoolSize ￼ᶽṇ  
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4.1.14. JAVA ↓  

ᶩ ֯ιԋ Ḕῗ ᶩιӾת ᶩ￼ᵍѲιᶈ ᶩ ֯ѧι ᶩῶ ‾￼ѣ ừ֙χ 

1. Ẹ ֯ѧ≡ῶᾭὯ￼ừ֙їι╦ ￼Ἅῶ Һ ט ᶩεὛ ζι ֹῶᾭὯᾣ

Ԅ ֯  

 

2. Ẹ ֯ѧᶪ◑ᾭὯ￼ừ֙їιּוғ ￼Ἅῶ Һ ט ᶩεὛ ζι ֹ ֯ѧῶ

￼ӈ ι ᵨט  
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4.1.14.1.  ᶨ ѭײַ֮ ᾛ← 

 

Â ἲ֧ầẂχἲ֧ ѦầẂψ 

Â ⸗℮Ӫχ ᵻ Ѧ⸗℮Ӫεnull ἆ false, ừ֙ ḧζ 

Â ֱᶩχᶈἄוᾛӐѳׁι ᶩ  

Â ῊχᾣẨׁᴱᶈῳᶽ￼Ὴ ԓ ᶩ 

 

῀ ᵬ̔ 

1χpublic  abstract boolean add(E paramE) χṄὝḧӺ ᾀԄ℅ ֯ѧεḅ‛ ᴏᴵ

ћјҺ ᴦḳ ֺζιἄוῊ ᵻ trueιḅ‛Ẹׁ≡ῶᴵּז￼ ιֱἲ

֧ IllegalStateException ḅ‛ Ӻ ῗNULLιֱҺἲ֧NullPointerException ầẂ  

2χpublic a bstract boolean offer(E paramE) χṄὝḧӺ ᾀԄ℅ ֯ѧεḅ‛ ᴏᴵ

ћјҺ ᴦḳ ֺζιἄוῊ ᵻ trueιḅ‛Ẹׁ≡ῶᴵּז￼ ιֱ ᵻ false   

3χpublic abstract void put(E para mE) throws InterruptedException χ ṄὝḧӺ ᾀ

Ԅ℅ ֯ѧιṄ ểᴵּז￼ εḅ‛ῶọ ζ 

public void put(E paramE) throws InterruptedException {  

        checkNotNull(paramE);  

        ReentrantLock localReentrantLock = this.lock;  

        localReent rantLock.lockInterruptibly();  

        try {  

            while (this.count == this.items.length)  

                this.notFull.await(); // ḅ‛ ֯◑҃ιֱ ᶩ ể 

            enqueue(paramE);  
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            localReentrantLock.unlock();  

        } finally {  

            loca lReentrantLock.unlock();  

        } 

    } 

4χoffer(E o, long timeout, TimeUnit unit) χᴵҨ ḧ ể￼Ὴ ιḅ‛ᶈὝḧ￼Ὴ

ԓι ј Ề ֯ѧזԄBlockingQueue ιֱ ᵻ᷂   

ᵬ̔ 

1χpoll(time): ᴨ BlockingQueue ὴᶈ ӈ￼Ḿ , ј ᴏᴨ֧,ֱᴵҨ time ᴠᾭ

ḧ￼Ὴ ,ᴨјֹῊ ᵻ null;  

2χpoll(long timeout, TimeUnit unit) χҡ BlockingQueue ᴨ֧ Ѧ ￼Ḿ ιḅ‛ᶈ

ὝḧῊ ԓι ֯ ῆῶᾭὯᴵᴨιֱ ᴏ ᵻ ֯ѧ￼ᾭὯ ᵋֱ ֹῊ Ὴ ≡ῶᾭ

Ὧᴵᴨι ᵻ᷂  

3χtake():ᴨ BlockingQueue ὴᶈ ӈ￼Ḿ , BlockingQueue ѭ , Ᾰ Ԅ ểꜛ

ỗ ֹ BlockingQueue ῶᾺ￼ᾭὯ Ԅז  

4.drainTo(): ₭ớҡ BlockingQueue ᴨἍῶᴵּז￼ᾭὯḾ ε ᴵҨὝḧ ᴨᾭὯ￼Ѧ

ᾭζι Ά│ιᴵҨώ״ ᴨᾭὯᾦꞌψј ᶺ₭֫ἥז ἆ ᾣ   

4.1.14.2.  Java Ѧַײ ᶨ ֮ 

 

1. ArrayBlockingQueue χּיᾭ ‗ ἄ￼ῶּף ᶩ ֯  

2. LinkedBlockingQueue χּי ‗ ἄ￼ῶּף ᶩ ֯  

3. PriorityBlockingQueue χᾟὙҸӾ ὴẑ￼ῂּף ᶩ ֯  

4. DelayQueue χӔּזҸӾ ֯ḫא￼ῂּף ᶩ ֯  

5. SynchronousQueue χјḕӴӺ ￼ ᶩ ֯  

6. LinkedTransferQueue χּי ‗ ἄ￼ῂּף ᶩ ֯  

7. LinkedBlockingDeque χּי ‗ ἄ￼ᴥᵇ ᶩ ֯ 
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4.1.14.3.  ArrayBlockin gQueue αԆẇ Ԇẇβ 

ᾭזּ ḫא￼ῶּף ᶩ ֯ ℅ ֯ὟⱢӾ Ӿ֧εFIFOζ￼ᴝֱḾӺ ὴẑ ừ֙ї

јӠ ԇẈ￼ ֯ιἍ ԇẈ ֯ῗὝ ᶩ￼Ἅῶּוғ ἆ╦ ιẸ

֯ᴵּזῊιᴵҨὟⱢ ᶩ￼Ӿᵅ ẑ ֯ιᴏӾ ᶩ￼ּוғ ιᴵҨӾỀ ֯ ᾀԄ

Ӻ ιӾ ᶩ￼╦ ιᴵҨӾҡ ֯ ᴨӺ Ẃừ֙їѭ҃Ӡ ԇẈớҺ Ӊᵉᵆ

ἅҪᴵҨӔּזҨїҦ ֳấ ѦԇẈ￼ ᶩ ֯χ 

ArrayBlockingQueue fairQueue = new  ArrayBlock ingQueue(1000,true);  

4.1.14.4.  LinkedBlockingQueue αѢѥ♀ Ὕ ẉᴦβ 

ᶢ҈ ￼ ᶩ ֯ιᵃArrayListBlockingQueue ӆι℅ ֯ὟⱢӾ Ӿ֧εFIFOζ￼ᴝֱḾ

Ӻ ὴẑ LinkedBlockingQueue ѳἍҨ ᶼ ᾦ￼ᶴתẊᴧᾭὯι ᵼѭԎḾ҈ּוғ

ᵙ╦ ָ֫ ꜠҃זּ ￼ ‎ίֺᾭὯᵃℓι ѼỴᵖ ᶈ Ẋᴧ￼ừ֙їּוғ ᵙ╦

ᴵҨẊ ᶊᾛӐ ֯ѧ￼ᾭὯιҨ℅‎ώ ᾯѦ ֯￼Ẋᴧớ  

LinkedBlockingQueue Һ Ѧ ӆῂ ᶽṇ￼ḳ εInteger.MAX_VALUEζ  

4.1.14.5.  PriorityBlockingQueue αcompareTo ὑẐḪ♪ҷӽβ 

ῗ ѦᾟὙҸӾ ￼ῂּף ֯ ừ֙їӺ ᴨ ⱡ ẑ״ẑὴ֯ ᴵҨ ḧѲḫא

compareTo() Ά│‎ὝḧӺ ὴẑ ֱιἆ ִḊק PriorityBlockingQueue ῊιὝḧ‗

ᴠᾭComparator ‎ḾӺ ὴẑ ├Ỵ￼ῗј Ӡ ᵃҸӾ Ӻ ￼ ẑ  

4.1.14.6.  DelayQueue α Ḕ᷁ᾇ ḦᾩҮז β 

ῗ ѦᾟὙảῊ ᴨӺ ￼ῂּף ᶩ ֯ ֯ӔּזPriorityQueue ‎ḫא ֯ѧ￼Ӻ ọ ḫ

א Delayed ὶᴭιᶈֳấӺ ῊᴵҨὝḧᶺѰἑ ҡ ֯ѧ ᴨẸׁӺ ᴱῶᶈả ῼ◑Ὴἑ

ҡ ֯ѧώᴨӺ ἅҪᴵҨṄDelayQueue  ᶋ῟χזᶈҨїẔּזּ

1. ḕ ￼ χᴵҨּז DelayQueue Ӡḕ ḕӺ ￼ῶᾦῼιӔּז Ѧ Ỉע‬

DelayQueue ι ῆ ҡDelayQueue ѧ ᴨӺ Ὴι ḕῶᾦῼֹ҃  
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2. ḧῊүח ẙχӔּז DelayQueue ӠḕẸᶾṄҺἚ ￼үחᵙἚ Ὴ ι ῆҡ

DelayQueue ѧ ᴨֹүחṏẦḊἚ ιҡ⅝ḅ TimerQueue ṏῗӔּז DelayQueue ḫא￼  

4.1.14.7.  SynchronousQueue αїḔӳᾎὊ ᴴⱴ҇Ҽ ᾎὊβ 

ῗ ѦјḕӴӺ ￼ ᶩ ֯ ⅛ Ѧ put ᾛӐọ ể Ѧ take ᾛӐιᵋֱј Ӻז▌

SynchronousQueue ᴵҨ ἄῗ Ѧҽרἐι Ἣּוғ ᶴת￼ᾭὯ ὶҽ ╦

֯  ẊјḕӴүӍӺ ι Ẃ ᵀ҈ҽ ớᶋ῟,⅝ḅᶈ Ѧ ѧӔּז￼ᾭὯιҽ

ᴰ ᶹ Ѧ Ӕ זּ ι SynchronousQueue ￼ ᵉ ᵆ ҈ LinkedBlockingQueue ᵙ 

ArrayBlo ckingQueue  

4.1.14.8.  LinkedTransferQueue  

ῗ Ѧּי ‗ ἄ￼ῂּף ᶩ TransferQueue ֯ Ḿ҈ԎҤ ᶩ ֯ι

LinkedTransferQueue ᶺ҃ tryTransfer ᵙ transfer Ά│  

1. transfer Ά│χḅ‛Ẹׁῶ╦ ⃰ᶈ ểὶᾠӺ ε╦ Ӕּז take()Ά│ἆṾῊ ֺ￼

poll() Ά│Ὴζιtransfer Ά│ᴵҨἫּוғ ҽԄ￼Ӻ ־ transfer εҽ ζ ╦ ḅ

‛≡ῶ╦ ᶈ ểὶᾠӺ ιtransfer Ά│ҺṄӺ ḕᾣᶈ ֯￼ tail ♇ιẊ ֹ Ӻ

╦ ╦ ҃ἑ ᵻ  

2. tryTransfer Ά│ ֱῗּז‎ ήїּוғ ҽԄ￼Ӻ ῗᵋ ὶҽ ╦ ḅ‛≡ῶ╦

ểὶᾠӺ ιֱ ᵻ false ᵙ transfer Ά│￼ָתῗ tryTransfer Ά│ῂ ╦ ῗᵋ

ὶᾠιΆ│ ᴏ ᵻ transfer Ά│ῗọ ֹ╦ ╦ ҃ἑ ᵻ  

Ḿ҈ṾῶῊ ֺ￼ tryTransfer(E e, long timeout, TimeUnit unit) Ά│ιֱῗ ᶃἫּוғ ҽ

Ԅ￼Ӻ ὶҽ ╦ ιӇῗḅ‛≡ῶ╦ ╦ Ӻ ֱ ểὝḧ￼Ὴ Ԝ ᵻιḅ‛ Ὴ

≡╦ Ӻ ιֱ ᵻ falseιḅ‛ᶈ ῊῊ ԓ╦ ҃Ӻ ιֱ ᵻ true  

4.1.14.9.  LinkedBlockingDeque  

ῗ Ѧּי ‗ ἄ￼ᴥᵇ ᶩ ֯ Ἅ ᴥᵇ ֯Ὕ￼ӑᴵҨҡ ֯￼ѣ ᾀԄᵙ ֧Ӻ

ᴥ ֯ᵼѭᶺ҃ ѦᾛӐ ֯￼Ԅᴭιᶈᶺ ᵃῊԄ ῊιѼṏ֟Ṉ҃ ᴁ￼ ҅ ⅝Ԏ

Ҥ￼ ᶩ ֯ιLinkedBlockingDeque ᶺ҃ addFirst ιaddLast ιofferFirst ιofferLast ι

peekFirst ιpeekLast Ά│ιҨ First ᴅ Ṕ￼Ά│ι ᾀԄι ᴨεpeekζἆ ᴥ

֯￼ ѦӺ Ҩ Last ᴅ Ṕ￼Ά│ι ᾀԄι ᴨἆ ᴥ ֯￼ῳᵅ ѦӺ ᴰ

ᶹᾀԄΆ│ add ᵃ҈ addLastι Ά│ remove ᾦ҈ removeFirst Ӈῗ take Ά│ᴐ ᵃ

҈ takeFirst ιј ῗјῗ Jdk ￼ bugιӔּזῊ ῗּזṾῶFirst ᵙ Last ᵅ ￼Ά│῭▐₣  

ᶈִḊק LinkedBlockingDeque ῊᴵҨ ḳ ₿Ԏ ■ ᴰᶹᴥᵇ ᶩ ֯ᴵҨ ᶈזּ

ɒṪӐ ᴨɓ₩Ẫѧ  
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4.1.15. CyclicBarrierȁCountDownLatchȁSemaphore  

4.1.15.1.  CountDownLatch α ᾎᵷ β 

CountDownLatch ӈ҈ java.util.concurrent אḜᴵҨḫזїιַּץ ӆ ᾭᵸ￼ו ⅝ḅῶ

Ѧүח AιḜ ểԎҤ 4 ѦүחἚ Ḣ⅞ѳᵅἑ Ἒ ι℅ῊṏᴵҨַּז CountDownLatch

‎ḫא ו ҃  

      final CountDownLatch latch = new CountDownLatch(2);  

          new Thread(){public void run() { 

System.out.println(" Ḓ "+Thread.currentThread().getName()+" ⃰ᶈἚ "); 

                     Thread.sleep(3000);  

                     System.out.println(" Ḓ "+Thread.currentThread().getName()+" Ἒ Ḣ⅞"); 

                     latch.countDown();  

};}.start();  

          new Thread(){  public void run() {  

System.out.println(" Ḓ "+Thread.currentThread().getName()+" ⃰ᶈἚ "); 

                     Thread.sleep(3000);  

                     System.out.println(" Ḓ "+Thread.currentThread().getName()+" Ἒ Ḣ⅞"); 

                     latch.countDown();  

 };}.start();    

            System.out.println(" ể 2 ѦḒ Ἒ Ḣ⅞..."); 

            latch.await();  

            System.out.println(" 2 ѦḒ Ṱ Ἒ Ḣ⅞"); 

            System.out.println(" Ἒ Ѯ "); 

           } 

4.1.15.2.  CyclicBarrier αᵺ♩ ‌- Ể barrier ◦ ԛԄ ᵂᾩỳ β 

Ḕ Ỵộᵻע ″ι ḜᴵҨḫא ể •ѦꜛỗѳᵅԜԅ ᵃῊἚ ᴲӮᵻע

ῗᵼѭẸἍῶ ể ᾣҨᵅιCyclicBarrier ᴵҨ זּ ἅҪῥћἫ ѦꜛỗṏᴲӮ

barrier ιẸ זּ await()Ά│ѳᵅι ṏᶴ҈ barrier ҃  

CyclicBarrier ѧῳ ￼Ά│ṏῗ await Ά│ιḜῶ 2 Ѧ ⱱ χ 

1. public int await() χּז‎Ὓ Ẹׁ ι Ἅῶ ֹ barrier ꜛỗԜᵃῊἚ ᵅ ү

 ψח

2. public int await(long timeout, TimeUnit unit) χ Ҏ ể ḧ￼Ὴ ιḅ‛ ῶ

≡ῶֹ barrier ꜛỗṏ ὶ ֹ barrier ￼ Ἒ ᵅ үח  
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ԏӌӔּזḅїιᴰᶹCyclicBarrier ῗᴵҨ ￼זּ  

        public static void main(String[] args) {  

        int N = 4;  

        CyclicBarrier barrier  = new CyclicBarrier(N);  

        for(int i=0;i<N;i++)  

            new Writer(barrier). start();  

    } 

    static class Writer extends Thread{  

        private CyclicBarrier cyclicBarrier;  

        public Writer(CyclicBarrier cyclicBarrier) {  

            this.cyclicBarrier = cyclicBarrier;  

        } 

        @Overri de 

        public void run() {  

            try {  

                Thread.sleep(5000);      // Ҩ ‎₩Ὁ ḧ֒ԄᾭὯᾛӐ 

System.out.println(" "+Thread.currentThread().getName()+" ֒ԄᾭὯḢ

⅞ι ểԎҤ ֒ԄḢ⅞"); 

                cyclicBarrier.await();  

            } catch (InterruptedException e) {  

                e.printStackT race(); 

            }catch(BrokenBarrierException e){  

                e.printStackTrace();  

            } 

     System.out.println(" Ἅῶ ֒ԄḢ⅞ι ᶴתԎҤүחι⅝ḅᾭὯᾛӐ"); 

        } 

    } 

4.1.15.3.  Semaphore αӠᴹ -ὔֹᵂᾩ ײַ ѥᾎβ 

Semaphore ἄḔ Ỵộѭ ӡᴺ ιSemaphore ᴵҨίֺᵃῊ ￼ Ѧᾭι  

acquir e() ᴨ Ѧ ᴵιḅ‛≡ῶṏ ểι  release() ᾣ Ѧ ᴵ  

Semaphore ѧ⅝ ￼֡ѦΆ│χ 

1. public void acquire(): ּז‎ ᴨ Ѧ ᴵι ῂ ᴵ ᶼ ệιֱҺ ểι ֹ ệ

ᴵ  

2. public void acquire(int permits): ᴨ permits Ѧ ᴵ 

3. public void release() { } : ᾣ ᴵ ├Ỵιᶈ ᾣ ᴵѳׁιọ Ӿ ệ ᴵ  

4. public void release(int permits) { }: ᾣ permits Ѧ ᴵ 

і 4 ѦΆ│ Һ ᶩιḅ‛ỳ ᴏệֹἚ ‛ιᴵҨӔּזї ֡ѦΆ│ 
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1. public boolean tryAcquire(): ṍ ᴨ Ѧ ᴵι ᴨἄוιֱ ᴏ ᵻ trueι ᴨ᷂

ιֱ ᴏ ᵻ false 

2. public boolean tryAcquire(long timeout, TimeUnit unit): ṍ ᴨ Ѧ ᴵι ᶈὝḧ￼

Ὴ ԓ ᴨἄוιֱ ᴏ ᵻ trueιᵋֱֱ ᴏ ᵻ false 

3. public boolean tryAcquire(int permits): ṍ ᴨ permits Ѧ ᴵι ᴨἄוιֱ ᴏ

ᵻ trueι ᴨ᷂ ιֱ ᴏ ᵻ false 

4. public boolean tryAcquire(int permits, long timeout, TimeUnit unit): ṍ ᴨ permits

Ѧ ᴵι ᶈὝḧ￼Ὴ ԓ ᴨἄוιֱ ᴏ ᵻ trueιᵋֱֱ ᴏ ᵻ false 

5. ᴵҨ availablePermits() Ά│ệֹᴵּז￼ ᴵᾭ  

ӕḒχ ѦṪᴔῶ5ᴶ ᵸιӇῗῶ8ѦṪҚι ᴶ ᵸᵃῊᴱ ѦṪҚӔּזιᴱῶӔּזḢ

҃ιԎҤṪҚἑ Ӕּז ѱἅҪṏᴵҨ Semaphore ‎ḫאχ 

      int N = 8;             // ṪҚᾭ 

        Semaphore semaphore = new Semaphore(5); //  ᵸᾭ  

        for(int i=0; i<N ;i++)  

            new Worker(i,semaphore).start();  

    } 

    static class Worker extends Thread{  

        private int nu m; 

        private Semaphore semaphore;  

        public Worker(int num,Semaphore semaphore){  

            this.num = num;  

            this.semaphore = semaphore;  

        } 

  

        @Override  

        public void run() {  

            try {  

                semaphore.acquire();  

                System.out.println(" ṪҚ"+this.num+" ᴉּז Ѧ ᵸᶈּוғ..."); 

                Thread.sleep(2000);  

                System.out.println(" ṪҚ"+this.num+" ᾣ֧ ᵸ"); 

                semaphore.release();             

            } catch (InterruptedException e) {  

                e.printStackTrace();  

            } 

        } 

Â CountDownLatch ᵙ CyclicBarrier ᶼḫא ѳ ￼ ểιᴱј ḜҪӚ ♇ј

ᵃψCountDownLatch Ѧ•҈זּ A ể ẇѦԎҤ Ἒ ḢүחѳᵅιḜἑ



13/04/2018  Page 87 of 283 
 

Ἒ ψ CyclicBarrier ҈זּ Ҋ ể •Ѧꜛỗιⱡᵅ ԜᵃῊ

Ἒ ψᴰᶹιCountDownLatch ῗј ᶼ ι￼זּ CyclicBarrier ῗᴵҨ ￼זּ  

Â Semaphore Ԏḫᵙ ῶ♇ ӆιḜ •ίֺḾ҈זּ ◊￼    

4.1.16. volatile῏ ᵬ ̂ ȁ ̃ 

Java ώӗ҃ Ẵ￼ᵃℓ ֺιᴏ volatile ᴪ ιּז‎ ӠṄᴪ ￼῭ᾺᾛӐ ֹԎҤ

volatile ᴪ ԏᶵѣ ⸗ớιvolatile ᴪ јҺ ḕᶈḷḕᵸἆ ḾԎҤᶴתᵸјᴵ ￼

ᶊΆιᵼ℅ᶈ ᴨ volatile ᶚ￼ᴪ ῊỞҺ ᵻῳᾺ֒Ԅ￼Ӫ  

 

