
ƲɊ  

ƲɊ
Ɵ�
nō_ǋ�ʞƲ
È�^�
nōթ更
È��B̞�Ӏ
nō爱你

^�čɊ
� ȍƀ�Õ

1.1 nōǿȍ�Õ
1.1.1 nō±Ð�⽼�Õrק�
1.1.2 ǿȍ�O�� 不每
1.1.3 È�2ň
1.1.4 Ɗ§ë��O�C同Ķ=Ȩʌ
1.1.5 nsļ�̈́Õ�ť�͌�³̈́Õć
1.1.6 Û%��³դˤć
1.1.7 ǿȍ
�O�ʞƲ不每
1.1.8 ť�ǿȍ˶ʵ�Õ
1.1.9 �Õl�c
�Ġȟǋ
1.1.10 �ÕlNč"ȟʜ

1.2 Ɏ̐ķȨʌ�Ļ�gǀ
1.2.1 �X#(Ȩʌ/Ëק�
1.2.2 È�Ȩʌ�Ɵ̿iW�Q
1.2.3 ǀȨʌƟ̿�Ō�o�āʯ

STARāʯסSituation Task Action Result服
FAB āʯסFeature Advantage Benefit服

1.2.4 ʞƲ~ʌÞ#ǀק
1.2.5 ąī˶ ĻÞ#ǀק
1.2.6 şŁų�Uʞ
1.2.7 ÎL��³.tips
1.2.8 ¸å�Ąɝ/­ơ

1.3 �ġ4Ɏ̐ķ	�Õ�/È'��³àć
1.3.1  �ğƣ/T�/ą˄_ȋ�四 
r�ÝØ�⽼ªק
1.3.2 ƣźƏrąī�_+ _
JavaNǯªק  Ý�⽼ªק
1.3.3 nō_
JavaN̹ĉ?
1.3.4  0
¡ǋ~ʌ�zĭĄ����ŉ²错Äק
1.3.5  Ļnōǿȍ�Õĉק�Õ�ų�Uʞ
Ŵ³ĉק
1.3.6  Ļ�_,�ƜЍ̌Ƈĉק
1.3.7 0
ʞƲ~ʌ/JƵ/GithubB̞ʞƲÞ#ȁק
0
ʞƲ~ɕÞ#ȁ?
0
JƵÞ#ȁ?
0
B̞ʞƲÞ#ȁ?

1.3.8 �⽼�ǟǫ⽉X#g�Ĝ后+ק
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· Javaʹ难+ʪĔ+�ƳɎ+JVM
2.1 Javaʹ难

1. �Ġ>ɹ=�Ġ*Ɏ�Ț²
2. Java ǒȥ
Ŵ³ŉQ?
3. È� JVM JDK = JRE 6͕ɶĆҗ�Ō˦

JVM
JDK = JRE

4. Oracle JDK = OpenJDK �>Â
5. Java = C++�Ț²?
6. X#� Java Ɏ̐��ʱ ĜHɎ̐=.Ɏ̐��ʱ
ō��?
7. Java ĜHɎ̐¯.Ɏ̐l�
Ŵ³ʦ²?
8. ǂ见ɩıă=ǂ见Ӈıă�Ț²?
9. 只șˁ Constructor �̓)| override?
10. Ëß=Ëǀ�Ț²
Ëß
Ëǀ

11. Java �Ġ>ɹ⼼ɎT�ŉÀ: 么ň Ƞ̺ �ǵ
么ň
Ƞ̺
�ǵ

12. String StringBuffer = StringBuilder �Ț²�X#? String �X#��)Ï�?
13. �dňϵ¯所ϵ
14. 	��ǨǵxāđǠH��ƣǨǵCķ�X#�ƣā�?
15. 	 Java ��˒���cU˓0
ƸŞ�只șxā��H
16. import java = javax 
X#Ț²ק
17. ĞĢ=ʆɹʱ�Ț²�X#ק
18. CķÏă¯˪ġÏă�Ț²
Ŵ³ק
19. ɤȸ��>ɹHX#ŖƏ见?>ɹ¡Ô¯>ɹ˲H
ō��?
20. X#�xā�电pȢ?电pȢ	ʱ�xāS��H�X#?
21. ��ʱ�只șxā��H�X#? ̻��ʱ0
ř�只șxā四ĻɎ̐ Á́Ω�ª? �X#?
22. 只șxā
Ŵ³ŉÀק
23. Ǩǵxā=¡⼿xā
ō��
24. >ɹ�¿�¯ƽĠL&�˲H¿�,oŭ
X#��?
25. 	ǠH5ʱ只șxāl��ƿǠHͺʱ0
ƸŞ�只șxā,ÎƲ��?
26. == ¯ equals(Ë�)
27. hashCode ¯ equals (Ë�)

hashCodeס服不每
�X#�
 hashCode
hashCodeס服¯ equalsס服�¿È̳�

28. �X# Java �G
Ȣŋ明ק
29. Ȩ̋ƳɎוɎ̐וÝɎ�ʹ�⽤ǡ向7ȰL&l�Èż�X#?
30. ƳɎ
Ŵ³ʹ�͛ǵ?
31 È� final ÈЭǂ��³óď
32 Java ��ΔıŅ¹