Ԏ ῗӠ ᴪ ḾἍῶ ᴵ ι ￼ᴵ ớὝ￼ῗẸ Ѧ Ӣᾡ҃ᴪ ￼Ӫι ѱᾺ￼

ӪḾ҈ԎҤ ῗᴵҨ ᴏ ᴨ￼  

 

 volatile ₿҃Ὕҧ ὴ  

sychronized  

ᶈ volatile ᴪ ῊјҺἚ ז ᾛӐιᵼ℅ѼṏјҺӔἚ ᶩιᵼ℅ volatile ᴪ ῗ

⅝ sychronized ԋ Ḕ῭ ￼ᵃℓ ֺ volatile ᵀ ᶋ῟χ Ѧᴪ ᶺѦ Ԋ

ҕι ὶ Ѧᴪ Ӫ  

 
ẸḾ  volatile ᴪ ֒￼Ὴӧι⅛Ѧ Ӿҡԓḕὓ ᴪ ֹCPU ḕѧ ḅ‛  ῶ

ᶺѦCPUι⅛Ѧ ᴵ ᶈјᵃ￼CPUі ᶴתι Ỵᵖ ⅛Ѧ ᴵҨὓ ֹјᵃ￼ CPU 

cache ѧ ᶲ῎ᴪ ῗ volatile ￼ιJVM Ӡ ҃⅛₭ ᴪ ҡԓḕѧ ι  CPU cache 

ℓ  

 

Ӫệ ῎￼ῗḾ volatile ᴪ ￼ᴅ₭ /֒ᾛӐᴵҨӠ ᴝḒớ￼ιḅ long ᵙ double ᶚᴪ ι

ӇῗẊј Ӡ i++ ᾛӐ￼ᴝḒớιᵼѭ  і i++ ῗ ֒ѣ₭ᾛӐ ᶈ•Ҏᶋ῟їᴵҨ

ҦῲSynchronized Ӈῗ,volatile ￼ј ḢԅᴨҦSynchronized ￼ӈ ιᴱῶᶈ Ҏ⸗℮￼ᶋ
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῟їιἑ זּ volatile Ở￼‎ ιọ ᵃῊ◑ ї ѣѦ‍ҭἑ Ӡ ᶈẊᴧעᶫ￼ Ḡ

ԅχ 

  ε1ζḾᴪ ￼֒ᾛӐјӘ ҈ẸׁӪε⅝ḅ i++ ζιἆ ῗᴅ ￼ᴪ Ӫεboolean 

flag = true ζ  

ε2ζ ᴪ ≡ῶץᵍᶈԏῶԎҤᴪ ￼јᴪẪѧιѼṏῗ ιјᵃ￼ volatile ᴪ ѳ ιј

Ҋ Ә ᴱῶᶈꜛỗ ⃰꜠ ҈ ẑԓԎҤԓḳῊἑ Ӕּז volatile  

 

 

 

4.1.17. ᵥ ңҩ ӊ ῍֣  

Java ᶺ ӡ￼Ѯ ΆẪṏῗԊҕԓḕ￼ΆẪιԊҕԓḕѮ ￼ԋ├♇ῶѣѦχᴵ

ớᵙῶẑớᴝḒớ Java ԓḕ₩ᶚεJMMζ ֘҃ᴵ ớᵙῶẑớ￼ ι ֘҃ᴝḒớ￼

ιתỳừ֙їἅҪṸῺӮֹɒᵃℓɓᵙɒҊᾶɓ ῶҨїẂ ḫאΆ│χ 

ѿҩ ̆ ᵬᵬҹ ҩ  

1. ṄᾭὯἺ ἄ Ѧ ιẊṄḾ ѦᾭὯ￼ᾛӐӐѭ Ѧ ￼Ά│ι ѱ ᴵҨᵙḳ῏Ӯֹ

ᵃℓιᴱ ᶈΆ│іזɓsynchronized ɒ 

public class MyData {  

     private int j=0;  

public  synchronized void add(){  

         j++;  

System.out.println(" "+Thread.currentThread().getName()+"j ѭχ"+j);  

} 

public  synchronized void dec() { 

         j-- ; 

      System.out.println(" "+Thread.currentThread().getName()+"j ѭχ"+j);  

     } 

     public int getData(){  

         return j;  

     } 

} 

public class AddRunnable imp lements Runnable{  

    MyData data;  

    public AddRunnable(MyData data){  

        this.data= data;  

    }  
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    public void run() {  

            data.add();  

     } 

 } 

public class DecRunnable implements Runnable {  

    MyData data;  

    public DecRunnable(MyData data){  

        this.data = data;  

    } 

    public void run() {  

            data.dec();  

    } 

} 

 public static void main(String[] args) {  

        MyData data = new MyData();  

        Runnable add = new AddRunnable(data);  

        Runnable dec = new DecRunnabl e(data);  

        for(int i=0;i<2;i++){  

            new Thread(add).start();  

            new Thread(dec).start();  

        } 

Runnable ᵬҹѿҩ ῤ  

2. ṄRunnable Ḿ Ӑѭ Ѧ ￼ԓ ιԊҕᾭὯӐѭ Ѧ ￼ἄᵔᴪ ι⅛Ѧ ḾԊҕᾭ

Ὧ￼ᾛӐΆ│ѼṂ ᶈᶹ ιҨӝḫאḾᾭὯ￼ᴿѦᾛӐ￼ᵃℓᵙҊᾶιӐѭԓ ￼ᴿ

ѦRunnable Ḿ ᶹזּ ￼ ҎΆ│  

publi c class MyData {  

     private int j=0;  

     public  synchronized void add(){  

         j++;  

     System.out.println(" "+Thread.currentThread().getName()+"j ѭχ"+j);  

     } 

     public  synchronized void dec(){  

         j-- ; 

      System.out.println(" "+Thre ad.currentThread().getName()+"j ѭχ"+j);  

     } 

     public int getData(){  

         return j;  
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     } 

} 

public class TestThread {  

    public static void main(String[] args) {  

        final MyData data = new MyData();  

        for(int i=0;i<2;i++){  

            new Thread(new Runnable(){  

               public void run() {  

                    data.add();  

                 } 

             }).start();  

            new Thread(new Runnable(){  

                 public void run() {  

                    data.dec();  

                 } 

             }).start();  

        } 

    } 

} 

 

4.1.18. ThreadLocalᵬ ̂ ῞ᶉḔӳ̃ 

ThreadLocal ιỄᶺᶊΆᴲӮ  ᶊᴪ ιѼῶҎᶊΆᴲӮ  ᶊḕӴιThreadLocal ￼Ӑּז

ῗώӗ ԓ￼ṕ ᴪ ι ᴪ ᶈ ᵘᵕῼԓוּ￼ Ӑּזι֟Ṉᵃ Ѧ ԓᶺѦ֩ᾭἆ

ҭѳ ҎԇԊᴪ ￼ҽ ￼ᶶ ẙ  

ThreadLocalMap̂ ѿҩ ̃ 

1. ⅛Ѧ ѧ ῶ Ѧ ṯ￼ ThreadLocalMap Ḿ ιᴵҨṄ ṯ￼Ḿ ӠὙֹԎѧι

ᴿ ᴿ￼ι ᴵҨ⃰ ￼ ֹ ṯ￼Ḿ   

2. Ṅ ѦԊּז￼ ThreadLocal ỗḫӕӐѭ keyιṄјᵃḾ ￼ẬּזӠḕֹјᵃ ￼

ThreadLocalMap ѧιⱡᵅᶈ Ἒ ￼ᴿᶴ Ѧ ỗThreadLocal ḫӕ￼ get()Ά│ᴨ

ệ ṯ Ӡḕ￼ ѦḾ ι ԁ҃Ṅ ѦḾ Ӑѭᴠᾭҽ ￼ ♩   

3. ThreadLocalMap Ԏḫṏῗ ￼ ѦṞớιḜᶈ Thread ѧḧѲ 

ThreadLocal.ThreadLocalMap threadLocals = null;  
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ᶏ  

ῳẂ ￼ ThreadLocal Ӕּזᶋ῟ѭ ּז‎ ֘ ᾭὯẓ ὶ Session ת  

private static final Th readLocal threadSession = new ThreadLocal();   

public static Session getSession() throws InfrastructureException {   

    Session s = (Session) threadSession.get();   

    try {   

        if (s == null) {   

            s = getSessionFactory().openSession();   

            threadSession.set(s);   

        }   

    } catch (HibernateException ex) {   

        throw new InfrastructureException(ex);   

    }   

    return s;   

} 

 

4.1.19. synchronized ReentrantLock ≢ 

4.1.19.1.  Ѣ ԉᵂײַ σ 

1. ῗּז‎ᴃ ᶺ ḾԊҕḾ ᴪ ￼  

2. ῗᴵ Ԅ ιᵃ ᴵҨᶺ₭ ệᵃ Ѧ  

3. Ӡ ҃ᴵ ớᵙҊᾶớ 
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4.1.19.2.  Ѣ їᵂײַ σ 

1. ReentrantLock Ῐ ￼ ệ ᾣ ιsynchronized Ẫ ệ ᾣ  

2. ReentrantLock ᴵᵠẔѧᾸ ᴵ ᵻιsynchronized ῗјᴵҨᵠẔѧᾸ￼ιѭᶴת ￼

јᴵּזớώӗ҃῭ ￼♄╗ớ 

3. ReentrantLock ῗ API ָ￼ιsynchronized ῗ JVM ָ￼ 

4. Reentra ntLock ᴵҨḫאԇẈ  

5. ReentrantLock Condition ᴵҨ ḧᶺѦ‍ҭ 

6. ẕṖḫאј ‾ι synchronized ῗᵃℓ ᶩιӔּז￼ῗ Ẋᴧ ιlockצּ ῗᵃℓ

ᶩι ῗѸ￼זּ Ẋᴧ  צּ

7. Lock ῗ Ѧὶᴭι synchronized ῗ Java ѧ￼ԋ Ḕιsynchronized ῗԓ ￼

ḫא  

8. synchronized ᶈᴧּוầẂῊιҺ ט ᾣ ᴉῶ￼ ιᵼ℅јҺṀ ™ א ᴧּוψ

Lock ᶈᴧּוầẂῊιḅ‛≡ῶѮט unLock()ᴞ ᾣ ιֱỄᴵ ἄ™ א ι

ᵼ℅Ӕּז Lock Ὴ ᶈ finally ᶒѧ ᾣ  

9. Lock ᴵҨ ể ￼ ᵠẔѧᾸι synchronized ᴐј ιӔּזsynchronized Ὴι

ể￼ Һ ểїᴞιј ᶼᵠẔѧᾸ  

10. Lock ᴵҨ ῶ≡ῶἄו ᴨ ι synchronized ᴐῂ│ֹה  

11. Lock ᴵҨώ ᶺѦ ᾛӐ￼ᾦꞌιῃṏῗḫא ֒  

 

4.1.20. ConcurrentHashMap  

4.1.20.1.  ֞Ṇ ẘ 

 

֟ṇ ẙῗὝ ṇ ḧḾ ￼ ᶀιҡ ֟ṇ ֗ ￼ᴵ ớιҡ ώ ￼Ẋᴧ ד ֟

ṇ ẙῗ Ẵᶺ׀ ҅￼ῶᾦἐⅎι Ἡ Ԑᶚ￼Ẕּזῗ ConcurrentHashMap(

ớ ￼HashMap) ￼ḫא Ḿ҈HashMap ιῳ ￼ѣѦΆ│ῗget љ set Ά│ιḅ‛ἅ

ҪḾᾯѦ HashMap ז ιᴵҨệֹ Ḡԅ￼Ḿ ιӇῗז ẙᶿᶽ Segment ￼ᶽṇѼ

ѭConcurrentHashMap ￼Ẋᴧẙ  

4.1.20.2.  ConcurrentHashMap ֪₡  

 

ConcurrentHashMap ιḜԓ ֫҃ ẇѦṇ￼ HashMap ι ѳѭⅎ(Segment) ừ֙ї

ѦConcurrentHashMap ℓ ֫ѭ 16 Ѧⅎιῃṏῗ ￼Ẋᴧẙ  

ḅ‛ ᶈ ConcurrentHashMap ѧ▌ז ѦᾺ￼ ιẊјῗṄᾯѦ HashMap ז ι ῗ

Ӿ⁞Ὧhashcode ệֹ Ẕ ḕᾣᶈᵤѦⅎѧιⱡᵅḾ ⅎז ιẊḢἄput ᾛӐ ᶈᶺ

ᶫѧιḅ‛ᶺѦע ᵃῊ put ᾛӐιᴱ ￼Ԅז јḕᾣᶈᵃ Ѧⅎѧιֱ ᴵҨ

Ӯֹ ⃰￼Ẋ  
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ConcurrentHashMap Segment HashEntry  

ConcurrentHashMap ῗּי Segment ᾭ ‗ᵙ HashEntry ᾭ ‗ ἄ Segment ῗ ᴵ

Ԅ ReentrantLock ιᶈ ConcurrentHashMap ἡ◗ ￼ ιHashEntry ḕӴ҈זֱּ Ӫ

ḾᾭὯ Ѧ ConcurrentHashMap ᵍץ Ѧ Segment ᾭ ιSegment ￼ ‗ᵙ HashMap

ӆιῗ ᾭ ᵙ ‗ι Ѧ Segment ᵍץ Ѧ HashEntry ᾭ ι⅛Ѧ HashEntry ῗ

Ѧ ‗￼Ӻ ι ⅛Ѧ Segment ḟἴ Ѧ HashEntry ᾭ ￼Ӻ ,ẸḾ HashEntry ᾭ ￼

ᾭὯ ӢᾡῊιọ Ӿ ệḜḾẔ￼Segment  

 

4.1.21. JavaҬ ⌠  

4.1.21.1.  ἐᴈẩ ẘσ 

ἳᴉẪ ẙὝ￼ῗ⅛‍ Ἒ ￼Ὴ ￼֬Ὥ יּ ίֺι ίֺὝ￼ῗᶈ •

 ֺїιᴵ ⅛‍ ֫ᵃ‾￼Ἒ Ὴ ⱭιѼᴵ ῗ•Ҏ Ἒ ￼Ὴ Ɑ ιּה

•Ҏ ệјֹἚ ￼Ὴ Ɑ ᶈ  ֺїι Ѧ ￼ᶧᶩјҺṀ ᾯѦ ᶧᶩ  

4.1.21.2.  ᴂᵂẩ ẘσ 

ᴃᵃẪ ẙὝ• Ἒ ḢᵅѮט ֬Ὥֹᴰ іἚ ι ₩Ẫṏӵὶד ‾ι

ѦҚ Ḣ ṯ￼ ṏἫὶ₈דҐὶ ї ѦҚιїѦҚ Ềї ￼Ἒ Ὴ יּ

  ίֺι ֬ὭᴵҨ ιјḕᶈᶺ ᵃℓ ιӇḜῶ Ѧ ᵘẴ♇χḅ‛ Ѧ

֒ῶ ι ֹ ᴁṏ ᶧᶩι ѱᴵ Ṁ ᾯѦ Ṧ▼  
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4.1.21.3.  JVM ײַ ẘḪ♪αἐᴈẩ ẘβ 

 

java Ӕּז￼ ӔּזἳᴉẪ ẙιJavaѧ ҺὟҸӾ ֫ CPUῊ Ɑ ιћҸӾ

ҸӾἚ ιӇҸӾ ẊјҦ ꜠ ᴉּזἚ Ὴ Ɑιᴵ ῗҸӾ ệֹ ᶺ￼Ἒ Ὴ

ⱭιᴦѳιҸӾ Ӊ￼ֹ֫￼Ἒ Ὴ ṈӇјҺ֫ јֹἚ Ὴ  

4.1.21.4.  ֦ cpu ײַ ֘σ 

1. Ẹׁ ѮטᾣẨ CPUιJVM ῥῊᾣẨ CPUᾛӐεᶢ҈Ὴ Ɑ ẙ￼ JVM ᾛӐ

јҺ ⇔ѰᾣẨCPUιἆ ᾣẨ ₭Ὴ Ɑ￼Ἒ  ζιӕḅ זּ yield() Ά│  

2. Ẹׁ ᵼѭ•Ҏᴝᵼ Ԅ ᶩꜛỗιӕḅ ᶩᶈ I/O і  

3. Ẹׁ ​ιᴏ Ḣ run()Ά│ ￼үח  

4.1.22.  

4.1.22.1.  ҷӽ ẘ ← 

  

1. Ӿ‎ӾῸח ẙ │εFCFSζ 

      ẸᶈӐў ẙѧ זּ │Ὴι⅛₭ ẙ ῗҡᵅᶵӐў ֯ѧ Ὅ ѦἆᶺѦῳӾ Ԅ

֯￼ӐўιṄḜҪ ԄԓḕιѭḜҪ֫ ◊ ֳấ ιⱡᵅᾣԄṏ ֯ ᶈ ẙѧ

זּ FCFS │Ὴιֱ⅛₭ ẙῗҡṏ ֯ѧ Ὅ ѦῳӾ Ԅ ֯￼ ιѭѳ֫ ᶴת ι
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ӔѳἮԄ ֹḢἄἆᴧּו•҆ҭ ᶩᵅἑᾣẨᶴת ι⸗♇ῗχ │⅝

ᴅιᴵҨḫאᶢ і￼ԇẈ  

2. Ӑў( )ҸӾ ẙ │ 

 ӐўҸӾ(SJF)￼ ẙ │ῗҡᵅᶵ ֯ѧ Ὅ Ѧἆ ẇѦӂ Ὴ ῳ ￼ӐўιṄḜҪ

Ԅԓḕ ҸӾ(SPF) ẙ │ֱῗҡṏ ֯ѧ ֧ Ѧӂ Ὴ ῳ ￼ ι

Ṅᶴת ֫ ḜιӔḜ ᴏἚ Ẋ Ἒ ֹḢἄιἆᴧּו•҆ҭ ᶩᾣẨᶴת ῊԜ

Ὰ ẙ │῾Ɫ ᶚӐў  

4.1.22.2.  ҷӽΰҷӽ ẘ ← 

       ѭ҃Ɫ ᶚӐўιӔѳᶈ Ԅ ᵅӝ ệҸӾᶴתιẬԄ҃ῳ ҸӾ ҸӾ(FPF) ẙ

│ ẸἫ Ӑў҈זּ│ ẙῊι Ṅҡᵅᶵ ֯ѧ Ὅ ẇѦҸӾ ῳ ￼Ӑў Ԅԓḕ

Ẹּ҈ז ẙῊι │ῗἫᶴת ֫ ṏ ֯ѧҸӾ ῳ ￼  

1. ἳᴉẪҸӾ  │ 

 ᶈ ΆẪїι ῆἫᶴת ֫ ṏ ֯ѧҸӾ ῳ ￼ ᵅι ӝ Ἒ ї

ᴞι Ḣἄψἆᵼᴧּו•҆ҭӔ ᾣẨᶴת Ὴ ẙ │Ѯ תἥᶴ҈זּ ѧψ

Ѽᴵּ҈ז•ҎḾḫῊớ ∂јѤ￼ḫῊ ѧ  

2.  ἳᴉẪҸӾ  ẙ │ 

ᶈ ΆẪїι ᵃ‾ῗἫᶴת ֫ ҸӾ ῳ ￼ ιӔѳἚ ӇᶈԎἚ ῼ ιᴱ

ᴡ֧҃אᴰ ѦԎҸӾ ῭ ￼ ι ẙ ẑṏ ᴏӯ₿Ẹׁ (ᴝҸӾ ῳ ￼ )

￼Ἒ ι ᾺṄᶴת ֫ Ὰֹ￼ҸӾ ῳ ￼ Ῐⱡι ἳᴉẪ￼ҸӾ  ẙ │

῭Ḅᶊ◑ Ӑў￼ ∂ιᾥ Ẃּ҈ז ∂⅝ Ѥ⁪￼ḫῊ ѧιҨᴣḾớ ∂ ￼ἥ

ᶴתᵙ֫Ὴ ѧ  

2λ ᵠẔ⅝ҸӾ ẙ │ 

       ᶈἥᶴת ѧι ӐўҸӾ │ῗ ⅝ Ḅ￼ │ιԎѮ ￼ј ѳᶴῗ Ӑў￼

ệјֹӠ ḅ‛ἅҪ ѭ⅛ѦӐўẬԄׁ Ἅ ỗҸӾ ιẊӔӐў￼ҸӾט￼ ểῊ

￼ᶭז Ҩ ꞌa ώ ιֱ Ӑўᶈ ể ḧ￼Ὴ ᵅιọⱡῶ Һ֫ ֹᶴת  ҸӾ ￼

ᴪק ễᴵὼ ѭχ 

 

         (1) ḅ‛Ӑў￼ ểῊ ᵃιֱ ∂Ὸח￼Ὴ ιԎҸӾ  ιᵼ │ῶַ҈

Ӑў  

         (2) Ẹ ∂Ὸח￼Ὴ ᵃῊιӐў￼ҸӾ ֘ḧ҈Ԏ ểῊ ι ểῊ ιԎҸӾ 

ιᵼ Ḝḫא￼ῗӾ‎ӾῸח  
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         (3) Ḿ҈ ӐўιӐў￼ҸӾ ᴵҨ ểῊ ￼ᶭז ώ ιẸԎ ểῊ ᶼ ῊιԎ

ҸӾ ӝᴵֹ״Ễ ιҡ Ѽᴵ ệᶴת  ѳι │ῃⱢ ҃ Ӑўιᴡ ҃Ӑўֹ

￼Ӿᵅ₭ẑιјҺӔ Ӑў ῼệјֹῸח ᵼ℅ι │ḫ҃א Ḅ￼ἱ Ẹⱡιᶈ

זַּ │Ὴι⅛ ẙѳׁι ӾӮᵠẔ⅝￼ ι Һᶭז Ầ  

4.1.22.3.  ᶡ҇ᾩ ײַ○ ẘ ← 

1. Ὴ Ɑ │ 

ᶈΈῼ￼Ὴ Ɑ │ѧι ṄἍῶ￼ṏ ὟӾ‎ӾῸח￼ᴝֱὴἄ Ѧ ֯ι⅛₭ ẙ

ῊιἫCPU ֫ ιẊҧԎἚ ѦῊ Ɑ Ὴ Ɑ￼ᶽṇҡ֡ms ֹ֡︣ms ẸἚ

￼Ὴ ⱭּזḢῊιּי Ѧ Ὴᵸᴧ֧Ὴ ѧᾸ ∂ι ẙ ẑӝὯ℅ӡᴺ‎ӯ₿ ￼Ἒ ι

ẊṄḜ Ềṏ ֯￼ ṔψⱡᵅιԜἫᶴת ֫ ṏ ֯ѧᾺ￼ ιᵃῊѼ ḜἚ

ѦῊ Ɑ ‾ṏᴵҨӠ ṏ ֯ѧ￼Ἅῶ ᶈ ḧ￼Ὴ ԓᶎ ệ Ὴ Ɑ￼ᶴ

Ἒ ת Ὴ  

2. ᶺ ᴦ ֯ ẙ │ 

       (1) Ẕ ᶺѦṏ ֯ιẊѭᴿѦ ֯ ҄јᵃ￼ҸӾ Ѧ ֯￼ҸӾ ῳ ι ҇

Ѧ ֯₭ѳιԎӎᴿ ֯￼ҸӾ  Ѧ Ӊ │ ҄ᴿѦ ֯ѧ Ἒ Ὴ Ɑ￼ᶽṇѼᴿ

ј ᵃιᶈҸӾ  ￼ ֯ѧιѭ⅛Ѧ Ἅ ḧ￼Ἒ Ὴ Ɑṏ ṇ ӕḅι ҇Ѧ ֯￼

Ὴ Ɑ ⅝ Ѧ ֯￼Ὴ Ɑ Ӥιɚɚι i+1 Ѧ ֯￼Ὴ Ɑ ⅝ i Ѧ ֯￼Ὴ Ɑ

Ӥ  

     (2) Ẹ ѦᾺ Ԅԓḕᵅι ӾṄḜᾣԄ ֯￼ ṔιὟFCFSᴝֱὴ ể ẙ Ẹ

ֹ Ἒ ῊιḅḜ ᶈ Ὴ ⱭԓḢἄιӝᴵ֝ᶵᾗ ψḅ‛Ḝᶈ ѦῊ Ɑ ​Ὴ

Ṍ῾Ḣἄι ẙ ẑӝṄ Ԅ ҇ ֯￼ ṔιԜᵃ‾ᶊὟ FCFSᴝֱ ể ẙἚ ψḅ‛

Ḝᶈ ҇ ֯ѧ ѦῊ ⱭᵅҠ῾ḢἄιԜӘ₭ṄḜᾣԄ ѕ ֯ιɚɚιḅ℅їᴞιẸ Ѧ

Ӑў( )ҡ ֯Ә₭ ֹ n ֯ᵅιᶈ n ֯ӝ ᴨὟῊ Ɑ ￼ΆẪ  

 (3) ҝẸ ֯ Ὴι ẙ ẑἑ ẙ ҇ ֯ѧ￼ ψҝẸ 1Ќ(i-1) ֯ᶎ Ὴι

ἑҺ ẙ i ֯ѧ￼ ḅ‛ᶴת ⃰ᶈ i ֯ѧѭ• ῸחῊιᴡῶᾺ ԄҸ

Ӿ  ￼ ֯( 1Ќ(i-1)ѧ￼үӍ Ѧ ֯)ιֱ℅ῊᾺ Ṅἳᴉ⃰ᶈ ￼ᶴת ιᴏ

יּ ẙ ẑἫ⃰ᶈ ￼ ᾣᵻֹ i ֯￼ ṔιἫᶴת ֫ Ὰֹ￼ ҸӾ   

  ᶈᶺ ᴦ ֯ ẙ │ѧιḅ‛ ḧ Ѧ ֯￼Ὴ Ɑּצᶽ҈ᶺᾭҚ ҐҊἍ ѳᶴתῊ

Ὴιӝ ᶼ Ḅ￼◑ ᴿ ᶚּזἋ￼  

4.1.23. ָӇ CAŜ₦ ẉҏὈ-ѷ ῡֹ- ᾟ̃ 

4.1.23.1.  ⁭ồᴢ◕  

CASεCompare And Swap/Set ζ⅝ ẊҐὭιCAS │￼ ῗ ‾χḜץᵍ 3 Ѧᴠᾭ

CAS(V,E,N) V ῭Ὰ￼ᴪ (ԓḕӪ)ιE ῼӪ(ῇ￼)ιN ᾺӪ ẸћҝẸ V Ӫ

http://lib.csdn.net/base/datastructure
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҈ EӪῊιἑҺṄ V ￼Ӫ ѭ Nιḅ‛ V Ӫᵙ EӪјᵃιֱ ῎Ṱ ῶԎҤ Ӯ҃῭ᾺιֱẸ

ׁ Ҝѱ јӮ ῳᵅιCAS ᵻẸׁV￼ ḫӪ  

CAS ᾛӐῗἸ Ѹ ￼ỗẙ ￼(Ѹ )ιḜỞῗ ѭ ṯᴵҨἄוḢἄᾛӐ ẸᶺѦ ᵃῊ

Ӕּז CAS ᾛӐ Ѧᴪ Ὴιᴱῶ ѦҺ ֧ιẊἄו῭ᾺιԎӎᶎҺ᷂ ᷂ ￼ јҺ Ὓ

ιҝῗ ᵓ ᷂ ιẊћӹ Ԝ₭ṍ ιẸⱡѼӹ ᷂ ￼ ᾣẨᾛӐ ᶢ҈ ‾￼ᴝתι

CASᾛӐᴏӔ≡ῶ ιѼᴵҨᴧאԎҤ ḾẸׁ ￼ẇἣιẊ ụẸ￼ᶴת  

4.1.23.2.  ᴜḑפ java.util.concurrent.atomic α ᾟβ 

JDK1.5 ￼ᴝḒץχjava.util.concurrent. atomic Ѧץ ώӗ҃ ᴝḒ Ԏᶢ ￼⸗ớṏ

ῗᶈᶺ ᶫїιẸῶᶺѦע ᵃῊἚ Ҏ ￼ḫӕץᵍ￼Ά│ῊιԏῶὴҤớιᴏẸ•Ѧ

ԄΆ│ιἚ Ԏѧ￼ὝҧῊιјҺ ԎҤ ἔᾸι ָ￼ ṏӵ ᾿ ‾ι

ֹ Ά│Ἒ Ḣἄιἑּי JVM ҡ ể ֯ѧ Ὅ Ѧᴰ Ѧ Ԅι ᴱῗ і￼ת  

Ḿ҈Ḿ҈ synchronized ᶩ │ιCASῗ ᶩ │￼ Ẃ ḫא ҈יּ CPU֬

ὭῊ ⅝CPUὝҧ ᾛӐ῭ז ι ἍҨ J.U.Cᶈớ іῶ҃Ễᶽ￼ώ״ ḅїҦ χ 

 public c lass AtomicInteger extends Number implements java.io.Serializable {   

        private volatile int value;   

public final int get() {   

           return value;   

     }   

     public final int getAndIncrement() {   

        for (;;) {  // CAS ᾿ι ṍ ι ἄו 

           int current = get();   

            int next = current + 1;   

            if (compareAndSet(current, next))   

                return current;   

        }   

    }   

    public final boolean compareAndSet(int expect, int update) {   

        return uns afe.compareAndSwapInt(this, valueOffset, expect, update);   

    }   

} 
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getAndIncrement ҃זּ CAS ᾛӐι⅛₭ҡԓḕѧ ᴨᾭὯⱡᵅṄ℅ᾭὯᵙ+1 ᵅ￼ ‛

CASᾛӐιḅ‛ἄוṏ ᵻ ‛ιᵋֱ ֹἄוѭ₿ compareAndSet זַּ JNI ‎Ḣἄ

CPUὝҧ￼ᾛӐ  

 

4.1.23.3.  ABA  

CASҺṀ ɒABA ɓ CAS │ḫא Ѧ ׁώ ᴨ֧ԓḕѧ•Ὴ־￼ᾭὯι ᶈїῊ

⅝־ ẊῲὭι ѱᶈ ѦῊ Ṯ ҺṀ ᾭὯ￼ᴪק  

⅝ḅ Ѧ one ҡԓḕӈ V ѧᴨ֧ Aι Ὴӧᴰ Ѧ two Ѽҡԓḕѧᴨ֧ AιẊћ

two ҃ ҎᾛӐᴪἄ҃Bιⱡᵅ two ᴡṄVӈ ￼ᾭὯᴪἄAι Ὴӧ one CASᾛ

ӐᴧאԓḕѧҠⱡῗAιⱡᵅ one ᾛӐἄו ṓ one ￼ CASᾛӐἄוιӇῗјҦ Ѧ

ṏῗ≡ῶ ￼  

֫Ѹ ￼ḫאῗ ⱱ ᴺεversion ζ￼ΆẪ‎ ֘ABA ιѸ ⅛₭ᶈἚ ᾭὯ￼Ӣ

ᾡᾛӐῊι ҺṾі Ѧⱱ ᴺι ῆⱱ ᴺᵙᾭὯ￼ⱱ ᴺ ṏᴵҨἚ ӢᾡᾛӐẊḾⱱ 

ᴺἚ +1 ᾛӐιᵋֱṏἚ ᷂ ᵼѭ⅛₭ᾛӐ￼ⱱ ᴺ Һ ѳᶭזιἍҨјҺ֧א ABA

ιᵼѭⱱ ᴺᴱҺᶭזјҺ֟Ṉ  

4.1.24. ָӇ  AQŜἙ ײַ ֮ᵂ₉ᵷ̃ 

AbstractQueued Synchronizer ḅԎᵄιἺ ￼ ֯Ẫ￼ᵃℓᵸιAQSḧѲ҃ ᷿ᶺ

Ԋҕ ◊￼ᵃℓᵸ⁭‟ι ᶺᵃℓ ḫא Ә ҈ḜιḅẂּז￼

ReentrantLock/Semaphore/CountDownLatch  
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Ḝ ἴ҃ Ѧ volatile int state εҦ Ԋҕ ◊ζᵙ Ѧ FIFO ể ֯εᶺ זּ҅ ◊

ᶩῊҺ Ԅ℅ ֯ζ volatile ῗ⁄Ọԋ ιԏӌ volatile ￼ Ѳιᶈ℅ј state ￼

ΆẪῶѕ : 

getState()  

setState()  

compare AndSetState()  

AQSḧѲѣ ◊ԊҕΆẪ 

Exclusive -ReentrantLock 

Exclusiveε꜠ᴉιᴱῶ Ѧ Ἒ ιḅReentrantLock ζ 

Share῍֣ -Semaphore/CountDownLatch 

ShareεԊҕιᶺѦ ᴵᵃῊἚ ιḅSemaphore/CountDownLatch ζ  

AQSᴱῗ Ѧ⁭‟ιԏӌ ◊￼ ᴨ/ ᾣΆẪҐּי ḧѲᵃℓᵸᴞḫאιAQS ᴱḧѲ҃ Ѧ

ὶᴭιԏӌ ◊￼ ᴨҐּי ḧѲᵃℓᵸᴞḫ҃אε state ￼get /set/CAS) ѳἍҨ≡ῶḧѲἄ

abstract ιῗᵼѭ꜠ᴉ₩Ẫїᴱּזḫא tryAcquire -tryRelease ι Ԋҕ₩Ẫїᴱּזḫא

tryAcquireShared -tryReleaseShared ḅ‛ ḧѲἄabstract ι ѱ⅛Ѧ₩ẪѼ ᴞḫאᴰ ₩

Ẫї￼ὶᴭ јᵃ￼ ḧѲᵃℓᵸּ҅זԊҕ ◊￼ΆẪѼјᵃ ḧѲᵃℓᵸᶈḫאῊᴱ ḫ

Ԋҕא ◊ state ￼ ᴨљ ᾣΆẪᴏᴵι ҈ԏӌ ể ֯￼ ἴεḅ ᴨ ◊᷂ Ԅ /

ᵨ ֧ ζιAQSṰ ᶈ ṖḫאḄ҃ ḧѲᵃℓᵸḫאῊѮ ḫאҨї֡ Ά│χ 

1λ isHeldExclusively() χ ῗᵋ⃰ᶈ꜠ᴉ ◊ ᴱῶֹּז condition ἑ ᴞḫאḜ  

2λ tryAcquire(int) χ꜠ᴉΆẪ ṍ ᴨ ◊ιἄֱו ᵻ trueι᷂ ֱ ᵻ false  

3λ tryRelease(int) χ꜠ᴉΆẪ ṍ ᾣ ◊ιἄֱו ᵻ trueι᷂ ֱ ᵻ false  

4λ tryAcquireShared(int) χԊҕΆẪ ṍ ᴨ ◊ ᾭ ᷂ ψ0 ἄוιӇ≡ῶ׆ӎ

ᴵּז ◊ψ⃰ᾭ ἄוιћῶ׆ӎ ◊  

5λ tryReleaseShared(int) χԊҕΆẪ ṍ ᾣ ◊ιḅ‛ ᾣᵅӹ ᵨ ᵅ ể ♇ ᵻ

trueιᵋֱ ᵻ false  
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ABS ̂state ̃ 

ᵃℓᵸ￼ḫאῗABS⁄ỌιҨReentrantLock ѭӕιstate ִḊקѭ0ι ῾ ḧꜛỗ A

lock()ῊιҺ זּ tryAcquire() ꜠ᴉ ẊṄ state+1 ℅ᵅιԎҤ Ԝ tryAcquire() ῊṏҺ᷂

ι ֹA unlock() ֹ state=0 εᴏ ᾣ ζѭ₿ιԎḜ ἑῶ Һ ᴨ Ẹⱡι ᾣ

ѳׁιA ṯῗᴵҨ ᶶ ᴨ℅ ￼εstate Һ ζιז ṏῗᴵ Ԅ￼₦Ổ Ӈ ├Ỵι

ᴨᶺṈ₭ṏ ᾣᶺѱ₭ι ‾ἑ Ӡ state ῗ ᵻֹ ỗ￼  

Ҩ CountDownLatch Ҩӕιү֫חѭN ѦḒ ᴞἚ ιstate ѼִḊקѭNε├ỴN љ

Ѧᾭ ζ N ѦḒ ῗẊ Ἒ ￼ι⅛ѦḒ Ἒ Ḣᵅ countDown() ₭ιstate

ҺCAS֟1 ֹἍῶḒ Ἒ Ḣᵅ(ᴏ state=0) ιҺ unpark() Ѯ זּ ιⱡᵅѮ זּ

ṏҺҡ await()֩ᾭ ᵻι ᵅӎטӐ  

ReentrantReadWriteLock ῍֣ң  

  ‎ ι ḧѲᵃℓᵸ ѱῗ꜠ᴉΆ│ι ѱῗԊҕΆẪιҤҪѼᴱ ḫא tryAcquire -

tryRelease tryAcquireShared -tryReleaseShared ѧ￼ ᴏᴵ Ӈ AQS ѼᾟὙ ḧѲᵃℓᵸ

ᵃῊḫא꜠ᴉᵙԊҕѣ ΆẪιḅReentrantReadWriteLock  
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5. JAVA  

5.1.1. JAVA №  

5.1.1.1.  ⁭ồ 

ḅ‛•ѦΆ│ј ὟⱢ⃰Ẃ￼ ỂḢἄүחιṏᴵҨ ᴰ Ể ֧Ά│ ᶈ ừ֙ї

Һἲ֧ ѦṂ ҃ ӡỤ￼Ḿ ℅Ὴι ѦΆ│Һ ־ ֧ᵃῊј ᵻүӍӪ ᴰᶹι זּ

ѦΆ│￼ԎҤҦ Ѽῂ│ Ἒ ιầẂᶴת ֺҺṄҦ Ἒ Ґ ầẂᶴתᵸ  

 

5.1.1.2.  Ầẁ֪  

Throwable ῗ Java ѧἍῶ ἆầẂ￼ ї Ṗ֫ѭ Error ᵙ Exception  

Error 

1. Error ῗὝ java Ὴ ￼ԓ ᵙ ◊ ṓ Ẕּז ẑјҺἲ֧ Ḿ ḅ‛

҃א֧ ‾￼ ι ҃ᵓ Ӕדї￼ṏῗṓ׆Ἃιזּ ẑḠԅ￼ ₿   

Exception̂RuntimeExcepti on CheckedException ̃ 

2. Exception ᴡ ῶ ѣ Ѧ ֫ ᾟ ι Ѧ ῗ Ὴ ầ Ẃ RuntimeException ι Ѧ ῗ

CheckedException  

RuntimeExcepti on ḅχNullPointerException ClassCastException ψ Ѧῗ₅‬ầẂ

CheckedException ιḅ I/O Ṁ ￼ IOException SQLException  RuntimeException ῗ

Ҏᴵ ᶈ Java Ὁ ⃰Ẃ ῼ ἲ֧￼ầẂ￼  ḅ‛֧אRuntimeException ι ѱ

ḧῗ ẑᵔ￼ . 
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‭ Ầẁ CheckedException χ ῗᶹ ι ầẂ ᴧּוᶈ ⅎιJava ᵸҺẶ

ֺ ẑᴞὪ ℅ ầẂιᴏҺ֧א ∂ӑἫ ⅎᴵ ￼ầẂא֧ ẑ try catch ι ầẂ

ὐ֡ѦΆץ χ  

1. ᶃᶈᾰҭṔ ᴨᾭὯ  

2. ᶃἔẦ Ѧ ⁪Ẫ￼URL  

3. ᶃ⁞Ὧ ḧ￼Ḕ ѩ‬ἧ classḾ ι ѦḔ ѩ ￼ Ẋјḕᶈ 

5.1.1.3.  ẦẁַײᶳⱣᾛẩ 

⌠ Ҍ ΐᵣ ̆  ̂throw,throws ̃ 

ἲ֧ầẂῶѕ ẻẪι ῗ throw, Ѧ throws ι ῶ ἲầẂט  

public static void ma in(String[] args) {  

    String s = "abc";  

    if(s.equals("abc")) {  

      throw new NumberFormatException();  

    } else {  

      System.out.println(s);  

    }  

}  

int div(int a,int b)  throws Exception { 

return a/b;}  

try catch  

5.1.1.4.  Throw ᵘ throws   σַשײַ

ᵝ Ҍ  

1. throws ᶈ֩ᾭіιᵅזּ ￼ῗầẂ ιᴵҨ ᶺѦψ throw ᶈ֩ᾭԓιᵅזּ ￼

ῗầẂḾ   

ⱳ Ҍ ̔ 

2. throws ‎ᶲ῎ầẂιזּ זּ ᴱ ו ᴵ ￼א֧ ιᴵҨ ֧ Ӿ￼ᶴתΆ

Ẫψthrow ἲ֧ԏӌ￼ Ḿ ιἚ ֹthrow ιו ṏṰ ​҃ι ֹ זּ ιẊ

Ṅԏӌ￼ Ḿ ἲ זּ Ѽṏῗ throw ᴯ꜠ ḕᶈῊιї ј ḧѲԎҤ

ᴯιᵼѭἚ јֹ   

3. throws ￼ầẂא֧ ᴵ ớιẊј ḧҺᴧּו ҎầẂψthrow ֱῗἲ֧҃ầẂι

Ἒ throw ֱ ḧἲ֧҃• ầẂḾ   
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4. ѣ ῗ╦‖ᶴתầẂ￼ΆẪιᴱῗἲ֧ἆ ᴵ ἲ֧ầẂιӇῗјҺּ֩יᾭᴞᶴתầ

Ẃι ⃰￼ᶴתầẂּ֩יᾭ￼іṖ תᶴזּ  

 

 

 

5.1.2. JAVA  

5.1.2.1. ח   

ỗט ιῗὝ ẑᶈ ῊᴵҨᾡᴪԎ ‗χᾺ￼֩ᾭᴵҨẬ ιṰῶ￼֩ᾭᴵҨ ֵ

‗і￼ᴪק ⅝ḅẂ ￼ JavaScript ṏῗטỗ ι ℅ѳᶹRuby,Python ѼṞ҈טỗ ι

C C++ ֱјṞ҈טỗ ҡᴦṃ ẙ JAVAṞ҈ᴁטỗ  

5.1.2.2.  ᴥṂῡֹ⁭ồ α ◦ Ѧּר Ứῑַײṝ ᵘᾛ←β 

 

ᶈ Java ѧ￼ᴦṃ ֺῗὝᶈ ꜛỗѧιḾ҈үỴ Ѧ ᶼ Ѧ Ἅῶ￼ṞớᵙΆ│ψ

ẊћḾ҈үỴ ѦḾ ι ᶼ Ḝ￼үỴזּ ѦΆ│ψ ỗט ᴨӡỤҨᴣטỗ Ḿזּ Ά

ו￼│ ἄѭ Java ￼ᴦṃ ֺ  

5.1.2.3.  ᴥṂַײẓⱴᶊᴿ  

 

ᶈ Java ẑѧ ᶺḾ ᶈ ῗ Һ֧אѣ ᶚχ Ὴ ᶚᵙ Ὴ ᶚ  Ὴ￼ ᶚּי

ᶲ῎Ḿ Ὴḫּז￼ ᶚ‎֘ḧι Ὴ￼ ᶚּיḫ Ӫ Ḿ ￼ ᶚ֘ḧ ḅχ 

Person p=new Student();  

Ԏѧ Ὴ ᶚѭPersonι Ὴ ᶚѭ Student   
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ΐᵣ  

ẑᶈ Ὴ ᴵ ὶᾠֹᶹ ҽԄ￼Ḿ ι Ḿ ￼ Ὴ ᶚѭ Object ,Ӈῗ ẑῶ זּ

Ḿ ￼ Ὴ ᶚ￼Ά│ ѭ҃ ֘ Ҏ ι ẑ ᶈ ῊᴧאḾ ᵙ ￼ ḫӡỤ

ⱡ ιḅ‛ Ὴ⁞ ῂ│ Ḿ ᵙ Ṟ҈ᵤҎ ι ẑᴱ Ә ῊӡỤ‎ᴧא Ḿ

ᵙ ￼ ḫӡỤι℅Ὴṏọ Ӕֹּזᴦṃ҃  

5.1.2.4.  Java ᴥṂ API  

API JVMҬ ȁ ↕ Ḥ Ȃ  

1. Class χᴦṃ￼⁄Ọ ιᴵҨ ᴨ ￼ṞớιΆ│ ӡỤ   

2. Field χJava.lang.reflec ￼ѧץ ι ￼ἄᵔᴪ ιᴵҨּז‎ ᴨᵙ ѳѧ￼Ṟớ

Ӫ   

3. Method χ Java.lang.reflec ￼ѧץ ι ￼Ά│ιḜᴵҨּז‎ ᴨ ѧ￼Ά│ӡỤἆ

Ἒ Ά│   

4. Constructor χ Java.lang.reflec ￼ѧץ ι ￼‗ Ά│  

5.1.2.5.  ᴥṂӓⱴ₉ α ᴧClass ḽ ⱴḽ ᾛ←β 

1. ᴨỳ ᾛӐ￼ ￼ ClassḾ ιҤῗᴦṃ￼⁄Ọι ClassḾ ἅҪᴵҨүỴ זּ ￼Ά

│  

Classזּ .2 ѧ￼Ά│ιῃṏῗᴦṃ￼Ӕּז ⅎ  

3. ӔּזᴦṃAPI ‎ᾛӐ ҎӡỤ  

5.1.2.6.  ᴧClass ḽ ײַ 3 ᾛ← 

 

ҩ getClass()  

Person p=new Person();  

Class clazz=p.getClass();  

ҩ class Class  

Class clazz=Person.class;  

ᶏ Class Ҭ forName() ( ῃ/ ) 

Class clazz=Class.forName(" ￼ԅ Ể"); (ῳẂּז) 

ẸἅҪ ệ҃ỳ ᾛӐ￼ ￼ ClassḾ ᵅιᴵҨ Class ѧ￼Ά│ ᴨẊ‬ ѧ￼Ά│

ᵙṞớ   

  // ᴨ Person ￼ ClassḾ  

            Class clazz=Class.forName("reflection.Person");  
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            // ᴨ Person ￼ἍῶΆ│ӡỤ 

            Method[] method=clazz.getDeclaredMethods();  

            for(Method m:method){  

                System.out.println(m.toString());  

            } 

            // ᴨ Person ￼ἍῶἄᵔṞớӡỤ 

            Field[] field=clazz.getDeclaredFields();  

            for(Field f:field){  

                System.out.println(f.toString());  

            } 

            // ᴨ Person ￼Ἅῶ‗ Ά│ӡỤ 

            Constructor[] constructor=clazz.getDeclaredConstructors();  

            for(Constructor c:constructor){  

                System.out.println(c.toString());  

            } 

    

5.1.2.7.  ֲẤḽ Ѣײַ ᾛ← 

Class newInstance() 

1. Ӕּז ClassḾ ￼ newInstance() Ά│‎ֳấ ClassḾ ḾẔ ￼ḫӕιӇῗ Ά│ ∂

ClassḾ ḾẔ￼ ῶ ￼ ‗ ᵸ  

Constructor newInstance() 

2. ӾӔּזClassḾ ᴨὝḧ￼Constructor Ḿ ιԜ Constructorזּ Ḿ ￼ newInstance()

Ά│‎ֳấ ClassḾ ḾẔ ￼ḫӕ, Ά│ᴵҨ ḧ‗ Ά│ֳấḫӕ  

          / / ᴨ Person ￼ ClassḾ  

            Class clazz=Class.forName("reflection.Person");  

            / /Ӕּז.newInstane Ά│ֳấḾ  

            Person p=(Person) clazz.newInstance();  

   // ᴨ‗ Ά│ẊֳấḾ  

            Constructor c=clazz.getDeclaredConstructor(String.class,String.class,int.class);  

            // ֳấḾ Ẋ Ṟớ 
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            Person p1=(Person) c.newInstance(" ᵺ","ּ20,"ל); 

    

5.1.3. JAVA  

5.1.3.1.  