Java Δıʱ˽hď只ÿ
Throwable ʱıHxā
ΔıŅ¹óď

33 Java ̐ɉŧ�ns
³ǂǳ��Ý�̐ɉŧ四Þ#ȁק
34 ±ÐHЭʜαØıH�ofxā
35 Java � IO Í

Java � IO Í4�¤f?
͡`
�ǂƅÍ,�X#,�
ǂ见Í?
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BIO,NIO,AIO 
X#Ț²?
36. ıµÈЭǂóď:static,final,this,super
37. Collections Ąɝʱ= Arrays Ąɝʱıµxāóď
38. ů物ʶ vs 能物ʶ
ƸȞ
¶̝ś

2.2 JavaʪĔ
2.2.1 ((List,Set,MapTŭ�Ț²ק
2.2.2 Arraylist ¯ LinkedList Ț²?
əȊîģ:RandomAccessûÿ
̒ʖđŊ:ğĠΎÅ=ğĠ间ʂΎÅ

2.2.3 ArrayList ¯ Vector Ț²ĉ?�X#�HArraylistÐŹVectorĉק
2.2.4 (�( ArrayList �ԂŊrŇ?
2.2.5 HashMap = Hashtable �Ț²
2.2.6 HashMap = HashSetȚ²
2.2.7 HashSetnō看ǧËȟ
2.2.8 HashMap�ǟ˽¡[

JDK1.8l�
JDK1.8lN

2.2.9 HashMap ��û�X#�2�图hx
2.2.10 HashMap �ƳɎͿ�ʔ˗�间ʂàć
2.2.11 ConcurrentHashMap = Hashtable �Ț²
2.2.12 ConcurrentHashMapƳɎÆ}�ɝÔ¡[xǖ/ǟ˽ɝÔ¡[

JDK1.7ס��
Ǜ�ÿ服
JDK1.8 ס��
Ǜ�ÿ服

2.2.13 comparable = Comparator�Ț²
Comparator�Ňş̐
ËǀcompareToxā¡[̦F地�ş̐

2.2.14 ʪĔ件ͭǟ˽Şʗď只óď
Collection
Map

2.2.15 nōĩHʪĔ?

2.3 �ƳɎ
2.3.1. X#�ƳɎ=ÝɎ?
ō�ÝɎ?
ō�ƳɎ?

2.3.2. ÚȨ�ӻ̋ƳɎ¯ÝɎ�Èż,Ț²ȰǼ̽Qק
ÿŌÝɎ=ƳɎ�Èż
Ɏ̐źŞˁ�X#�ϭ
�?
ΑԎr领=�;xā领�X#�ϭ
�?
�œzȨĶ�Ōη=xāȚ

2.3.3. ((ě<¯ě��Ț²?
2.3.4. �X#�ŜH�ƳɎĉ?
2.3.5. ŜH�ƳɎ) ë�X#àć?
2.3.6. ((ƳɎ�+ǉŐĘ=͛ǵ?
2.3.7. X#��!�ǘȖ?
2.3.8. X#�ƳɎ�ҧ?nō天ǲ�ҧ?
ƒɠƳɎ�ҧ
nō天ǲƳɎ�ҧ?

2.3.9. (( sleep() xā= wait() xāȚ²=ɳ�Q?
2.3.10. �X# &ǠH start() xā%�Ω� run() xā四�X# &� ĬĞǠH run() xāק
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synchronized ÈЭǂ
(�(�O>� synchronized ÈЭǂ��Ō
((�O�Þ#ŜH synchronized ÈЭǂ四	ʞƲ�H��ª
ƺ�! synchronized ÈЭǂ�ǟ˽ù¹
(( JDK1.6 lN�synchronized ÈЭǂǟ˽c�Ŵ³Ǽŧ四)7͕ɶ不每�!�³Ǽŧ
ª
ˠˠ synchronized=ReentrantLock �Ț²