Annotation ε├ ζῗ Java ώӗ￼ ḾӺ ẑѧӺ ԋ ӡỤᵙӺᾭὯεmetadata ζ￼ Ể

ᵙΆ│ Annatation( ├ )ῗ Ѧὶᴭι ẑᴵҨ ᴦṃ‎ ᴨὝḧ ẑѧӺ ￼ Annotation

Ḿ ιⱡᵅ Annotation Ḿ ‎ ᴨ├ ѧ￼ӺᾭὯӡỤ  

5.1.3.2. 4 ‰ᾝ  

Ӻ├ ￼Ӑּזῗ ├ ԎҤ├  Java5.0 ḧѲ҃ 4 Ѧ‰֝￼ meta -annotation ᶚιḜҪ

‎ώӗḾԎḜ annotationזּ ᶚӐ ῎  

@Targetḱ  

@Target ῎҃Annotation ἍӢ ￼Ḿ ᶀχ Annotation ᴵ packages ҈זּ typesε

ὶᴭ ‚ѯ Annotation ᶚζ ᶚἄᵔεΆ│ ‗ Ά│ ἄᵔᴪ ‚ѯӪζ Ά│ᴠᾭ

ᵙ ᶊᴪ εḅỈעᴪ catch ᴠᾭζ ᶈAnnotation ᶚ￼ᶲ῎ѧӔּ҃ז target ᴵ῭ז῎ῠ

ԎӢ ￼ ‰ 

@Retention ӈ Ḡ  

Retention ḧѲ҃ Annotation Ӡּפ￼Ὴ χ ᶈҜѱ ָӠḕ├ ӡỤιּ҈זὼ

├ ᵘᵕῼεᴏχוּ￼ ὼ ￼├ ᶈҜѱ ᶀԓῶᾦζιᴨӪεRetentionPoicy ζּיχ 

Â SOURCE:ᶈ◊ᾰҭѧῶᾦεᴏ◊ᾰҭӠּפζ 

Â CLASS:ᶈ classᾰҭѧῶᾦεᴏ classӠּפζ 

Â RUNTIME:ᶈ Ὴῶᾦεᴏ ῊӠּפζ 

@Documented -javadoc 

@ Documented ὼ҈זּ ԎḜ ᶚ￼ annotation Ẕ Ӑѭ ‰├￼ ẑἄᵔ￼ԇԊ APIιᵼ

℅ᴵҨ ӕḅ javadoc ℅ ￼Ṫԏᾰ⁶ק  

@Inherited ԅ ҩ  

@Inherited Ӻ├ ῗ Ѧ‰ ├ ι@Inherited ҃•Ѧ ‰├￼ ᶚῗ Ἠ￼ ḅ‛

ѦӔּ҃ז@Inherited Ӣ ￼ annotation ᶚ ҈זּ Ѧ classιֱ Ѧ annotation Ṅ ҈זּ

class￼Ḓ  
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5.1.3.3.  

ḅ‛≡ῶּז‎ ᴨ├ ￼Ά│ᵙṪӐι ѱ├ ѼṏјҺ⅝├ ῭ῶּזᶴ҃ Ӕּז├ ￼ ѧι

Ễ ￼ ֫ṏῗֳấ҈Ӕּז├ ᶴתᵸ Java SE5Ἓṝ҃ᴦṃ ֺ￼APIιҨẁי ẑᵔồ

￼‗ ḧѲ├ ᶴתᵸ ї ḫא Ѧ├ ᶴתᵸ  

   /1χ*** ḧѲ├ */  

@Target(ElementType.FIELD)  

@Retention(RetentionPolicy.RUNTIME)  

@Documented  

public @interface  FruitProvider {  

    /** ӗẔᵬ ᴺ*/  

public int id() default -1; 

/** * ӗẔᵬᵄ */  

    public String name() default "" ψ 
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    /**  * ӗẔᵬᶊᶍ*/  

    public String address() default "";  

} 

// 2χ├ Ӕּז 

public class  Apple {  

    @FruitProvider(id = 1, name = " ḹᶱ ᵽ", address = " ḠṴảḠ ") 

    private String appleProvider;  

    public void setAppleProvider(String appleProvider) {  

        this.appleProvider = appleProvider;  

    } 

    public String getAppleProvider() {  

        return appleProvider;  

    } 

} 

/ 3χ*********** ├ ᶴתᵸ ***************/  

public class FruitInfoUtil {  

    public static void getFruitInfo(Class<?> clazz) {  

        String strFruitProvicer = " ӗẔᵬӡỤχ"; 

        Field[] fields = clazz.getDeclaredFields();/ / ᴦṃ ᴨᶴת├  

        for (Field field : fields) {  

             if ( field.isAnnotationPresent(FruitProvider.class) ) { 

       FruitProvider fruitProvider = (FruitProvider) field.getAnnotation(FruitProvider.class);  

 // ├ ӡỤ￼ᶴתᶊΆ        

strFruitProvicer = " ӗẔᵬ ᴺχ" + fruitProvider.id() + " ӗẔᵬᵄ χ" 

                        + fruitProvider.name() + " ӗẔᵬᶊᶍχ"+ fruitProvider.address();  

                System.out.println(strFruitProvicer);  

            } 

        } 

    } 

} 
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public class FruitRun {  

    public static void m ain(String[] args) {  

        FruitInfoUtil.getFruitInfo(Apple.class);  

 /*********** ֧ ‛***************/  

// ӗẔᵬ ᴺχ1 ӗẔᵬᵄ χ ḹᶱ ᵽ ӗẔᵬᶊᶍχ ḠṴả 

    } 

} 

 

5.1.4. JAVAῤ  

Java ѧјҝᴵҨḧѲᴪ ᵙΆ│ι ᴵҨḧѲ ι ‾ḧѲᶈ ԓ ￼ ṏ ѭԓ ⁞

ὯḧѲ￼ΆẪјᵃιԓ ֫ѭ ỗԓ ιἄᵔԓ ιṕ ԓ ιױᵄԓ ᵺ  

5.1.4.1. ῤ  

ḧѲᶈ ԓ ￼ ỗ ιṏῗ ỗԓ  

  public class Out {  

    private static int a;  

    private int b;  

    public static class Inner  { 

        public void print() {  

            System.out.println(a);  

        } 

    } 

} 

1. ỗԓ ᴵҨ ᶹ Ἅῶ￼ ỗᴪ ᵙΆ│ιᴏӔῗ private ￼Ѽ ‾  

2. ỗԓ ᵙ ιᴵҨḧѲ ỗᴪ Ά│ι‗ Ά│  

3. ԎḜ Ӕּז ỗԓ Ӕּזɒᶹ . ỗԓ ɓΆẪιḅїἍ χOut.Inner inner = 

new Out.Inner();inner.print();  

4. Java ᵀ HashMap ԓ ṏῶ Ѧ ỗԓ Entry Entry ῗHashMap ḕᾣӺ ￼Ἲ ι

HashMap ԓ ἴ Entry ᾭ ḕᾣӺ҃זּ ιӇῗ Entry ḾӔּז ῗ ῎￼ ӵ ᵙᶹ

ԋ Ḹ֬￼ιћјӘ ᶹ ḫӕ￼ι ᴵҨӔּז ỗԓ  
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5.1.4.2. ῤ  

 

ḧѲᶈ ԓ ￼ ỗ ιṏῗἄᵔԓ ἄᵔԓ ј ḧѲ ỗΆ│ᵙᴪ εfinal Ӣ ￼

ᶹζ ῗᵼѭἄᵔԓ ῗ ỗ￼ι ִḊק￼ῊӧӾִḊק ỗἄᵔιḅ‛ӹ ἄᵔԓ

ḧѲ ỗᴪ ι ѱἄᵔԓ ￼ ỗᴪ ִḊק ẑῗῶ℗Ѳ￼  

 

  public class Out { 

    private static int a; 

    private int b; 

    public class Inner { 

        public void print() { 

            System.out.println(a); 

            System.out.println(b); 

        } 

    } 

} 

5.1.4.3. ῤ ̂ ӈ Ҭ ̃ 

ḧѲᶈΆ│ѧ￼ ιṏῗṕ ḅ‛ Ѧ ᴱᶈ•ѦΆ│ѧӔּזιֱᴵҨ Ӕּזṕ  

  public class Out {  

    private static int a;  

    private int b;  

    public void test (final int c) {  

        final int d = 1;  

        class Inner  { 

            public void print() {  

                       System.out.println(c);  

                } 

        } 

    } 

} 
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5.1.4.4. ῤ ̂ ѿҩ ѿҩ ȁ ᶏ

new ѿҩ ̃ 

ᵄԓױ ἅҪọ Ἠ Ѧⱬ ἆ ḫא ѦὶᴭιẸⱡѼҝ ᴱ Ἠ Ѧⱬ ἆ ḫא

Ѧὶᴭ ᵃῊḜѼῗ≡ῶclassԋ Ḕι ῗᵼѭױᵄԓ ῗ ὶӔּזnew ‎ּוἄ ѦḾ ￼Ậ

זּ  

  publi c abstract class Bird  { 

    private String name;  

     public String getName() {  

        return name;  

    } 

     public void setName(String name) {  

        this.name = name;  

    } 

     public abstract int fly();  

} 

 public class Test {  

     public void test( Bird bird){  

        System.out.println(bird.getName() + " ᶼ  " + bird.fly() + " "); 

    } 

     public static void main(String[] args) {  

        Test test = new Test();  

        test.test(new Bird() {  

             public int fly() {  

                return 10 000; 

            } 

             public String getName() {  

                return " ᶽ "; 

            } 

        }); 

    } 

} 
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5.1.5. JAVA  

┌ᶚώӗ҃ Ὴ ᶚḠԅ₅╜ ֺι  ֺӹ ẑᵔᶈ Ὴ₅╜ֹ │￼ ᶚ ┌ᶚ￼ 

ῗᴠᾭק ᶚιѼṏῗ ἍᾛӐ￼ᾭὯ ᶚ Ὕḧѭ Ѧᴠᾭ ⅝ḅἅҪ ֒ ѦὴẑΆ│ι

ᶼḾᾯᶚᾭ Ḕ ѩᾭ הּ ԎҤүӍ ᶚ￼ᾭ ὴẑιἅҪṏᴵҨӔּז Java ┌ᶚ  

5.1.5.1.  ̂<E>̃ 

ӑᴵҨ֒ Ѧ┌ᶚΆ│ι Ά│ᶈ ῊᴵҨὶᾠјᵃזּ ᶚ￼ᴠᾭ ⁞Ὧҽ ┌ᶚΆ│￼ᴠᾭ

ᶚι ᵸ Ẹᶊᶴת⅛ ѦΆ│ זּ  

  //  ┌ᶚΆ│ printArray                           

   public static < E >  void printArray( E[] inputArray  ) 

   {          

         for ( E element : inputArray ){         

            System.out.printf( "%s ", element );  

         } 

        } 

1. <? extends T> ἍҦ ￼ ᶚῗ T ᶚ￼Ḓ  

2. <? super T> ἍҦ ￼ ᶚῗ T ᶚ￼ⱬ  

5.1.5.2. <T> 

┌ᶚ ￼ᶲ῎ᵙ ┌ᶚ ￼ᶲ῎ ӆι ҃ᶈ ᵄᵅ ҃ז▌ ᶚᴠᾭᶲ῎ ֫ ᵙ┌ᶚΆ│

‾ι┌ᶚ ￼ ᶚᴠᾭᶲ῎ ֫Ѽץᵍ ѦἆᶺѦ ᶚᴠᾭιᴠᾭ זּ ᴺ Ầ Ѧ┌ᶚᴠᾭι

Ѽ ѭ Ѧ ᶚᴪ ιῗּ҈זὝḧ Ѧ┌ᶚ ᶚᵄ ￼‰ ᵼѭҤҪὶᴩ ѦἆᶺѦᴠᾭι

Ҏ ѭᴠᾭק￼ ἆᴠᾭק￼ ᶚ  

public class Box<T>  { 

  private T t;  

   public void add(T t) {  

    this.t = t;  

  } 

   public T get() {  

    return t;  

  } 
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5.1.5.3. ? 

ᶚ ῗӔ זּ ?Ҧ ῲ ԏ ӌ ￼ ᶚ ᴠ ᾭ ӕ ḅ  List<?> ᶈ і ῗ

List<String>,List<Integer> Ἅῶ List<ԏӌ ᶚḫᴠ>￼ⱬ  

5.1.5.4.  

Javaѧ￼┌ᶚᶢ і ῗᶈ ᵸ ѦṖ₭‎ḫא￼ ᶈּוἄ￼ JavaḔ Ҧ ѧῗјץᵍ┌

ᶚѧ￼ ᶚӡỤ￼ Ӕּז┌ᶚ￼Ὴӧזі￼ ᶚᴠᾭιҺ ᵸᶈ ￼Ὴӧᴞὲ Ѧ

ṏ ѭ ᶚᾝ ḅᶈҦ ѧḧѲ￼ List<Object> ᵙ List<String> ᶚιᶈ ѳᵅ

Һᴪἄ List JVM ֹ￼ᴱῗ Listι ᶚ┌יּ ￼ז ᶚӡỤḾ JVM ‎ ῗјᴵ ￼  

ᶚᾝ ￼ᶢ  Ѽ⅝ ᴅι Ӿῗἧֹּז‎ῲὭ ᶚᴠᾭ￼ԏӌ Ѧԏӌ

ῗ Object ḅ‛Ὕḧ҃ ᶚᴠᾭ￼іּף￼ ιֱӔּז Ѧіּף ἫҦ ѧ￼ ᶚᴠᾭ ῲὭ

ἄԏӌ￼  

5.1.6. JAVA ↓ (⇔ Java ) 

Ḡ ( ӄ ) ῒ ⌠ῤ  

Java Ẉᴶӹ ἅҪᶈԓḕѧֳấᴵᶶּז￼ Java Ḿ ιӇ ừ֙їιᴱῶẸ JVM ᶴ҈ Ὴι

ҎḾ ἑᴵ ḕᶈιᴏι ҎḾ ⅝ᵘᵕῼјҺוּ￼ JVM ῭ᵘᵕῼוּ￼ ӇᶈאḫẔּזѧι

ṏᴵ ∂ᶈJVMӯ₿ ѳᵅ ᶼӠḕ(ὙѰק)Ὕḧ￼Ḿ ιẊᶈṄ‎ Ὰ ᴨ Ӡḕ￼Ḿ

JavaḾ ẑ֯קṏ ᶼẁיἅҪḫא ו  

↓ ץ Ḡ - ҌḠ  

Ӕּז Java Ḿ ẑ֯קιᶈӠḕḾ ῊιҺἫԎꜛỗӠḕѭ Ḕ ιᶈ῾‎ιԜṄ ҎḔ

ἄḾ ọ ├ỴᶊῗιḾ ẑ֯קӠḕ￼ῗḾ ￼ɓꜛỗɓιᴏḜ￼ἄᵔᴪ ᴵ℅יּ ιḾ

ẑ֯קјҺԋ├ ѧ￼ ỗᴪ  

↓ ᴰ  

҃ᶈὙѰקḾ ῊҺֹּזḾ ẑ֯קѳᶹιẸӔּז RMI( Ά│ ιἆᶈ(זּ ѧҽ Ḿ Ὴι

ҺֹּזḾ ẑ֯ק Javaẑ֯קAPIѭᶴתḾ ẑ֯קώӗ҃ Ѧ‰֝ ֺι API ᴅ῏ּז  

Serializable ↓  

ᶈ Javaѧιᴱ Ѧ ḫ҃א java.io.Serializable ὶᴭι ѱḜṏᴵҨ ẑ֯ק  

ObjectOutputStream ObjectInputStream ↓ ↓  

ObjectOutputStream ᵙ ObjectInputStream ḾḾ ẑ֯קᴣᴦẑ֯ק  

writeObject  readObject ӈ ↓  

ᶈ ѧᶭזwriteObject ᵙ readObject Ά│ᴵҨḫא ḧѲẑ֯ק צּ  

↓  ID 

Ὁ ῗᵋӹ ᴦẑ֯קιјҝᴨ֘҈ Ểᵙו Ҧ ῗᵋ ι Ѧ Ẃ ￼ ♇ῗѣѦ

￼ẑ֯ק ID ῗᵋ εṏῗ private static final lo ng serialVersionUID ζ 
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↓ ҌḠ  

↓  

ỳṄⱬ Ḿ Ѽẑ֯קιṏ ⱬ ѼḫאSerializable ὶᴭ  

Transient  ῏ ↓ ⌠ ᴆҬ 

1. ᶈᴪ ᶲ῎ׁזі Transient  ԋ ḔιᴵҨ ₿ ᴪ ẑֹ֯קᾰҭѧιᶈ ᴦẑ֯

ᵅιtransient ᴪק ￼Ӫ ѭִḊӪιḅ int ᶚ￼ῗ 0ιḾ ᶚ￼ῗ null  

2. Ὸחᵸ ḭἋ ᴧ ẑ֯קḾ ᾭὯιḾ ѧῶ ҎᾭὯῗᾧỵ￼ι⅝ḅḸ Ḕ ѩ

ιṸῺḾ Ḹ Ḕⅎᶈẑ֯קῊι Ḹιז ḭἋ ḅ‛Ὂῶ Ḹ￼Ḹ ιᴱῶᶈ

ḭἋ ᴦẑ֯קῊιἑᴵҨḾḸ ᴨι ‾ᴵҨ ḧ ẙӠ ẑ֯קḾ ￼

ᾭὯḠԅ  

5.1.7. JAVA └ 

Ṅ ѦḾ ￼Ậּזᶶֺ ᴰᶹ ѦḾ ι Ԋῶѕ ΆẪ ΆẪῗ ὶ Ӫι ҇ ΆẪ

ῗ╚ὓ ι ѕ ῗ▄ὓ ἍҨᶽḲ ҃ᵟι ѕ ₦Ổḫ і ῗѭ҃ὓ Ḿ  

ὓבּ .5.1.7.1 өᶵֹ 

ὶ Ӫ ᶈ JavaѧιA a1 = a2 ιἅҪ ת ￼ῗ ḫ іᶶֺ￼ῗẬּזιѼṏῗ

a1 ᵙ a2 Ὕᵇ￼ῗᵃ ѦḾ ᵼ℅ιẸ a1 ᴪק￼Ὴӧιa2 ￼ἄᵔᴪ ѼҺ

ᴪק  

5.1.7.2.  ≈ᶵֹαᶵֹẫⱴӆїᶵֹẫⱴַײḽ β 

ֳấ ѦᾺḾ ιⱡᵅṄẸׁḾ ￼ ỗḔⅎᶶֺֹ ᾺḾ ιḅ‛ḔⅎῗӪ ᶚ￼ι

ѱḾ ḔⅎἚ ᶶֺψḅ‛ ḔⅎῗẬּז ᶚ￼ ιֱᶶֺẬּזӇјᶶֺẬּז￼Ḿ

ᵼ℅ιᴝḊḾ ᴣԎא Ậּזᵃ ѦḾ  

 class Resume  implements Cloneable {   

     public Object clone() {   

        try {   

            return (Resume)super.clone();   

        } catch (Exception e) {   

            e.printStackTrace();   

            return null;   

        }   

    }   

}   
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5.1.7.3.  ┼ᶵֹαᶵֹḽ ᵘԍẓⱴḽ β 

▄ὓ јҝᶶֺḾ   ι ћᶶֺḾ Ὕᵇ￼ἍῶḾזᵍ￼Ậּץ  

  class Student implements Cloneable {  

    String name;  

    int age;  

    Professor p;  

    Student(Strin g name, int age, Professor p) {  

        this.name = name;  

        this.age = age;  

        this.p = p;  

    } 

     public Object clone() {  

        Student o = null;  

        try {  

            o = (Student) super.clone();  

        } catch (CloneNotSupportedExce ption e) {  

            System.out.println(e.toString());  

        } 

        o.p = (Professor) p.clone();  

        return o;  

    } 

} 

5.1.7.4.  Ẑ֮צα┼ clone ѦḪ♪β 

 ᶈ Java ▄ᶶֺ ѦḾ ιẂẂᴵҨӾӔḾ ḫאSerializable ὶᴭιⱡᵅἫḾ

εḫ іᴱῗḾ ￼ Ѧὓ ζֹ֒ Ѧ╙ ιԜҡ╙ ֧‎ιӝᴵҨ ấḾ  
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6. Spring  

Ḝῗ Ѧԅ ￼ ҲўẔּזẦᴧ Ẫ￼ ֘Ά⁮ι Ṗא ўחṖ ὙѰṖ Ӈῗ Spring

ҠⱡᴵҨᵙԎҤ￼⁭‟ῂ ᾯᵀ  

6.1.1. Spring  

6.1.1.1.   

6.1.1.2.  ὔֹᴥ  

6.1.1.3.  ᵆ֫  

6.1.1.4.  Ḳᵷ 

6.1.1.5.  ‘῾ ᴿ 
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6.1.2. Spring ᴆ 

 

6.1.3. Spring  
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6.1.4. Spring Һ  

 

 

6.1.5. Spring  

bean ├Ԅљ ￼￼ΆẪῶỄᶺ ιᴵҨ xmlιget  set ΆẪι‗ ֩ᾭἆ ├ ᴅ῏

SpringזΆẪṏῗӔּ￼זּ ￼├ ҃ιSpring ώӗ҃ᶽ ￼├ ΆẪ  
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6.1.6. Spring ҈  
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6.1.7. Spring IOC  

6.1.7.1.  

Spring Ѧ ᾰҭὼ  Bean ᴣ Bean ѳ ￼Ә ԋ ιַּז Java ￼ᴦṃו ḫӕק 

Bean Ẋấ  Bean ѳ ￼Ә ԋ  Spring ￼ IoC ḳᵸᶈḢἄ ҎẕṖṪӐ￼ᶢ іι ώӗ

҃ Bean ḫӕ ḕ ᵘᵕῼוּ ת  Bean ḫӕҦת ҆ҭᴧṵ ◊ Ὸח  

6.1.7.2. Spring  

Spring ᵏטῊ ᴨẔּז ẑώӗ￼ Bean ӡỤιẊᶈ Spring ḳᵸѧּוἄ Ұ Ẕ￼ Bean

├ԛ ιⱡᵅ⁞Ὧ ắ├ԛ ḫӕק Beanι Ḅ Bean ѳ ￼Ә ԋ ιѭіṖẔּזώӗ֝

ᶵṏ ￼ ᶫע ԎѧBean ḕ−ѭHashMap ḫא 

 

 

6.1.7.3. IOC  

BeanFactory-  

BeanFactory ῗ Spring ⁭‟￼ᶢ ᾼι ᵇ Spring   ψApplicationContext ᵇӔּז 

Spring ⁭‟￼Ầᴧ ι֡ѶἍῶ￼ẔּזᶋᵀἅҪ ὶӔּז ApplicationContext ẕṖ

￼ BeanFactory  
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1.1..1.1.1 BeanDefinitionRegistry Ύ  

1.  Spring ᾰҭѧ⅛ Ѧ ♇Ӻ ᶈ Spring ḳᵸ Ѧ BeanDefinition Ḿ ι

Ḝὼ ҃ Bean ￼ ӡỤ  BeanDefinitionRegistry ὶᴭώӗ҃ᵇḳᵸἐṪ├ԛ 

BeanDefinition Ḿ ￼Ά│  

1.1..1.1.2 BeanFactory  

2. ӈ҈ ‗‴￼  ιḜῳѮ ￼Ά│ṏῗ getBean(String beanName) ι Ά│ҡḳᵸѧ

ᵻ⸗ḧᵄ ￼ BeanιBeanFactory ￼ו ԎҤ￼ὶᴭệֹјᾸἛṝχ 

1.1..1.1.3 ListableBeanFactory 

3. ὶᴭḧѲ҃ ḳᵸѧ Bean ᶢ ӡỤ￼ ẇΆ│ιḅ‬ Bean ￼Ѧᾭ ᴨ• ᶚ 

Bean ￼ ᵄ ‬ ḳᵸѧῗᵋץὐ•  Bean Ά│ψ 

1.1..1.1.4 HierarchicalBeanFactoryⱬḒ  

4. ⱬḒ  IoC ḳᵸ￼ὶᴭιḒḳᵸᴵҨ ὶᴭΆ│ ⱬḳᵸψ  

HierarchicalBeanFactory ὶᴭι Spring ￼ IoC ḳᵸᴵҨấ ⱬḒṖ ԋ ￼ḳᵸӌ ιḒ

ḳᵸᴵҨ ⱬḳᵸѧ￼ BeanιӇⱬḳᵸј Ḓḳᵸ￼ Bean Spring ӔּזⱬḒḳᵸḫ

וỄᶺ҃א ι⅝ḅᶈ Spring MVC ѧιṝאṖ Bean ӈ҈ ѦḒḳᵸѧι ўחṖᵙὙѰ

Ṗ￼ Bean ӈ҈ⱬḳᵸѧ ‾ιṝאṖ Bean ṏᴵҨẬּזўחṖᵙὙѰṖ￼ Beanι ўח

ṖᵙὙѰṖ￼ Bean ֱ јֹṝאṖ￼ Bean  

1.1..1.1.5 ConfigurableBeanFactory 

5. ῗ Ѧ ￼ὶᴭιᶭẶ҃ IoC ḳᵸ￼ᴵḧֺớιḜḧѲ҃ ᵸ Ṟớ ᵸ ḳ

ᵸִḊקᵅ ᶴתᵸ Ά│ψ 
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1.1..1.1.6 AutowireCapableBeanFactoryꜚ  

6. ḧѲ҃Ṅḳᵸѧ￼ Bean Ὗ• ֱεḅὟᵄḔש Ὗ ᶚש ζ ט ￼Ά│ψ 

1.1..1.1.7 SingletonBeanRegistry Ύ ᶛ Bean 

7. ḧѲ҃ӹ ᶈ ῼ ᵇḳᵸ├ԛᴅḫӕ Bean ￼Ά│ψḾ҈ᴅḫӕε singleton ζ￼ Bean 

‎ ιBeanFactory Һ ḕ Bean ḫӕιἍҨ ҇₭Ӕּז getBean() ᴨ Bean ῊṄ ὶҡ 

IoC ḳᵸ￼ ḕѧ ᴨ Bean ḫӕ Spring ᶈ DefaultSingletonBeanRegistry ѧώӗ҃

Ѧּ҈ז ḕᴅḫӕ Bean ￼ ḕᵸιḜῗ ѦּזHashMap ḫא￼ ḕᵸιᴅḫӕ￼ Bean Ҩ 

beanName ѭ Ӡḕᶈ ѦHashMap ѧ  

1.1..1.1.8 ᶭ  

8. ᶈִḊק BeanFactory Ὴιọ ѭԎώӗ ῄỐ⁭‟ι⅝ḅӔּז Log4Jι ᴏᶈ Ểїώ

ӗ Log4J ᾰҭι ‾ᵏט Spring ḳᵸἑјҺἵ  

ApplicationContext  

ApplicationContext ּי  BeanFactory ╘ּו ‎ιώӗ҃῭ᶺ ᵇḫ Ẕּו￼ז  

ApplicationContext Ἠ҃ HierarchicalBeanFactory ᵙ ListableBeanFactory ὶᴭιᶈ℅ᶢ

іι ᶺѦԎҤ￼ὶᴭἛṝ҃ BeanFactory ￼ו χ 

 
1. ClassPathXmlApplicationContext χ ҡ Ểז ᾰҭ 
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2. FileSystemXmlApplicationContext χ ҡᾰҭ ѧ ᾰҭ 

3. ApplicationEventPublisher χ ḳᵸὊῶᴧṵẔּזіїᾰ҆ҭ￼ו ιץὐḳᵸᵏ҆ט

ҭ ԋ ҆ҭ  

4. MessageSource χѭẔּזώӗ i18n ᶂ Ụ╦ק ו￼ ψ 

5. ResourcePatternResolver χ  Ἅ  ῶ  ApplicationContext ḫא ḫ҃א ӆ҈

PathMatchingResourcePatternResolver ￼ו ιᴵҨ Ṿׁ ￼ Ant ⁪￼ ◊ᾰ

ҭ Ể  Spring ￼ ᾰҭ  

6. LifeCycleχ ὶᴭῗ Spring 2.0 זԄ￼ι ὶᴭώӗ҃ start()ᵙ stop() ѣѦΆ│ιѮ

תίֺầℓᶴ҈זּ ᶈԏӌӔּזῊι ὶᴭᵃῊ  ApplicationContext ḫאᴣԏӌ 

Bean ḫאι Appl icationContext ҺṄ start/stop ￼ӡỤҽ ḳᵸѧἍῶḫ҃א ὶ

ᴭ￼ BeanιҨ ֹ ᵙίֺ JMXת үח ẙ ￼  

7. ConfigurableApplicationContext Ἓṝ҈ ApplicationContext ιḜᾺᶭ҃זѣѦѮ

￼Ά│χ refresh() ᵙ close()ι  ApplicationContext ԏῶᵏט ֻᾺᵙԋ Ẕּזії

ᾰ￼ ד ᶈẔּזіїᾰԋ ￼ừ֙ї ()refresh זּ ᴏᴵᵏטẔּזіїᾰιᶈṰ ᵏט

￼ꜛỗїι refresh זּ ()ֱ▐ ḕẊ Ὰ ӡỤι זּ close()ֱᴵԋ Ẕּז

іїᾰ  

WebApplicationᵣ  

WebApplicationContext ῗњ ѭ Web Ẕּ֝זᶵ￼ιḜӹ ҡ Ḿ҈ Web ⁞ ẹ￼

Ểѧ ᾰҭḢἄִḊקṪӐ ҡ WebApplicationContext ѧᴵҨ ệ 

ServletContext ￼ẬּזιᾯѦ Web ẔּזіїᾰḾ ṄӐѭṞớᾣ ֹ ServletContext 

ѧιҨӝ Web ẔּעזᶫᴵҨ  Spring Ẕּזіїᾰ  

 

6.1.7.4. Spring Bean ᵬ  

Spring 3 ѧѭ Bean ḧѲ҃ 5 ѧӐּזᶟιָ֫ѭ singleton εᴅӕζ prototype εᴝᶚζ

request session ᵙ global session ι5 Ӑּזᶟ ῎ḅїχ 

singleton̔ ᶛ ̂ ҊҌ ῃ̃ 

1. singleton χᴅӕ₩ẪιSpring IoC ḳᵸѧᴱҺḕᶈ ѦԊҕ￼ Bean ḫӕιῂ ῶᶺṈѦ

Bean ẬּזḜιḊ Ὕᵇᵃ Ḿ ₩Ẫᶈᶺ їῗјḠԅ￼ Singleton Ӑּזᶟῗ

Spring ѧ￼ ӐּזᶟιѼᴵҨῘ ￼Ṅ Bean ḧѲѭ singlet on ₩Ẫι ѭχ 

<bean id="userDao" class="com.ioc.UserDaoImpl" scope="singleton" />  
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prototype: ᶏ ⇔  

2. prototype: ᴝᶚ₩Ẫι⅛₭ Spring ḳᵸ ᴨ prototype ḧѲ￼ bean Ὴιḳᵸ Ṅֳấ

ѦᾺ￼ Bean ḫӕι⅛Ѧ Bean ḫӕ ῶ ṯ￼Ṟớᵙꜛỗι singleton ԅṕᴱῶ ѦḾ

⁞Ὧ ιḾῶꜛỗ￼bean Ӕּזprototype Ӑּזᶟι Ḿῂꜛỗ￼bean Ӕּזsingleton

Ӑּזᶟ  

Request̔ѿ requestѿҩ ᶛ 

3. request χᶈ ₭ Http ∂ѧιḳᵸҺ ᵻ Bean ￼ᵃ ḫӕ Ḿјᵃ￼ Http ∂ֱҺ

ғּוᾺ￼Beanι ћ bean ҝᶈẸׁHttp Request ԓῶᾦ,Ẹׁ Http ∂ ​ι bean

ḫӕѼṄҺ ⅓  

<bean id="loginAction" class="com.cnblogs.Login" scope="request"/ >  

session 

4. sessionχᶈ ₭ Http Session ѧιḳᵸҺ ᵻ Bean ￼ᵃ ḫӕ Ḿјᵃ￼Session

∂ֱҺֳấᾺ￼ḫӕι bean ḫӕҝᶈẸׁ Session ԓῶᾦ ᵃ Http ∂ ᵃι⅛ ₭

session ∂ֳấᾺ￼ḫӕι јᵃ￼ḫӕѳ јԊҕṞớιћḫӕҝᶈ ṯ￼ session ∂

ԓῶᾦι ∂ ​ιֱḫӕṄ ⅓  

<bean id="userPreference" class="com.ioc.Us erPreference" scope="session"/>  

global Session 

5. global Session χᶈ Ѧԅṕ￼ Http Session ѧιḳᵸҺ ᵻ Bean ￼ᵃ Ѧḫӕιҝᶈ

Ӕּז portlet context Ὴῶᾦ  

6.1.7.5. Spring Bean  

ᶛ  

1. ḫӕק ѦBeanιѼṏῗἅҪẂ ￼ new  

IOCᶭ ῀ 

2. ὟⱢSpring іїᾰḾḫӕק￼ Bean ιѼṏῗ IOC├Ԅ  

setBeanName  

3. ḅ‛ ѦBean Ṱ ḫ҃א BeanNameAware ὶᴭιҺ ￼אḜḫזּ setBeanName(String)

Ά│ι℅ᶴҽ ￼ṏῗSpring ᾰҭѧ Bean ￼ id Ӫ 

BeanFactoryAware  

4. ḅ‛ Ѧ Bean Ṱ ḫ҃א BeanFactoryAw are ὶᴭιҺ ￼אḜḫזּ setBeanFactory ι

setBeanFactory(BeanFactory) ҽ ￼ῗSpring Ṫᴔ εᴵҨּז ѦΆẪ‎ ᴨԎḜBeanι

ᴱ ᶈ Spring ᾰҭѧ Ѧ῞ ￼ Bean ṏᴵҨζ  
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ApplicationContextAware  

5. ḅ‛ ѦBean Ṱ ḫ҃א ApplicationContextAware ὶᴭιҺ זּ

setApplicationContext(ApplicationContext) Ά│ιҽԄ Spring іїᾰεᵃ‾ ѦΆẪѼ

ᴵҨḫאℓ 4 ￼ԓḳιӇ⅝ 4 ῭ḄιᵼѭApplicationContext ῗ BeanFactory ￼Ḓὶ

ᴭιῶ῭ᶺ￼ḫאΆ│ζ 

postProcessBeforeInitialization -∆  

6. ḅ‛ ѦBean ԋ ҃ BeanPostProcessor ὶᴭιṄҺ זּ

postProcessBeforeInitialization(Object obj, String s) Ά│ιBeanPostProcessor Ẃ זּ

Ӑῗ Bean ԓḳ￼῭ᾡιẊћּ҈י Ѧῗᶈ Bean ִḊק ​Ὴ זּ Ѧ￼Ά│ιѼᴵҨ Ẕ

ԓḕἆ҈זּ ḕἩ   

init-method 

7. ḅ‛Bean ᶈ Spring ᾰҭѧ ҃ init -method ṞớҺ ט Ԏזּ ￼ִḊקΆ│  

postProcessAfterInitialization 

8. ḅ‛ ѦBean ԋ ҃ BeanPostProcessor ὶᴭιṄҺ זּ

postProcessAfterInitialization(Object obj, String s) Ά│  

├χҨіṪӐḢἄҨᵅṏᴵҨẔּז Ѧ Bean ҃ι Ѧ Bean ῗ Ѧ Singleton ￼ιἍҨ

ừ֙їἅҪ ᵃזּ Ѧ id ￼ Bean Һῗᶈԓḳᶊᶍ ᵃ￼ḫӕιẸⱡᶈ Spring ᾰҭѧ

ѼᴵҨ Singleton  

Destroy ꜚ  

9. Ẹ Bean јԜ ῊιҺ ת▐ ⅎιḅ‛ Bean ḫ҃א DisposableBean ѦὶᴭιҺ

זּ ѦԎḫא￼ destroy() Ά│ψ 

destroy-method  

10. ῳᵅιḅ‛ Ѧ Bean ￼ Spring ѧ ҃ destroy -method ṞớιҺ ט Ԏזּ ￼

⅓Ά│  
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11. bean ‰ ῶѣѦ ￼Ṟớεinit -method ᵙ destroy -method ζ ḜҪӑᴵҨזּ ṯḧֺ

ִḊקᵙ├ Ά│ ḜҪѼῶ Ẕ￼├ ε@PostConstruct ᵙ@PreDestroy ζ  

<bean id="" class="" init -method=" ִḊקΆ│"  destroy -method=" ⅓Ά│">  

6.1.7.6. Spring ᶭ ῀  

῀ 

    

 /* ̆ Ḃ≠ ῀*/   

    public CatDaoImpl(String message){   

        this. message = message;   

    }  

<bean id="CatDaoImpl" class="com.CatDaoImpl">   

<constructor-arg value=" message "></constructor-arg>   

</bean> 
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setter ῀ 

  public class Id {   

    private int id;   

    public int getId() {    return id;    }   

    public void setId(int id) {     this.id = id;   }   

}  

 <bean id="id" class="com.id ">  <property name="id" value="123"></property>  </bean>   

῀ 

ỗṪᴔ ᵄộѲιṏῗ זּ ỗṪᴔ￼Ά│‎ ᴨ ṯ ￼Ḿ ιѭ҃ spring Ἅת

ῶḾ ιἅҪј ὶ "Ṫ . ỗΆ│()"‎ ᴨḾ ι ῗӘⱡ spring ├Ԅ￼ẻẪ

ᴨχ 

public class DaoFactory {   //    

    public static final FactoryDao getStaticFactoryDaoImpl(){   

        return new StaticFacotryDaoImpl();   

    }   

}   

 public class SpringAction {   

          private FactoryDao staticFactoryDao;  // ῀    

    // ῀ set    

    public void setStaticFactoryDao(FactoryDao staticFactoryDao) {   

        this.staticFactoryDao = staticFactoryDao;   

    }   

}   

//factory-method="getStaticFactoryDaoImpl" ҩ  

    <bean name="springAction" class=" SpringAction" >   

        <!--ᶏ ῀ , Ҋ ᴆ-->   

        <property name="staticFactoryDao" ref="staticFactoryDao"></property>   

           </bean>   

    <!-- ׆ Ҭ -->   

<bean name="staticFactoryDao" class="DaoFactory"  

factory-method="getStaticFactoryDaoImpl"></bean> 

 

ᶛ  

ḫӕṪᴔ￼Ỵộῗ ᴨḾ ḫӕ￼Ά│јῗ ỗ￼ιἍҨӑ Ӿ new Ṫᴔ ιԜ ῞זּ ￼

ḫӕΆ│χ  

   public class DaoFactory {   // ḫӕṪᴔ    

    public FactoryDao getFactoryDaoImpl(){   

        return new FactoryDaoImpl();   
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    }   

}  

public class SpringAction {   

    private FactoryDao factoryDao;      // ├ԄḾ     

     public void se tFactoryDao(FactoryDao factoryDao) {   

        this.factoryDao = factoryDao;   

    }   

}   

    <bean name="springAction" class="SpringAction">   

        <! --ӔּזḫӕṪᴔ￼Ά│├ԄḾ ,ḾẔї ￼ ᾰҭ-- >   

        <property name="factoryDao" ref="factoryDao"></property>   

    </bean>   

     <! --℅ᶴ ᴨḾ ￼ΆẪῗҡṪᴔ ѧ ᴨḫӕΆ│-- >   

<be an name=" daoFactory " class="com .DaoFactory"></bean>   

<bean name="factoryDao" factory -bean="daoFactory"  

 factory -method="getFactoryDaoImpl" ></bean>   

  

6.1.7.7. 5 Ҍ ꜚ   

Spring טὐἐץ ᵙ ט ιἐט ῗῶᶢ҈ xml ‗ Ά│ setter Ά│  

ט ῶҋ ט ￼ΆẪιᴵҨּז‎ὝṀSpring ḳᵸּז ט ΆẪ‎ Ә ├Ԅ  

1. noχ ￼ΆẪῗј ט ι ῘẪ ref Ṟớ‎  

2. byName χ ᴠᾭᵄ ט ιSpring ḳᵸᶈ ᾰҭѧᴧאbean ￼ autowire Ṟớ

ἄ byname ιѳᵅḳᵸ ᶃש ᵙ bean ￼Ṟớԏῶ ᵃᵄḔ￼ bean  

3. byTypeχ ᴠᾭ ᶚ ט ιSpring ḳᵸᶈ ᾰҭѧᴧא bean ￼ autowire Ṟớ

ἄbyTypeιѳᵅḳᵸ ᶃש ᵙ bean ￼Ṟớԏῶ ᵃ ᶚ￼bean ḅ‛ῶᶺ

Ѧ bean ᵀ‍ҭιֱἲ֧  

4. constructor χ ѦΆẪ ӆ҈ byTypeι Ӈῗ ώӗ ‗ ᵸᴠᾭιḅ‛≡ῶ ḧ￼Ṿᴠᾭ

￼‗ ᵸᴠᾭ ᶚιṄҺἲ֧ầẂ  

5. autodetect χ Ӿṍ Ӕּזconstructor ‎ ט ιḅ‛ῂ│ṪӐιֱӔּזbyType ΆẪ  
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6.1.8. Spring APO  

6.1.8.1.  