2.3.11 volatileÈЭǂ
1. ƺ�!Javađɘˡɩ
2. (( synchronized ÈЭǂ= volatile ÈЭǂ�Ț²

2.3.12 ThreadLocal
1. ThreadLocalȨ不
2. ThreadLocalǛ⼿
3. ThreadLocalù¹
4. ThreadLocal đɘӿ̤àć

2.3.13 ƳɎ⽔
1. �X#�HƳɎ⽔ק
2. ¡[RunnableĞĢ=CallableĞĢ�Ț²
3. Ω�execute()xā=submit()xā�Ț²�X#ĉק
4. nōɤȸƳɎ⽔
5. ThreadPoolExecutor ʱ4ҁ

ThreadPoolExecutor只ș֗ŞË�ƸŞ4ҁ
ThreadPoolExecutor ω=就ͯ

6. ��ȨĶ�ƳɎ⽔Demo:Runnable+ThreadPoolExecutor
7. ƳɎ⽔ù¹4ҁ

2.3.14 Atomic ù5ʱ
1. 不每�!Atomic ù5ʱ
2. JUC ŏ��ù5ʱ�Ŵ4ʱ?
3. ƺƺ AtomicInteger �ŜH
4.  � Y ȨĶ不每�! AtomicInteger ʱ�ù¹

2.3.6 AQS
1. AQS 不每
2. AQS ù¹4ҁ

AQS ù¹⽤ʧ
AQS >ȇ̞�ɳ�xǖ
AQSǟ˽ŜH�ˡˍxāˡǖ

3. AQS ˑêóď
2.3.15 Reference

2.4 JVM
2.4.1 不每! Java đɘȚх(Ŗ�%ŞʗȚ)
Ɏ̐źŞˁ
Java ΑԎr领
�;xā领
η
xāȚ
xāȚ=ǩƄŹ�Èż
ıHƸŞ
�X#�¼ǩƄŹ(PermGen)知Ȗ�ĕĴ�(MetaSpace)ĉ?

Ŗ�%ıă⽔
ĬĞđɘ

2.4.2 (�!Java>ɹ�ɤȸ*Ɏ
2.4.3 >ɹ�⼦à�Ċ
Ŵofxǖ?
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2.4.4 (�!ηđɘ�>ɹ�4ɑ�ʹ�就ͯ
2.4.5 Minor Gc=Full GC 
X#��ĉק
2.4.6 nō乐ʤ>ɹ�̓�҆?(ofxā)
˲HźŞā
)ǚÀ4ҁƏā

2.4.7 ȨĶ�不每�!ĥ˲H,͉˲H,΁˲H,Α˲H
ĥ˲H(StrongReference)
͉˲H(SoftReference)
΁˲H(WeakReference)

2.4.8 nō乐ʤ��ıă�Ϛ˾ıă?
2.4.9 nō乐ʤ��ʱ�VH�ʱ?
2.4.10 已ӕēʪ
Ŵ³Əā四Ų��ŉQק
ɞč-ĂʮƏā
ȟŇƏā
ɞč-Ƕ¹Əā
4ŹēʪƏā

2.4.11 HotSpot�X#�4��+Ź=vFŹק
2.4.12 ıµ�已ӕpēˁ
@³?

Serialēʪˁ
ParNewēʪˁ
Parallel Scavengeēʪˁ
Serial Oldēʪˁ
Parallel Oldēʪˁ
CMSēʪˁ
G1ēʪˁ

2.4.13 ıµ�Õàć
不每�!ʱ�êď只?נ
iWʱ«ß�*Ɏªק
@«ß��ƾc�X#?
iWŴ³ʱ«ßˁ?
ğČθОˡɩiWªק 不每�!ª?
ğČθОˡɩ不每
ğČθОˡɩ¡[̞Ɠ4ҁ
ğČθОˡɩë��X#
Ņĉק
ns &��HğČθОˡɩÞ#ȁק
nō��˒ʱ«ßˁ?