"₪֬"￼Ἡ ι׃ ẦṂ ￼Ḿ ԓ ιẊṄ Ҏẽᵠ҃ᶺѦ ￼ԇԊ ѭṂ ֹ Ѧᴵ ᶒι₩זּ

ẊṄԎᵘᵄѭ"Aspect" ιᴏ֬ Ἅ "֬ "ι ᴅ ṏῗ Ҏљўחῂԋιᴐѭўח₩ᶒἍԊ

ᵃ ￼זּ ἆ үṂ ‎ιӝ҈֟Ṉ ￼ ᶶҦ ι Ӊ₩ᶒѳ ￼ ᵀẙιẊῶַ҈῾

‎￼ᴵᾛӐớᵙᴵ ἴớ  

Ӕּז"₪֬"Ἡ ιAOP Ἣ ҭ ֫ѭѣѦ ֫χ⁄Ọԋ├♇ᵙ₪֬ԋ├♇ ўחᶴת￼Ѯ ╙

ῗ⁄Ọԋ├♇ιљѳԋ јᶽ￼ ֫ῗ₪֬ԋ├♇ ₪֬ԋ├♇￼ Ѧ⸗♇ῗιҤҪ Ẃᴧּו

ᶈ⁄Ọԋ├♇￼ᶺᶴι ᴿᶴᶢ  ӆι⅝ḅ  ῄỐ ҆ⱶ AOP ￼Ӑּזᶈ҈֫

ѧ￼ᴿ ԋ├♇ιṄ⁄Ọԋ├♇ᵙ₪֬ԋ├♇֫ Ầ‎  

AOP Ѯ Ẕּזᶋ῟ῶχ 

1. Authentication    

2. Caching ḕ 

3. Context passing ԓḳҽ  

4. Error handling ᶴת 

5. Lazy loading  ἁז  

6. Debugging    

7. logging, tracing, profiling and monitoring  ẹ  Ҹק ›֝ 

8. Performance optimization  ớ Ҹק 

9. Persistence   ὙѰק 

10. Resource pooling  ◊− 

11. Synchronization  ᵃℓ 

12. Transactions ҆ח 

6.1.8.2. AOP  

1 ֬ εaspectζχ ῗḾⱶӌ⸗ề￼Ἲ ι֬ ṏῗḾ₪֬ԋ├♇￼Ἲ  

2 ₪֬ԋ├♇χḾᵤҎΆ│ ὋἈιὋἈᵅỘѱᶴתι Ҏԋ├♇ ѳѭ₪֬ԋ├♇  

3 ὶ♇εjoinpoint ζχ ὋἈֹ￼♇ιᵼѭ Spring ᴱᾟὙΆ│ ᶚ￼ ὶ♇ιἍҨᶈ Spring

ѧ ὶ♇Ὕ￼ṏῗ ὋἈֹ￼Ά│ιḫ і ὶ♇ ᴵҨῗḔⅎἆ ‗ ᵸ  

4 ֬Ԅ♇εpointcut ζχḾ ὶ♇ ὋἈ￼ḧѲ 

5 εadviceζχἍ Ὕ￼ṏῗὝὋἈֹ ὶ♇ѳᵅ Ἒ ￼Ҧ ι ֫ѭׁ ᵅ

ầẂ ῳ ע ҋ  

6 ‰Ḿ χҦת￼ ‰Ḿ  

7 ԄεweaveζχṄ֬ Ẕֹּז ‰Ḿ ẊṀ ҦתḾ ֳấ￼  
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8 ẬԄεintroduction ζχᶈјӢᾡҦ ￼ׁώїιẬԄᴵҨᶈ ῼѭ ז▌ỗᶊט ҎΆ│

ἆḔⅎ  

ᴠ χhttps://segmentfault.com/a/1190000007469968  

 

6.1.8.1. AOPң ף  

Spring ώӗ҃ѣ ΆẪ‎ּוἄҦתḾ : JDKProxy ᵙ Cglib ιԏӌӔּזᵤ ΆẪּוἄּי

AopProxyFactory ⁞Ὧ AdvisedSupport Ḿ ￼ ‎֘ḧ ￼ ‛ῗḅצּ ‰ ῗὶᴭι

ֱӔּז JDKטỗҦתἩ ιᵋֱӔּזCglib ‎ּוἄҦת  

JDKꜚ ף  

1. JDK ѮתỗҦט ╧ᴣֹ java.lang.reflect ѧ￼ѣѦץ χProxy ᵙ InvocationHandler

InvocationHandler ῗ Ѧὶᴭι ḫא ὶᴭḧѲ₪֬ ιẊ ᴦṃ ֺ זּ ‰

￼Ҧ ιטỗṄ₪֬ ᵙўח ֺᶈ Proxy זַּ InvocationHandler ỗֳấט

Ѧ ᵀ• ὶᴭ￼ḫӕιּוἄ ‰ ￼ҦתḾ  

https://segmentfault.com/a/1190000007469968
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CGLibꜚ ף  

2. χCGLib ԅ ѭ Code Generation Library ιῗ ѦẶᶽ￼ ớ ι ￼Ҧ ἄוּ ẓι

ᴵҨᶈ ῼἛṝ Java љḫא Java ὶᴭιCGLib Ṃ ҃ asmιᴵҨԜ ῼטỗּוἄᾺ

￼ class ᵙ JDKטỗҦת ⅝ χJDKֳấҦתῶ Ѧ ֺιṏῗᴱ ѭὶᴭֳấҦתḫӕι

Ḿ҈≡ῶ ὶᴭḧѲўחΆ│￼ ιֱᴵҨ CGLib ֳấטỗҦת  

6.1.8.2.  

 @Aspect  

public class TransactionDe mo {  

       @Pointcut (value="execution(* com.yangxin.core.service.*.*.*(..))")  

    public void  point() { 

      } 

     @Before(value="point()")  

    public void before(){  

        System.out.println("transaction begin");  

    } 

       @AfterReturning(value = "p oint()")  

    public void after(){  

        System.out.println("transaction commit");  

    } 

        @Around("point()")  

    public void around(ProceedingJoinPoint joinPoint) throws Throwable{  

        System.out.println("transaction begin");  

        joinPoint. proceed();  

        System.out.println("transaction commit");  

    } 

} 
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6.1.9. Spring MVC  

Spring ￼₩ᶚ- ᶃ-ίֺᵸεMVCζ⁭‟ῗᶀ Ѧ DispatcherServlet ‎ ￼ι Ѧ Servlet

ҺἫ ∂֫ᴧ ᴿѦᶴתᵸιẊᾟὙᴵ ￼ᶴתᵸῑṃ ᶃ …  ᶊק ῊתљѮ …

ιּה ᾟὙᾰҭіҽ  

6.1.9.1. MVC  
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Http ⌠ DispatcherServlet  

(1) ḭἋ ∂ώҐֹDispatcherServl et  

HandlerMapping  

יּ (2) DispatcherServlet ίֺᵸ‬ ѦἆᶺѦ HandlerMapping ιἧֹᶴת ∂￼

Controller  

Controller 

(3) DispatcherServlet Ṅ ∂ώҐֹController  

Controller ҙⱵ ̆ ModelAndView 

(4)(5) ᵙתᶴחўזּ ᵻ ‛χController חўזּ ᶴתᵅι ᵻModelAndView  

DispatcherServlet ModelAndView 

(6)(7)ᶴת ᶃῑṃẊ ᵻ₩ᶚχ DispatcherServlet ‬ ѦἆᶺѦ ViewResoler ᶃ ‘ᵸι

ἧֹModelAndView Ὕḧ￼ ᶃ  

ModelAndView HTTP 

(8) Http ᵠẔχ ᶃ Ṅ ‛Ῐ ֹḭἋ  

6.1.9.1. MVC  
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6.1.10. Spring Boot  

Spring Boot ῗּי Pivotal ᵽ ώӗ￼ԅᾺ⁭‟ιԎ ￼ῗּז‎ Ὰק Spring Ẕּז￼ִḊᾉ

ấҨᴣẦᴧ ⁭‟Ӕּ҃ז⸗ḧ￼ΆẪ‎ ιҡ ӔẦᴧҚᵔјԜ ḧѲ‾―ק￼

ΆẪιSpring Boot ᶈ҈ד ᴧṝ￼ồ ẔּזẦᴧ ᶟ(rapid application 

development) ἄѭ Ṁ Ԏ⸗♇ḅїχ 

1. ⇔ Spring  

2. ῀ Tomcat̆ WAR ᴆ 

3. Maven  

4. ꜚ Spring 

5. ᶫ ֟ ⱳ ̆ ̆ẫ  

ף .6 XML  [1] 

6.1.11. JPA  

6.1.11.1. ԊⱵ 

ῗח҆  Ẕּזѧјᴵἆ ￼ ҭ₩ᶚιḜӠ ἋᾛӐ￼ᴝḒớ ( Atomicity )זּ҃ ớ 

( Consistency ) ớ ( Isolation ) ᵙὙѰớ ( Durabilily )  

6.1.11.2. ԊⱵ 

ḸӘ ҈ẕṖ ◊ ᵸεӕḅᾭὯẓת ὶ )ι҆חᶴתṕ ᶈẸׁ҆ח ◊ԓ ℅ תᶴח҆

ΆẪјḕᶈḾẔּזῸחᵸ￼Ә ιᵼ ♄╗ᴐῂ│ᾟὙᶺᾭὯ◊￼֫ṵẪ҆ח ᶈᾭὯẓ

ὶѧӔּז ᶊ҆ח ӕḅїχ 

  public void transferAccount() {  

   Connection conn = null;  

   Statement stmt = null;  

   try{  

    conn = getDataSource().getConnection();  

 // ꜚ ֜ ҹ falsĕ ҹ true ↕ ᴪ ѿ ҹѿҩԊⱵ ꜚ ֜ 

    conn.setAutoCommit(false); 

    stmt = conn.createStatement();  

    //  A Ҭ ⁞  500  

   stmt.execute("update t_account set amount = amount - 500 where account_id = 'A'"); 
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    //  B Ҭ ⱴ 500  

   stmt.execute("update t_account set amount = amount + 500 where account_id = 'B'"); 

    // ֜ԊⱵ 

       conn.commit(); 

             // ԊⱵ ֜̔ ң ᵬ ⱳ 

   } catch(SQLException sqle){     

     // ̆ ԊⱵҬ Ạ 

                                                       conn.rollback(); 

     // ԊⱵ ̔ ң ᵬ ῃ  

                                                      stmt.close();  

                                                        conn.close();  

   }  

  } 

6.1.11.1. № ԊⱵ 

 

Java ҆ח ὶᴭεJTAχJava Transaction API ζᵙ Java ҆חῸח (JTSψJava Transaction 

Service) ѭ J2EE Ẉᴶώӗ҃֫ṵẪ҆חῸח ֫ṵẪ҆חεDistributed Transaction ζץὐ҆ח

ᵸεTransaction Managerת ζᵙ ѦἆᶺѦᾟὙ XA ᴃ ￼ ◊  ᵸ ( Resourceת

Manager ) ἅҪᴵҨṄ ◊ ᵸת ӮүỴ ᶚ￼ὙѰקᾭὯḕӴψ҆ח ᵸἨἻת Ἅῶ҆ח

ᴠљᴅӺ￼ᴃ љίֺ  

public void transferAccount() {  

   UserTransaction userTx = null;  

   Connection connA = null; Statement stmtA = null;   

   Connection connB = null; Statement stmtB = null;  

 try{  

// ệ Transaction תḾ  

 userTx = (UserTransaction)getContext().lookup("ja va:comp/UserTransaction");  

 connA = getDataSourceA().getConnection(); // ҡᾭὯẓ A ѧᴨệᾭὯẓ ὶ 

  connB = getDataSourceB().getConnection(); // ҡᾭὯẓ B ѧᴨệᾭὯẓ ὶ 

userTx.begin();    // ᵏח҆ט 

 stmtA = connA.createStatement(); // Ṅ A Ἃѧ￼ ֟Ṉ 500  

stmtA.execute("update t_a ccount set amount = amount -  500 where account_id = 'A'");  

    // Ṅ B Ἃѧ￼ ᶭ500 ז  

    stmtB = connB.createStatement();  
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stmtB.execute("update t_account set amount = amount + 500 where account_id = 'B'");  

    userTx.commit(); // ώҐ҆ח 

ώҐχח҆ //   ￼ѣℓᾛӐᵃῊἄוεᾭὯẓ A ᵙᾭὯẓ B ѧ￼ᾭὯ ᵃῊ῭Ὰζ 

 } catch(SQLException sqle){  

  // ᴧּוầẂιᵻ●ᶈ ҆חѧ￼ᾛ  

                 userTx.rollback(); ᵻ●χᾭὯẓ A ᵙᾭὯẓ B ѧ￼ᾭὯ῭Ὰח҆ // ᵃῊᾗ  

 } catch(Exception ne){ }  

} 

6.1.11.1. ң ֜ 

ѣ ⅎώҐѮ Ӡ ҃֫ṵẪ҆ח￼ᴝḒớχᴏἍῶ ♇ ѱԅӮ ѱԅјӮιἍ ￼ѣѦ ⅎ

ῗὝχ ⅎχ֝ᶵ ⅎψ ҇ ⅎχώҐ ⅎ  

 

1‰  

ᴃח҆ ח҆) (ᵸת ⅛Ѧᴠљ ( ◊ ᵸ)ᴧת Prepare ╦Ụι⅛Ѧᴠљ ѱ ὶ ᵻ

᷂ (ḅ  ᷂ )ι ѱᶈ ᶊἚ ￼ι֒ ᶊח҆ redo ᵙ undo ῄỐιӇјώҐιֹ

ɒє҆ ᶵιᴱ Ѡ ɓ￼ꜛỗ  

2 ֜ ̔ 

ḅ‛ᴃ ᾠֹ҃ᴠљ ￼᷂ ╦Ụἆ Ὴι ὶ ⅛Ѧᴠљ ᴧ ᵻ●(Rollback) ╦Ụψᵋֱι

ᴧ ώҐ(Commit) ╦Ụψᴠљ ⁞Ὧᴃ ￼ὝҧἚ ώҐἆ ᵻ●ᾛӐι ᾣἍῶ҆חᶴת

ѧӔּז￼ ◊ (├Ỵ:ọ ᶈῳᵅ ⅎ ᾣ ◊) 
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ṄώҐ֫ἄѣ ⅎ ￼ ￼Ễ῎ ιṏῗṓᴵ ῝ᶊώҐ҆חι ᶈώҐׁṓᴵח҆ ᶊḢἄ

Ἅῶ Ḣἄ￼ṪӐ  

 

 

 

 

 

 

 

6.1.12. Mybatis  

Mybatis ѧῶ ḕᵙ҇ ḕι ừ֙ї ḕῗẦᵏ￼ι ћῗј ԋ ￼ ḕ

ῗὝ SqlSession ָ￼ ḕιẸᶈᵃ Ѧ SqlSession ѧ ᵃ￼ SQL ᴯ‬ Ὴι ҇₭Ҩ

ᵅ￼‬ јҺҡᾭὯẓ‬ ι ῗ ὶҡ ḕѧ ᴨι ḕῳᶺ ḕ 1024 ‍ SQL ҇ ḕ

ῗὝᴵҨ SqlSession ￼ ḕ ῗ mapper ָ￼ ḕιḾ҈ mapper ָ￼ ḕјᵃ￼

sqlsession ῗᴵҨԊҕ￼  
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6.1.12.1. Mybatis ѿ ̂sqlsession ַ̃ 

₭ᴧ֧ Ѧ‬ sqlιsql ‬ ‛֒Ԅ sqlsession ￼ ḕѧι ḕӔּז￼ᾭὯ ‗ῗ

Ѧmap  

keyχMapperID+offset+limit+Sql+ Ἅῶ￼Ԅᴠ 

valueχּזἋӡỤ 

ᵃ Ѧ sqlsession Ԝ₭ᴧ֧ ᵃ￼ sqlιṏҡ ḕѧᴨ֧ᾭὯ ḅ‛ѣ₭ѧ א֧ commit ᾛӐ

εӢᾡ ז▌ ֵ ζι  sqlsession ѧ￼ ḕתᶟԅ ▐ ιї₭Ԝᴞ ḕѧ‬ јֹἍ

Ҩ ҡᾭὯẓ‬ ιҡᾭὯẓ‬ ֹԜ֒Ԅ ḕ  

6.1.12.2. ԋ ̂mapper ᶡ῞̃ 

҇ ḕ￼ ᶀῗmapper ָεmapper ᵃ Ѧᵘᵄ ζιmapper Ҩᵘᵄ ѭᴅӈֳấ

ḕᾭὯ ‗ι ‗ῗmap mybatis ￼҇ ḕῗ CacheExecutor ḫא￼ CacheExecutor
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Ԏḫῗ Executor ￼ҦתḾ Ἅῶ￼‬ ᾛӐιᶈ CacheExecutor ѧ ҺӾש ḕѧῗᵋḕ

ᶈιјḕᶈֱ‬ ᾭὯẓ  

keyχMapperID+offset+limit+Sql+ Ἅῶ￼Ԅᴠ 

ΐᵣᶏ ̔ 

1. Mybatis ԅṕ ѧᵏּ҇ז ḕ  

2. ᶈḾẔ￼Mapper.xml ѧ cache ♇ 

3. ᶈḾẔ￼ select ‬ ♇ѧ▌ז useCache=true  

 

6.1.13. Tomcat  

http://www.importnew.com/21112.html 
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7.   Ⱶ 

7.1.1. Ⱶ Ύ  

 Ὸח├ԛṏῗ ἴ Ѧ︡ ιḜ ת ԓἍῶ￼Ὸחᶊᶍ ẸᾺ￼ῸחᵏטᵅιḜҺᵇ︡

Ґể ṯ￼ᶊᶍӡỤ Ὸח￼Ә Ά ὶᵇ︡ Service Provider ᶊᶍṏ ҃ Ẹїּ҈זῸ

ԛ￼Ṫԏ├ח Ẃᶺ ZooKeeper ιConsulιEtcd, ῶ Netflix Ḳ￼ eureka Ὸח├ԛῶѣ

ẻẪχḭἋ ├ԛᵙ ѕΆ├ԛ  

7.1.1.1. Ύ̂zookeeper̃ 

ḭἋ ├ԛῗῸח ├ԛљ├ ￼ṪӐ ẸῸחᵏטᵅᵇ├ԛѧỌ├ԛ ιẸῸחї

Ὴ├ ṯ ῼ ᵙ├ԛѧỌӠὙỌ Ọ ј ḧ ḭἋ ‎ӮιѼᴵҨּי├ԛѧỌ

ε Ѧ ᴲή╗ζ ΆẪ￼ ♇ῗ├ԛṪӐљῸח ᵀᶈ ιјᵃ ḫא

᷿├ԛ  

 

7.1.1.2. ҈ Ύ̂♀ Registrarזΐײַ ̃ 

ѕΆ├ԛּי Ѧ꜠ ￼ῸחRegistrar ├ԛљ├ ẸῸחᵏטᵅҨ• ΆẪ Registrar ι

ⱡᵅ Registrar ᵇ├ԛѧỌᴧ ├ԛṪӐ ᵃῊ├ԛѧỌ ἴљῸחѳ ￼Ọ ιẸῸחј

ᴵּזῊιᵇ├ԛѧỌ├ Ὸח ΆẪ￼ ♇ῗ Registrar ọ ῗ Ѧ ᴵּז￼ ιᵋֱ├ԛ

ṪӐ≡│ ṝ  
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7.1.1.3.  

ḭἋ ᴧאῗὝḭἋ ‬ ᴵּזῸחᶊᶍιҨᴣ ᶎ ￼ṪӐ ΆẪῳΆӝ ὶι

ћѼΆӝӮ ᶎ Ԝ ῆᴧא•ѦῸחјᴵּז ᴏὭᴰᶹ Ѧι Ẃ ὶ ♇Ѽᶈ҈ᶺ

Ὴ￼ ᶶṪӐι⅛Ѧ ḫא ᵃ￼  
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7.1.1.4. Ⱶ  

Ὸח ᴧא ᶹ￼ Router Ὸחι ∂Ӿἔֹ Router ιⱡᵅ Router ‬ Ὸחљ ᶎ

ΆẪ ⱡ≡ῶḭἋ ᴧא￼ ♇ιӇῗḜ￼ ♇ῗӠ Router ￼ ᴵּז  

 

7.1.1.5. Consul 

7.1.1.6. Eureka 

7.1.1.7. SmartStack 

7.1.1.8. Etcd 

 

 

7.1.2. API ῏ 

API Gateway ῗ ѦῸחᵸιѼᴵҨ ῗ Ԅ ￼ᵪ ♇ ᵇḾ ₩Ẫѧ￼

Facade ₩ẪỄӵ API Gateway Ṃ ԓ ￼‟‗ιẊћώӗAPI ᴿѦḭἋ Ḝ ᴵ ῶ

ԎҤו ιḅά  ί ᶎ ḕ ∂֫Ɑᵙ ת ỗᵠẔᶴת їᶃṝ ҃

Ѧ ẔẸׁ‟‗￼API Gateway  
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API Gateway ∂ ᴧ ᵀἄᵙᴃ Ὥ Ἅῶ‎ ḭἋ ￼ ∂ Ӿ API Gatewayι

ⱡᵅ יּ Ҏ ∂ֹḾẔ￼ỉῸח API Gateway Ṅ Ẃ ת‎ᶴחᶺѦỉῸזּ Ѧ ∂Ҩ

ᴣ ᵀᶺѦῸח￼ ‛ ḜᴵҨᶈ web ᴃ љԓ Ӕּז￼ Web ᴤḄᶚᴃ Ὥιḅ

HTTPᴃ WebSocket ᴃ  

7.1.2.1.  

Ὸח ᴧѮ ῗḾḭἋ ￼ ∂Ḡ ỉῸח￼ ᴧֹјᵃ￼Ὸחі  

7.1.2.2.  

Ἣўחі ὶᴭἑחᶺѦῸזּ Ḣἄ￼ṪӐᵀẊἄ ₭ Ḿᶹזּ ώӗῸח  

7.1.2.3.  

♇ῗᾟὙSOAPιJMSιRest ￼ᴃ Ὥ  

 

7.1.2.4.  

♇ῗᾟὙXML ᵙ Json ѳ ￼ἵᾰ⁪Ẫ Ὥ εᴵד ζ 
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7.1.2.5. ῃ  

1. ᶢ҈ Token ￼ḭἋ ίֺᵙḠԅ  צּ

2. ҽ ᾭὯᵙἵᾰזḸιֹῸח Ḹι ᶈḭἋ ῶ꜠ ￼SDKҦץת 

3. ᶢ҈Https ￼ҽ ḸιḭἋז ᵙῸח ᾭḔ ѿᾟὙ 

4. ᶢ҈OAuth2.0 ￼ῸחḠԅ (ά  ιḭἋ ιḸ ₩Ẫ ζ 

7.1.3. Ҭ  

ѧỌ Ӑזּ ￼ᴠᾭ ιḜ ◑ ḅї֡Ѧ ∂χ ᾦ ᴨ ḫῊỵ ֫ṵẪ

 

7.1.3.1. zookeeper Ҭ  

ḫא￼‟‗ᶃḅїἍ ι ᴨᾭὯז ֹԓḕΆẪ ֘ ᾦ ᴨ￼ ιӨי zookeeper ￼ ♇

ᵎ ֺ‎ḫאḫῊỵ  

 

7.1.3.2. Ҭ №  

 

 

7.1.4. Ԋᴆ ̂kafkã 

╦ỤῸחᵙ҆ҭ￼ ẙιẂּזּז kafka ιactivemq  

7.1.5. Ⱶ ̂starter -sleuth ̃ 

 ỉῸחᾭ јᾸᶭ ι Ѧ ∂ҡ ѦỉῸֹחї ѦỉῸח￼ҽᾘ ι Spring 

Cloud Sleuth ⃰ῗ ֘ Ѧ ιḜᶈῄỐѧẬԄᵪ IDιҨӠ ỉῸח ѳזּ ￼ ớι

‾ӑṏ •Ѧ ∂ῗḅӍҡ ѦỉῸחҽ ֹї Ѧ  



13/04/2018  Page 145 of 283 
 

  

1. ѭ҃ḫא ∂ ιẸ ∂ᴧ ֹ֫ṵẪ ￼Ԅᴭ ♇Ὴιᴱ Ὸח ⁭‟ѭ ∂

ֳấ Ѧᵪ ￼ ‰ ιᵃῊᶈ֫ṵẪ ԓ ╙ ￼Ὴӧι⁭‟Ḋ ӠὙҽ ᵪ ‰

ι ֹ ᵻ ∂Άѭ₿ι Ѧᵪ ‰ ṏῗׁᾰѧώֹ￼ Trace ID Trace ID ￼

ẹιἅҪṏ ṄἍῶ ∂ ῄỐԋ ‎  

2. ѭ҃ ᴿᶴתᴅӺ￼Ὴ ả ιẸ ∂ ֹᴿѦῸח ҭῊιἆῗᶴת ֹ •Ѧꜛỗ

ῊιѼ Ѧᵪ ‰ ‎‰ Ḝ￼ẦḊ ԏӌ Ҩᴣ ​ι ‰ ṏῗἅҪׁᾰѧώֹ

￼Span IDιḾ҈⅛ѦSpan ‎ ιḜọ ῶẦḊᵙ ​ѣѦ ♇ι ẹẦḊSpan ᵙ

​Span ￼Ὴ Ἁιṏ ֧ Span ￼Ὴ ả ι ҃Ὴ Ἁ ẹѳᶹιḜ ᴵҨץᵍ

ҎԎҤӺᾭὯι⅝ḅχ҆ҭᵄ ∂ӡỤ  

3. ᶈồ Ԅ ӕѧιἅҪ —ḫ҃אῄỐ ָ￼ ӡỤὶԄι Ḣԅặ҈וspring -cloud -

starter -sleuth ҭ￼ḫא ᶈ Spring Boot Ẕּזѧι ᶈṪ ѧẬԄ spring -cloud -

starter -sleuth Ә ѳᵅι ḜҺ ấ‗זѭẸׁẔּ￼ט ᴿ ӡ ￼  ֺι⅝ḅχ 

Á ḅRabbitMQ Kafkaεἆ ԎҤүӍSpring Cloud Stream ḧᵸḫא￼╦Ụ

ѧ ҭζҽ ￼ ∂  

Á Zuul Ҧתҽ ￼ ∂  

Á RestTemplate ᴧ ￼ ∂  

7.1.6. Ⱶ ̂Hystrix̃ 

ᶈỉῸח‟‗ѧ ẂҺῶᶺѦῸחṖ ιᶢזּ Ὸח￼ᾥ ᴵ ҺṀ ᾥ ι ἄᾯѦ

јᴵּז￼ừ֙ι א ѭῸח ṦᾦẔ Ὸח ṦᾦẔῗ ᵼɒῸחώӗ ɓ￼ј

ᴵּזṀ ɒῸח╦ ɓ￼јᴵּז,ẊṄјᴵּז ░ᾣᶽ￼  

 ⱤᾸᵸ￼ᴝתỄ ᴅιḅᵃּדכ Ӡἴᵸ ḜᴵҨḫאồ ᷂ ιḅ‛Ḝᶈ ⅎῊ ԓә╜ֹ

ᶺ ӆ￼ ιҺẶ ԎҨᵅ￼ᶺѦ ồזּ ᷂ ιјԜ Ὸחᵸιҡ ₿Ẕּז ẑ

јᾸᶊṍ Ἒ ᴵ Һ᷂ ￼ᾛӐιӔệẔּז ẑ Ἒ јּז ểӢ⃰ ιἆ ╡ CPU

Ὴ ᴞ ֹ Ὴ ￼ Ὴғּו ⱤᾸᵸѼᴵҨӔẔּז ẑ ᶼ Ᾰ ῗᵋṰ Ӣ⃰ιḅ‛Ṱ

Ӣ⃰ιẔּז ẑҺԜ₭ṍ ᾛӐזּ  
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7.1.6.1. Hystrix └ 

Ᾰ ᵸỄḄת , Ẹ Hystrix Command ∂ᵅ Ὸ᷂ח ᾭ ḧ⅝ӕ( 50%), Ᾰ ᵸҺ

֬ὭֹẦ ꜛỗ(Open). ῊἍῶ ∂Һ ὶ᷂ јҺᴧ ֹᵅ Ὸח. Ᾰ ᵸӠὙᶈẦ ꜛỗ

ⅎῊ ᵅ( 5 ὭֹᴁẦ֬ט ,( ꜛỗ(HALF-OPEN). ῊҺֶᾸї ₭ ∂￼ ᵻừ֙, 

ḅ‛ ∂ἄו, Ᾰ ᵸ֬ᵻ ꜛỗ(CLOSED), ɛ ֱ Ὰ֬ὭֹẦ ꜛỗ(OPEN). Hystrix ￼Ᾰ ᵸ

ṏӵἅҪḲẛּכ ѧ￼Ӡ ѡ, ῆᵅ Ὸחјᴵּז, Ᾰ ᵸҺ ὶ֬Ᾰ ∂ , ԁᴧ ᶽ ῂᾦ

∂ẽᵠ ᵉᵆ , ẊћᾸ ᵸῶ ἅ₅╜ẊỠᶶ￼ ד  

7.1.7. API  

SwaggerAPI תṪԏ  
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8. Netty ҍ RPC 

8.1.1. Netty  

Netty ῗ Ѧ ớ ầℓ҆ҭ NIO￼ט ⁭‟ιᶢ҈ JAVA NIO ώӗ￼ API ḫא Ḝώӗ҃Ḿ

TCP UDP ᵙᾰҭҽ ￼ᾟὙιӐѭ ѦầℓNIO ⁭‟ιNetty ￼Ἅῶ IO ᾛӐ ῗầℓ ᶩ

￼ι Future -Listener  ֺιּזἋᴵҨΆӝ￼Ѯט ᴨἆ  ֺ ệ IO ᾛӐ ‛  

 

8.1.2. Netty  

ᶈ IO ѧιẸ ᵃῊᶴתᶺѦḭἋ ὶԄ ∂ῊιᴵҨַּזᶺ ἆ IOᶺ ᶶּזἩ 

ᶴת IOᶺ ᶶּזἩ  ἫᶺѦ IO￼ ᶩᶶֹּזᵃ Ѧselect ￼ ᶩіιҡ Ӕệ ᶈ

ᴅ ￼ừ֙їᴵҨᵃῊᶴתᶺѦḭἋ ∂ љҽ ￼ᶺ /ᶺ ₩ᶚ⅝ιI/O ᶺ ᶶּז￼

ῳᶽҸמῗ Ầ ṇι ј ֳấᾺ￼ ᶹ ἆ ιѼј ἴ Ҏ ᵙ

￼ ι Ӊ҃ ￼ ἴṪӐ ι ҃ ◊  

љSocket ᵙServerSocket ḾẔιNIO Ѽώӗ҃SocketChannel ᵙServerSocketChannel

ѣ јᵃ￼᷿ὶḔ ḫא  

8.1.2.1.  

Netty ‟‗ὟⱢReactor ₩Ẫ ᵙḫאιḜ￼Ὸח ӡẑ֯ᶃḅїχ 

 
ḭἋ ӡẑ֯ᶃḅїχ 
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Netty ￼ IO NioEventLoop ҈יּ ᵀ҃ᶺ ᶶּזᵸ Selector ιᴵҨᵃῊẊᴧᶴתἄ︣і׳Ѧ

ḭἋ Channelιּ҈י ֒ᾛӐ ῗ ᶩ￼ι ṏᴵҨӼ֫ώ״ IO ￼ ᾦꞌι ԁּ҈י

IO ᶩṀ ￼ Ὓ  

8.1.2.1. NIO 

Netty҈יּ ầℓ҃זּ ӡ₩Ẫι Ѧ IO ᴵҨẊᴧᶴתN ѦḭἋ ὶᵙ ֒ᾛӐι ҡ⁞

 і ֘҃ҽ ᵃℓ ᶩ IO ὶ ₩ᶚι‟‗￼ớ ẵớӄ ᵙᴵד ớ ệֹ҃‖

ᶽ￼ώ״  
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8.1.2.2. ̂DIRECT BUFFERSᶏ ῤ ̃ 

1. Netty ￼ὶᾠᵙᴧ ByteBuffer זּ DIRECT BUFFERSιӔּזᶤᶹ ὶԓḕ Socket ֒ι

ј Ḕ ὓ₭҇￼ת֗ ḅ‛Ӕּזҽ ￼ᶤԓḕεHEAP BUFFERSζ Socket ֒ι

JVM ҺṄᶤԓḕ Buffer ὓ Ұֹ ὶԓḕѧιⱡᵅἑ֒Ԅ Socket ѧ ⅝҈ᶤᶹ ὶԓḕι

╦Ụᶈᴧ ѧᶺ҃ ₭ ԓḕὓ￼ת֗  

2. Netty ώӗ҃ ᵀBuffer Ḿ ιᴵҨ ᵀᶺѦByteBuffer Ḿ ιּזἋᴵҨӵᾛӐ ѦBuffer ‾

Άӝ￼Ḿ ᵀ Buffer ᾛӐι ԁ҃ҽ ԓḕὓ ￼ΆẪṄ֡Ѧṇ Buffer ᵀẊἄ Ѧᶽ￼

Buffe r  

3. Netty ￼ᾰҭҽ tr҃זּ ansferTo Ά│ιḜᴵҨ ὶṄᾰҭ ᾭὯᴧ￼ת֗ ֹ ‰Channelι

ԁ҃ҽ Ỉעwrite ΆẪṀ ￼ԓḕὓ  

8.1.2.3. ῤ ̂ ԍῤ ‖ └̃ 

JVM Ὁ ᵙ JITᴏῊ Ἡ ￼ᴧṝιḾ ￼֫ ᵙᵻᾠῗѦ Ẃ ￼ṪӐ ӇῗḾ҈

ת֗ Buffer ιừ֙ᴐ ῶјᵃι⸗ָῗḾ҈ᶤᶹ ὶԓḕ￼֫ ᵙᵻᾠιῗ ҭ Ὴ￼ᾛӐ ѭ҃ṓ

זּ ιNettyת֗ ώӗ҃ᶢ҈ԓḕ−￼ ת֗ ֺ זּ  

8.1.2.4. Reactor  

Ẃּז￼Reactor ₩ᶚῶѕ ιReactor ᴅ ₩ᶚ, Reactor ᶺ ₩ᶚ, Ѯҡ Reactor ᶺ ₩

ᶚ  

Reactor  

Reactor ᴅ ₩ᶚιὝ￼ῗἍῶ￼ IO ᾛӐ ᶈᵃ ѦNIO і ḢἄιNIO ￼ ḅїχ 

1) Ӑѭ NIO Ὸח ιὶᾠḭἋ ￼ TCP ὶψ 

2) Ӑѭ NIO ḭἋ ιᵇῸח ᴧ TCP ὶψ 

3) ᴨ ӡḾ ￼ ∂ἆ Ẕ ╦Ụψ 

4) ᵇ ӡḾ ᴧ ╦Ụ ∂ἆ Ẕ ╦Ụ  
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Reactor҈יּ ₩ẪӔּז￼ῗầℓ ᶩ IOιἍῶ￼ IO ᾛӐ јҺṀ ᶩιת і Ѧ ᴵҨ꜠

ᶴתἍῶ IO ԋ￼ᾛӐ ҡ‟‗Ṗ ι Ѧ NIO ḫᴵҨḢἄԎἨἻ￼ ӕḅι

Acceptor ὶᾠḭἋ ￼ TCP ὶ ∂╦Ụι ấ ἄוѳᵅι Dispatch ṄḾẔ￼ ByteBuffer

╘ᴧֹὝḧ￼Handler і ╦Ụ Ἃזּ Handler ᴵҨ NIO Ṅ╦Ụᴧ ḭἋ  

 Reactor  

Rector ᶺ ₩ᶚљᴅ ₩ᶚῳᶽ￼ָתṏῗῶ NIO ᶴת IO ᾛӐ  ῶњ Ѧ

NIO -Acceptor ҈זּ ᵎῸח ιὶᾠḭἋ ￼ TCP ὶ ∂ψ IO ᾛӐ- ֒

יּ Ѧ NIO − ι −ᴵҨ ￼֝‰זּ JDK −ḫאιḜץᵍ Ѧүח ֯ᵙ N

Ѧᴵּז￼ ιּי Ҏ NIO ╦Ụ￼ ᴨ ᵙᴧ ψ 

 

 Һ׆ Reactor  

Ὸח ὶᾠḭἋ҈זּ ὶ￼јԜῗѦ 1 Ѧᴅ꜠￼ NIO ι ῗ Ѧ꜠ ￼ NIO −

Acceptor ὶᾠֹḭἋ TCP ὶ ∂ᶴתḢἄᵅεᴵ ᵍὶԄץ ζιṄᾺֳấ￼

SocketChannel ├ԛֹ IO −εsub reactor −ζ￼•Ѧ IO іιּיḜ

SocketChannel ￼ ֒ᵙ ṪӐ Acceptor −ҝҝᴱּ҈זḭἋ ￼︡ ᾁἐᵙḠԅ

ι ῆ ấ ἄוιṏṄ ├ԛֹᵅ subReactor −￼ IO іιּי IO

ᵅ ￼ IO ᾛӐ  
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8.1.2.5. ȁ  

Netty ѩ҃זּ ῂ ק ιᶈ IO ԓ ѩ ᾛӐι ԁᶺ ҅Ṁ ￼ớ ї

і ιѩ ק ӆѶ CPUַּזꞌј ιẊᴧ ẙјᶼ Ӈῗι ᾯNIO −￼

ᴠᾭιᴵҨᵃῊᵏטᶺѦѩ ￼ק Ẋ ι ṕ ῂ ѩ￼ק ⅝ Ѧ ֯-

ᶺѦṪӐ ₩ᶚớ ῭Ҹ  

 

Netty ￼ NioEventLoop ᴨֹ╦Ụѳᵅι ὶ ChannelPipelineזּ ￼

fireChannelRead(Object msg) ιᴱ Ὥ֬טἋјѮזּ ι ҺּיNioEventLoop זּ

Ἃ￼Handlerזֹּ ιῼ ј ֬Ὥι ѩ ΆẪתᶴק ԁ҃ᶺ ᾛӐṀ ￼

￼ ҅ιҡớ ẙ ῗῳҸ￼  

8.1.2.6. ↓  

Netty ώӗ҃Ḿ Google Protobuf ￼ᾟὙι Ἓṝ Netty ￼ ὶᴭιּזἋᴵҨḫאԎḜ￼

ớ ẑ֯ק⁭‟ιӕḅ Thrift ￼ᴙ ҇ ֺ ⁭‟  

1. SO_RCVBUFᴝ SO_SNDBUFχ Ẃấ Ӫѭ 128K ἆ 256K  
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̆  

2. SO_TCPNODELAYχNAGLE │ Ṅ ץԓ￼ṇṂת֗ ט ι ἄ ᶽ￼Ṃץι ₿ᶽ

ṇṂץ￼ᴧ ᶩ ιҡ ώ Ẕּזᾦꞌ ӇῗḾ҈Ὴảᾧỵ￼Ẕּזᶋ῟ ԋ Ҹק

│  

Ҭ Hashṿ CPU  

3. ѧᾸχẦᵏ RPSᵅᴵҨḫא ѧᾸιώ״ ᵉᵆ RPS⁞ὯᾭὯץ￼◊ᶊᶍι ￼ᶊᶍҨ

ᴣ ￼ᵙ◊ ᴭι ֧ Ѧ hash Ӫιⱡᵅ⁞Ὧ Ѧ hash Ӫ‎ Ὅ ѧᾸ ￼ cpuιҡіṖ

‎ ιѼṏῗ Ṅ⅛Ѧ ὶᵙcpu ḧιẊ Ѧ hash Ӫι‎ᶎ ѧᾸᶈᶺѦcpu іιώ״

Ẋ ᶴתớ  

8.1.3. Netty RPC  

8.1.3.1.  

RPCιᴏ Remote Procedure Call ε ζιזּ זּ  і￼Ὸחιṏӵ חᶊῸ זּ

‾ RPCᴵҨỄḄ￼ ιḅ WebService ṏῗ ᶢ҈ Http ᴃ ￼ RPC Ѧ RPCᾯӌ⁭‟

ḅїχ 

 

8.1.3.2. ῏  

 

1. Ὸחᴧṵљ χῸח Ӕּז Zookeeper ├ԛῸחᶊᶍιḭἋ ҡ Zookeeper ᴨᴵּז￼Ὸח

ᶊᶍ  

2. ӡχӔּזNetty Ӑѭ ӡ⁭‟  

3. Spring χӔּז Spring Ὸחιז BeanιἜὼ├  

χḭἋתỗҦט .4 ӔּזҦת₩Ẫ חῸק῎ זּ  

5. ╦Ụ χӔּז Protostuff ẑ֯קᵙᴦẑ֯ק╦Ụ  

8.1.3.3.  

 

1.  Ὸח╦ Άεclient ζ Ҩ ᶊזּ ΆẪזּ  ψחῸזּ
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2. client stub ὶᾠֹ ᵅזּ ṄΆ│ ᴠᾭ ἄ ᶼ ҽ ￼╦Ụӌψ 

3. client stub ἧֹῸחᶊᶍιẊṄ╦Ụᴧ ֹῸח ψ 

4. server stub ᾠֹ╦Ụᵅ ψ 

5. server stub ⁞Ὧ ‛  ψחᶊ￼Ὸ זּ

6.  ᶊῸחἚ ẊṄ ‛ ᵻ server stub ψ 

7. server stub Ṅ ᵻ ‛ἔץἄ╦ỤẊᴧ ╦ Άψ 

8. client stub ὶᾠֹ╦ỤιẊ ψ 

9. Ὸח╦ Άệֹῳ ‛  

 RPC￼ ‰ṏῗ 2~8 Ҏℓ Ṃ ‎ι ἋḾזּ Ҏ ῎ JAVA ӔּטזỗҦ

אΆẪḫת זּ  

 

8.1.3.1.  

̂ + + ṿ+ + requestID̃ 

  ḭἋ ￼ ∂╦Ụ ‗  ὐҨїԓḳχץ

1. ὶᴭᵄ χᶈἅҪ￼ӕḒ ὶᴭᵄῗɒHelloWorldService ɓιḅ‛јҽιῸח ṏј ᵤזּ

Ѧὶᴭ҃ψ 

2. Ά│ᵄχ Ѧὶᴭԓᴵ ῶỄᶺΆ│ιḅ‛јҽΆ│ᵄῸח Ѽṏј  ᵤѦΆ│ψזּ

3. ᴠᾭ ᶚᵙᴠᾭӪχᴠᾭ ᶚῶỄᶺι⅝ḅῶ bool int long double string map listι

הּ ḅ struct εclassζψҨᴣ Ẕ￼ᴠᾭӪψ 

4. ῊῊ χ 

5. requestID ι‰ ᵪ ∂ idιᶈї Һ ὼ requestID ᶴזּ￼  

6. Ὸח ᵻ￼╦Ụ χ ץὐҨїԓḳ ᵻӪ+ꜛỗ code+requestID  
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↓  

ׁҊ ԇᴻẍ┌Ӕּז Protobuf Thrift Avro ἄⱦ￼ẑ֯ק ֘Ά⁮‎ᾉấ RPC⁭‟ι

Ҏ ῗѰ ￼ ֘Ά⁮  

8.1.3.1.  

( Ảȁ Ӱ ) 

  ḅ‛Ӕּז netty ￼ ι Һּז channel.writeAndFlush() Ά│‎ᴧ ╦Ụ҇ ֺѩι ѦΆ

│ ᵅḾ҈ᾯѦזּ ҡᴧ֧)זּ ∂ֹὶᾠֹ ‛)‎ ῗ Ѧầℓ￼ιᴏḾ҈Ẹׁ ‎ ι

Ṅ ∂ᴧ ֧‎ᵅι ṏᴵҨỀᵅἚ ҃ι ҈Ὸח ￼ ‛ιῗῸח ᶴתḢἄᵅιԜҨ╦Ụ

￼ẻẪᴧ ḭἋ ￼ ҈ῗ ҨїѣѦא֧ χ 

1. Ộѱ Ẹׁ ɒῥӯɓι ‛ᵻ‎ᵅιԜᵇᵅἚ ό 

2. ḅ‛ῶᶺѦ ᵃῊ Ά│ ιזּ Ὴấ ᶈ client serve r ѳ ￼ socket ὶі

ҺῶỄᶺᴥΆᴧ ￼╦Ụҽ ιׁᵅ ẑѼᴵ ῗ  ￼ιserver ᶴתḢ ‛ᵅιṄ

‛╦Ụᴧ client ιclient ᾠֹỄᶺ╦ỤιỘѱ ᵤѦ╦Ụ ‛ῗᴝӾᵤѦ זּ

￼όḅїᶃἍ ι Aᵙ BᵃῊᵇ client socket ᴧ ∂ requestA ᵙ requestB ι

socket ӾᵅṄ requestB ᵙ requestA ᴧ serverι server ᴵ Ṅ responseB Ӿ

ᵻιṓ requestB ∂ֹ Ὴ ῭῝ ἅҪ  ֺӠ responseA Ѣ

ThreadAιresponseB Ѣ ThreadB  

 

 

requestID -AtomicLong 

1. client ⅛₭ socket זּ ₭ ὶᴭׁιּוἄ Ѧᵪ ￼ IDιᴏ requestID

εrequestID ọ Ӡ ᶈ ѦSocket ὶ ῗᵪ ￼ζι ẂẂӔּזAtomicLong

ҡ 0 ẦḊ ᾭḔּוἄᵪ IDψ 

callback⌠ῃ ConcurrentHashMap 

2. Ṅᶴת ‛￼ᵻ Ḿ callback ι ḕ ᾣֹԅṕ ConcurrentHashMap

put(requestI D, callback) ψ 

synchronized callback wait 

3. Ẹ זּ channel.writeAndFlush() ᴧ ╦Ụᵅι ὶ Ἒ callback ￼ get() Ά│

ᶃ ᴨ ᵻ￼ ‛ ᶈ get()ԓ ιֱӔּז synchronized ᴨᵻ Ḿ callback ￼

ιԜӾ₅╜ῗᵋṰ ᴨֹ ‛ιḅ‛≡ῶιⱡᵅ זּ callback ￼ wait() Ά│ι ᾣ

callback і￼ ι Ẹׁ ᶴ҈ ểꜛỗ  
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⌠ ̆ ⌠ callback҉  

4. Ὸח ὶᾠֹ ∂ẊᶴתᵅιṄ response ‛ε℅ ‛ѧץᵍׁ҃ ￼requestID ζᴧ

ḭἋ ιḭἋ socket ὶіњ ᵎ╦Ụ￼ ᾠֹ╦Ụι֫‘ ‛ιᴨֹ

requestID ιԜҡׁ ￼ ConcurrentHashMap get(requestID) ιҡ ἧֹ

callback Ḿ ιԜּז synchronized ᴨ callback і￼ ιṄΆ│ זּ ‛ ֹ

callback Ḿ ιԜ זּ callback.notifyAll() ᵨ ׁ ᶴ҈ ểꜛỗ￼  

 

  public Object get () { 

        synchronized (this) { // ᾿  

            while ( true ) { // ῗᵋῶ ‛҃ 

If ε!isDone ζ{ 

                           wait(); // ≡ ‛ ᾣ ι Ẹׁ ᶴ҈ ểꜛỗ 

}else{// ᴨᾭὯẊᶴת 

} 

                     } 

        } 

    } 

 private void setDone(Response res) {  

        this. res = res;  

        isDone = true;  

        synchronized (this) { // ᴨ ιᵼѭׁ wait() Ṱ ᾣ҃ callback ￼ ҃ 

            notifyAll(); // ᵨ ᶴ҈ ể￼  

        } 

    } 

 

8.1.4. RMI  

  Java Ά│ ιᴏזּ Java RMIεJava Remote Method Invocation ζῗ Java ι זּ

҈ḫא זẔּ￼זּ ẑ ὶᴭ ḜӔḭἋ і ￼ ẑᴵҨ זּ Ὸחᵸі￼Ḿ

Ά│ ớӔ⸗זּ Java Қᵔ ᶼᶈ ᶫѧ֫ṵᾛӐע RMI ԅ ￼ḤῈṏῗṓᴵ ק ὶ

ᴭḾ ￼Ӕּז  

   

8.1.4.1.    