T źƏr­ό+Şʗď只+Əā
3.1 źƏr­ό

3.1.1 OSI¯TCP/IPŲ˽�ď只¯ƚ ,�
Ŵ³时̄?
ĜH˽
Ŗα˽
­ό˽
ŞʗΎä˽
ę¹˽
óď�!

3.1.2 TCP Th得Z=ħh⽽Z(�ÕıƵ)
TCP Th得ZʈɓÿŌ
�X#�Th得Z
�X#�ŋp SYN
ŋ� SYN,�̩,�ŋ ACK
�X#�ħh⽽Z

3.1.2 TCP,UDP 时̄�Ț²
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3.1.3 TCP 时̄nōŎɵ)ƶŋα
3.1.4 ARQ时̄
ȳ˞�ƙARQ时̄
ƖƥARQ时̄

3.1.5 їd̯Ģ=ÍăͲŇ
3.1.6 ǰ话ͲŇ
3.1.7 	˔ʧˁ�αØurl;ç ->> ʠǛ�Ȃ�*Ɏ(�ÕıƵ)
3.1.8 ͛ǵƓ
3.1.9 Ųf时̄¯HTTP时̄l��Èż
3.1.10 HTTP�ƖĞ,ȪƖĞ
3.1.11 HTTP��Ŏɘ͛ǵ�时̄,nōŎɘHǥ͛ǵ?
3.1.12 Cookie��H�X#?=Session
X#Ț²ק
3.1.13 HTTP 1.0=HTTP 1.1���Ț²�X#?
3.1.12 URI=URL�Ț²�X#?
3.1.13 HTTP = HTTPS �Ț²ק
ȸ̄
ƸȞ

3.2 Şʗď只
3.2.1 Queue
X#�Ɇɉ
Ɇɉ�fʱ
Java ʪĔ件ͭ��Ɇɉ Queue
¸å�ĝ

3.2.2 Set
X#� Set
̒ʖפ
̐ʪĔ¯V̐ʪĔ(�
HashSet = TreeSet ǟ˽Şʗď只
¸å�ĝ

3.2.3 List
X#�List
List�ıµ¡[ʱ
ArrayList = LinkedList ̞Ɠ_ǋ
¸å样ʄ

3.2.4 Map
3.2.5 ΍

1. ·Ց΍
2. Ã}·Ց΍
3. Ŭ·Ց΍
4. η
5. ·Ցǧĭ΍סBST服
6. Ĥ睡·Ց΍סSelf-balancing binary search tree服
7. ƛǐ΍
8. B-四B+四B*΍
9. LSM ΍

3.2.6 ÿ
3.2.7 BFSȰDFS

3.3 Əā
3.3.1 ¤Wıµ�ǂ见ӇƏāćóď

KMP Əā
知ȖĴƱ

3.3.2 6�¶ɳ�⼉
3.3.3 p�Ӈ
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6�p�Ӈ
ɕɵp�Ӈ
6�p�5Ӈ
6�p�5̐ɉ
本ś关ɑůû
£ǂ见ӇĖȖCǶŞ

3.3.4 oŞ¿«
ćƲӻ̋
àć4ҁ
Solution

3.3.5 ɿĖΎÅ
ćƲӻ̋
àć4ҁ
Solution

3.3.6 ΎÅ�ɖŞ�k�ƅQ
ćƲӻ̋
àć4ҁ
Solution

3.3.7 үʮΎÅ�ɖŞ�N�ƅQ
àć4ҁ
Solution

3.3.8 ¤Wıµ�ǂ见ӇƏāćóď
Ĕěo�ş̐�ΎÅ

3.3.9 ˭ƽofferġ4⼼Ɏć
光Ε@问Şɉ

3.3.10 ̪ǯ作àć
ćƲӻ̋פ
àć4ҁפ
Ǜ⼿ŹƓפ

3.3.11 Ïǵ̪ǯ作àć
ćƲӻ̋פ
àć4ҁפ
Ǜ⼿ŹƓפ
̒ʖפ

3.3.12 ·ƘŞˑǧĭ
ćƲӻ̋פ
àćŌҁפ
Ǜ⼿ŹƓפ

3.3.13 知ȖĴƱ
ćƲӻ̋פ
àć4ҁפ
Ǜ⼿ŹƓפ

3.3.14 ŞȢ�ǶŞhx
ćƲӻ̋פ
àćŌҁפ
Ǜ⼿ŹƓפ

3.3.15 ǠǶŞˑˀ̐ŜɛŞĊ�͂Ş��
ćƲӻ̋פ
àćŌҁפ
Ǜ⼿ŹƓפ

3.3.16 ΎÅ�ɖŞ�k�ƅQ
ćƲӻ̋פ
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àć4ҁפ
ȞГđŊפ
Ǜ⼿ŹƓפ

3.3.17 ǽĖΎÅ
ȞГđŊפ
Ǜ⼿ŹƓפ

3.3.18 Ĕěo�ş̐�ΎÅ
ćƲӻ̋פ
àć4ҁפ
ȞГđŊפ
Ǜ⼿ŹƓפ

3.3.19 Ho�领¡[Ɇɉ
ćƲӻ