1. ֒ Ὸחὶᴭι ὶᴭọ Ἠ java.rmi.Remote ὶᴭιΆ│ọ ἲ֧ 

java.rmi.RemoteException ầẂψ 

2. ֒ ὶᴭḫא ι ḫא ọ Ἠ java.rmi.server.UnicastRemoteObject ψ 

3. RMI ᵸεrmicζιֳấḭἋ  stub ᵙῸח  skeleton ; 

4. ᵏט Ѧ RMI ├ԛ ιҨӝ פּ ҎῸח; 
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5. ᶈRMI ├ԛ ѧ├ԛῸחψ 

6. ḭἋ ‬ἧ Ḿ ιẊ זּ Ά│ψ 

 1χֳấ ὶᴭι Ἠ java.rmi.Remote ὶᴭ 

 public interface GreetService extends java.rmi.Remote  { 

    String sayHello(String name) throws RemoteException;  

} 

2χḫא ὶᴭι Ἠ java.rmi.server.UnicastRemoteObject   

public  class GreetServiceImpl extends java.rmi.server.UnicastRemoteObject  

implements GreetService {  

    private static final long serialVersionUID = 3434060152387200042L;  

    public GreetServiceImpl() throws RemoteException {  

        super();  

    } 

    @Override  

    public String sayHello(String name) throws RemoteException {  

        return "Hello " + name;  

    } 

} 

  3χּוἄ Stub ᵙ Skeleton;  

  4χἚ rmiregistry ᵘҧ├ԛῸח  

5χᵏטῸח 

 LocateRegistry.createRegistry(1098);  

Naming.bind ("rmi://10.108.1.138:1098/GreetService", new Gre etServiceImpl());  

6.ḭἋ  זּ

 GreetService greetService = (GreetService) 

Naming.lookup ("rmi://10.108.1.138:1098/GreetService");  

System.out.println(greetService.sayHello("Jobs"));  

 

8.1.5. Protoclol Buffer 

protocol buffer ῗ google ￼ ѦẦ◊ ,Ḝῗּ҈ז ᾭὯѩק‗ ╗♄￼ק ᾦ Ά│ι￼ט

ӕḅ XMLιј Ḝ⅝ xml ῭ṇ ῭ồ Ѽ῭ ᴅ ӑᴵҨḧѲ ṯ￼ᾭὯ ‗ιⱡᵅӔּזҦ ἄᵸוּ

ἄ￼Ҧוּ ‎ ֒ ѦᾭὯ ‗ ӑּה ᴵҨᶈῂ Ὰ ẑ￼ừ֙ї῭ᾺᾭὯ ‗  
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8.1.5.1.  

 

Protocol Buffer ￼ẑ֯ק & ᴦẑ֯ק ᴅ & ẙồ￼ᴝᵼῗχ  

1.  /  ΆẪ ᴅεᴱ ᴅ￼ᾭḙ  = ӈ ζ  

Protocol Buffer ￼⁭‟Ҧ זּ .2  ᵙ ᵸ ԊᵃḢἄ 

Protocol Buffer ￼ᾭὯᴙ ᾦ‛Ḅεᴏẑ֯קᵅ￼ᾭὯ ӌ ṇζ￼ᴝᵼῗχ  

1. a. ּ҃ז꜠⸗￼ ΆẪιḅ Varint Zigzag ΆẪ   

2. b. ּז T - L -  V ￼ᾭὯḕӴΆẪχ֟Ṉ҃֫ ￼Ӕּז & ᾭὯḕӴệ ֠ 

8.1.6. Thrift 

 

Apache Thrift ῗ Facebook ḫא￼ ᾦ￼ ᾟὙᶺ ￼ Ὸח ‟⁭￼זּ  ᾰṄҡ 

Java ẦᴧҚᵔ ẙ ҟ  Apache Thrift ￼‟‗ Ầᴧᵙ ιẊћ Ḿјᵃ￼ҽ ᴃ ᵙῸח

ᶚ ֧ Ẕ￼ Java ḫӕιᵃῊ ҟ  Thrift ầℓḭἋ ￼ḫאιῳᵅώ֧Ӕּז Thrift ├Ỵ￼҆

 

ׁ╙ ￼Ὸח ΆẪῶỄᶺזּ ιӕḅᶢ҈ SOAP ╦Ụ⁪Ẫ￼ Web Service ιᶢ҈ JSON ╦Ụ⁪Ẫ

￼ RESTful Ὸח ԎѧἍֹּז￼ᾭὯҽ ΆẪץὐ XMLιJSON ιⱡ  XML Ḿӌ ᶿᶽιҽ

ᾦꞌӉιJSON ӌ ṇιᾺ ιӇ јᶼḢᵱ  ᾰṄҟ ￼Facebook Ầᴧ יּ Ὸח  ‟⁭זּ

Apache Thrift ιḜ ὶᴭὼזּ ḧѲẊֳấῸחιᾟὙᴵἛṝ￼ ῸחẦᴧιἍץᵍ￼Ҧ

ἄẬᾜᴵҨᶈᶺוּ ѧιḅ C++, Java, Python, PHP, Ruby, Erlan g, Perl, Haskell, C#, Cocoa, 

Smalltalk ֳấ ᾦ￼ ῂ ￼ῸחιԎҽ ᾭὯ ҇זּ ֺ⁪Ẫι Ḿ XML ᵙ JSON ӌ ῭ṇι

Ḿ҈ Ẋᴧ ᶽᾭὯ ᵙᶺ מᶫ῭ῶҸע￼  ᾰṄ ҟ  Thrift ￼ӔּזιẊћώӗѨḹ￼ḫӕ

Ҧ Ҩז ῎ιẁיӔּז ồ ‗ấῸח  

ѭҜѱ Thrift χ 

1 ᶺ Ầᴧ￼  2 ớ  
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9.  

9.1.1. 7  

7 Ṗ₩ᶚѮ  ὐχץ

1. ⱶתṖχѮ ḧѲⱶת ᶵ‰֝ιḅ ￼ὶᴭ ᶚ ӿ ￼ὶᴭ ᶚ ᴿ ҽ ҟ ￼ҽ ꞌ

Ḝ￼Ѯ Ӑּזῗҽ ⅝⸗╙εṏῗּי 1 0 ẶẴ‎╙כѭּק ҽ ,ֹ ￼ᶊᵅᶈ ѭק

1 0ιѼṏῗἅҪẂ ￼₩ᾭ Ὥљᾭ₩ Ὥζ Ṗ￼ᾭὯᴲӮ⅝⸗     

2. ᾭὯ ṖχѮ ṄҡⱶתṖὶᾠ￼ᾭὯ MAC ᶊᶍε ᴊ￼ᶊᶍζ￼Ṃ љ Ṃ ẂἫ

Ṗ￼ᾭὯᴲӮṿ ᶈ ṖṪӐ￼ ᶵῗҐὭ ιᾭὯ ҐὭ ‎ҽ     

3. ṖχѮ ṄҡїṖὶᾠֹ￼ᾭὯ IP ᶊᶍεӕ 192.168.0.1)￼Ṃ љ Ṃ ᶈ ṖṪ

Ӑ￼ ᶵῗ ᵸιẂἫיּ Ṗ￼ᾭὯᴲӮᾭὯץ  

4. ҽ ṖχḧѲ҃ Ҏҽ ᾭὯ￼ᴃ ᵙ ᴭᴺεWWW ᴭ 80 ζιḅχTCPεҽ ίֺᴃ ι

ҽ ᾦꞌӉιᴵ ớẶιּ҈זҽ ᴵ ớ ∂ ιᾭὯ ᶽ￼ᾭὯζιUDPεּזἋᾭὯἵᴃ ι

љ TCP⸗ớụụ ᴦιּ҈זҽ ᴵ ớ ∂ј ιᾭὯ ṇ￼ᾭὯιḅ QQ ᶾᾭὯṏῗ

ΆẪҽ ￼ζ  Ѯ ῗṄҡїṖὶᾠ￼ᾭὯ ֫ⅎ ҽ ιֹ ￼ᶊᶍᵅᶈ

ẂẂἫ ṖᾭὯᴲӮⅎ     

5. Һ Ṗχ ҽ Ṗε ᴭᴺχҽ ᴭљὶᾠ ᴭζấ ᾭὯҽ ￼ Ѯ ᶈӑ￼ ѳ

ᴧ Һ ἆἆ ὶᴩҺ ∂ε ᶵѳ Ҋ ᴵҨῗ IPѼᴵҨῗMAC ἆ ῗѮ ᵄζ    

6. ṖχѮ ῗ Ḿὶᾠ￼ᾭὯ Ḹљז Ḹ ᴙ љ ᴙ εѼṏῗἫ   ᶼ

ָ￼Ѡ ὭἄҚ ᶼ ָ￼Ѡ εḅᶃⱭ ᶲ ζζ    

7. ẔּזṖ Ѯ ῗ Ҏ ￼Ẕּזι⅝ḅ FTPεᴿ ᾰҭї ζιWEBεIE╞ ζιQQѳ ￼εӑ

ṏἫḜת ἄἅҪᶈּכ ṜẆіᴵҨ ֹ￼Ѡ λṏ ῗ Ẕּזζ  
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9.1.2. TCP/IP  

TCP/IPᴃ јῗ TCPᵙ IP ѣѦᴃ ￼ᵀ ι ῗὝᵼ⸗ ᾯѦ TCP/IPᴃ ῀ ҡᴃ ֫Ṗ

₩ᶚΆ ‎ ιTCP/IPּיᵺѦṖ₭ ἄχ ὶᴭṖ Ṗ ҽ Ṗ ẔּזṖ

 

9.1.2.1. (Network Access Layer) 

1. Ṗ(Network Access Layer) ᶈ TCP/IP ᴠ ₩ᶚѧẊ≡ῶ ὼ ιᴱῗὝ֧Ѯ 

ọ Ӕּז• ᴃ љ  

9.1.2.2. (Internet Layer) 

2. Ṗ(Internet Layer) ῗᾯѦӌ ‗￼ԋ ֫ιԎו ῗӔѮ ᴵҨἫ֫ ᴧỀүӍ

ιẊӔ֫ ꜠ ᶊҽᵇ ‰ Ҏ֫ ᴵ ￼јᵃיּ ιֹ ￼ ẑᵙᴧ ￼ ẑѼ

ᴵ јᵃ Ṗḅ‛ ẑᾠᴧι ѱṏọ ᶴתḾ֫ ￼ὴẑ Ҋ ṖӔּזᵼ⸗

ᴃ (IPιIntern et Protocol)  

9.1.2.3. ᴰ (Tramsport Layer-TCP/UDP) 

3. ҽ Ṗ(Tramsport Layer) Ӕ◊ ᵙ ￼  ᵸі￼Ḿ ḫӌᴵҨ Һ ᶈ ṖḧѲ҃

ѣѦ ֹ ￼ᴃ χҽ ίֺᴃ (TCPιTransmission Control Protocol) ᵙּזἋᾭὯἵᴃ

(UDPιUser Datagram Protocol) TCPῗ ᵇ ὶ￼ᴃ ιḜώӗᴵ ￼ἵᾰҽ ᵙḾ

іṖẔּז￼ ὶῸח ѭ℅ι ҃ᶢ ￼ᾭὯҽ ᶹιḜ ῶᴵ ớӠ ╙ ίֺ ᶺ

ᶶּז ҸӾ ᵙḠԅớίֺ ו UDP ῗ ᵇῂ ὶ￼јᴵ ҽ ￼ᴃ ιѮ ј҈זּ

TCP￼ὴẑᵙ╙ ίֺ ו ￼Ẕּז ẑ  

9.1.2.4. (Application Layer) 

4. ẔּזṖ(Application Layer) ￼ᵍἍῶץ Ṗᴃ ιץὐχ Ὁ ᴃ (TELNETι

TELecommunications NETwork) ᾰҭҽ ᴃ (FTPιFile Transfer Protocol) Ḓכּ ҭ

ҽ ᴃ (SMTPιSimple Mail Transfer Protocol) ᶟᵄῸח(DNSιDomain Name 
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Service) іᾺ ҽ ᴃ (NNTPιNet News Transfer Protocol) ᵙ ᾰ ҽ ᴃ

(HTTPιHyperText Transfer Protocol)  

9.1.3. TCP҈ /  

TCPᶈҽ ѳׁҺ ѕ₭ ι ѭɒѕ₭ᾁἐɓιҽḢᾭὯᾸẦ￼Ὴӧ ᵺ₭ ι

ѭɒᵺ₭ὤἐɓ  

9.1.3.1.  

1. ◊ ᴭᴺε 16 ӈζχḜε ᵃ◊Ѯ  IP ᶊᶍζ‰ ◊Ѯ ￼ ѦẔּז  

2. ￼ ᴭᴺε 16 ӈζχḜε ᵃ ￼Ѯ  IP ᶊᶍζ‰ ￼Ѯ ￼ ѦẔּז ѣѦӪ

і IP ἵ᷃ѧ￼◊Ѯ  IP ᶊᶍᵙז ￼Ѯ  IP ᶊᶍᵪ ḧ Ѧ TCP ὶ  

3. ẑᴺ seqε 32 ӈζχּז‎‰ ҡ TCP ◊ ᵇ TCP ￼ ᴧ ￼ᾭὯḔ ╙ιḜ ᶈ Ѧ

ἵᾰⅎѧ￼ ѦᾭὯḔ ￼ ẑᴺ ḅ‛ṄḔ ╙ ӐᶈѣѦẔּז ẑ ￼ᴅᵇ╙טιֱ 

TCP ּז ẑᴺḾ⅛ѦḔ ᾭ ẑᴺῗ 32bit ￼ῂ ᴺᾭιẑᴺֹ  2 ￼ 32 ₭Ά κ 1 ᵅ

ᴡҡ 0 ẦḊ Ẹấ ѦᾺ￼ ὶῊι SYN ‰Ốᴪ 1 ι ẑᴺḔⅎץᵍּי ѦѮ  Ὅ￼

ὶ￼ִḊ ẑᴺ ISN ε Initial Seq uence Number ζ  

4. ᴺ ackε 32 ӈζχץᵍᴧ ￼ ἍῼῺᾠֹ￼ї Ѧ ẑᴺ ᵼ℅ι ẑᴺẔẸ

ῗі₭ṰἄוᾠֹᾭὯḔ ẑᴺ1 ז ᴱῶ ACK ‰Ốѭ 1 Ὴ ẑᴺḔⅎἑῶᾦ  TCP ѭ

ẔּזṖώӗԅᴥṪῸחι ỴᵖᾭὯ ᶈѣѦΆᵇі꜠ ᶊ ҽ ᵼ℅ι ὶ￼⅛ ọ

ӠὙ⅛ѦΆᵇі￼ҽ ᾭὯ ẑᴺ  

5. TCP ἵ᷃ ẙε 4 ӈζχ ֧ἵ᷃ѧ 32bit Ḕ￼ᾭ ιḜḫ іὝ῎ᾭὯҡᵤ ẦḊ

ѦӪῗᵼѭү Ḕⅎ￼ ẙῗᴵᴪ￼ ѦḔⅎᴉ 4bit ιᵼ℅ TCP ῳᶺῶ 60 Ḕ ￼ ⱡ

ι≡ῶү Ḕⅎι⃰Ẃ￼ ẙῗ 20 Ḕ  

6. Ӡּפӈε 6 ӈζχӠּפ Ṅ‎Ӕּזι ׁọ ѭ 0  

7. ίֺӈε control flags ι 6 ӈζχᶈ TCP ἵ᷃ѧῶ 6 Ѧ‰Ố⅝⸗ιḜҪѧ￼ᶺѦᴵᵃῊ

ѭ 1 Ә₭ѭχ 

Á URG χѭ 1 ỚὝ ῶᾦιѭ 0 ֱổּצ ỚὝ Ӫ  

Á ACK χѭ 1 ᴺῶᾦιѭ 0 ἵᾰѧјץᵍ ӡỤιổּצ ᴺḔⅎ  

Á PSH χѭ 1 ῗṾῶ PUSH ‰Ố￼ᾭὯιὝ ὶᾠΆẔ ṓồṄ ѦἵᾰⅎҐ ẔּזṖ

јּז ể ת֗ ◑  

Á RST χּ҈זᶶӈּ҈יѮ Ṧ▼ἆԎҤᴝᵼ א֧ ￼ ὶ Ḝ ᴵҨּ҈זὁ │￼ἵ

ᾰⅎᵙὁ ὶ ∂ ừ֙їιḅ‛ᾠֹ Ѧ RST ѭ 1 ￼ἵᾰι ѱ ḧᴧּ҃ו•Ҏ

 

Á SYN χᵃℓẑᴺιѭ 1 ὶ ∂ιּ҈זấ ὶᵙӔ ẑᴺᵃℓε synchronize ζ  

Á FIN χּ҈ז ᾣ ὶιѭ 1 ᴧ ΆṰ ≡ῶᾭὯᴧ ҃ιᴏԋ  ΆᾭὯ╙  

8. ᴭᶽṇε 16 ӈζχᾭὯḔ ᾭι ҡ ᴺẦḊι ἵᾰ￼◊ΆᴵҨὶᾠ￼Ḕ ᾭιᴏ◊

Άὶᾠ ᴭᶽṇ ᴭᶽṇῗ Ѧ 16bit Ḕⅎιᵼ ᴭᶽṇῳᶽѭ 65535 Ḕ  

9. › ᵙε 16 ӈζχ℅› ᵙῗḾᾯѦ￼ TCP ἵᾰⅎιץὐ TCP ᷃ ᵙ TCP ᾭὯιҨ 16 ӈḔ

Ἅệ ῗ ѦẶֺớ￼Ḕⅎι ḧῗּיᴧ ᵙḕӴιẊּיὶᾠ  

10. ỚὝ ε 16 ӈζχᴱῶẸ URG ‰Ố  1 Ὴ ỚὝ ἑῶᾦ TCP ￼ ỚΆẪῗᴧ ᵇᴰ

ᴧ ỚᾭὯ￼ ΆẪ  
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11. χῳẂ ￼ᴵ Ḕⅎῗῳ ἵᾰᶽṇιᴡ ѭ MSS(Maximum Segment Size) ⅛Ѧ

ὶΆ Ẃ ᶈ ӡ￼ Ѧἵᾰⅎεѭấ ὶ  SYN ‰Ố￼ ѦⅎζѧὝ῎ Ѧ ι

ḜὝ῎  Ἅ ὶᾠ￼ῳᶽ ẙ￼ἵᾰⅎ ẙј ḧῗ 32 ӈḔ￼ᾯᾭӤιἍҨ ᶪӼז

ӈιӔệἵ᷃ ẙἄѭᾯḔᾭ  

12. ᾭὯχ TCP ἵᾰⅎѧ￼ᾭὯ ֫ῗᴵ ￼ ᶈ Ѧ ὶấ ᵙ Ѧ ὶ ₿ῊιᴥΆҐὭ￼ἵ

ᾰⅎҝῶ TCP ḅ‛ Ά≡ῶᾭὯ ᴧ ιѼӔּז≡ῶүӍᾭὯ￼ ‎ ᾠֹ￼ᾭ

Ὧ ᶈᶴת Ὴ￼ ᶺừ֙ѧιѼҺᴧ јṾүӍᾭὯ￼ἵᾰⅎ

 

9.1.3.2. ҈  

₭ᾁἐχѮ  A ᴧ ӈ ѭ synϊ1,  ғּו seq number=1234567 ￼ᾭὯֹץῸחᵸιѮ  B

יּ SYN=1 ιA ∂ấ  ψ 

҇₭ᾁἐχѮ  B ᾠֹ ∂ᵅ  ӡỤιᵇ A ᴧ ack number=( Ѯ  A ￼

seq+1 ),syn=1,ack=1,  ғּו seq=7654321  ץ￼

ѕ₭ᾁἐχѮ  A ᾠֹᵅ₅‬ ack number ῗᵋ⃰ ιᴏ ₭ᴧ ￼ seq number+1, Ҩᴣӈ

ack ῗᵋѭ 1ι ⃰ ιѮ  A ҺԜᴧ ack number=( Ѯ  B￼ seq+1),ack=1 ιѮ  Bᾠֹᵅ




















































































































































































































































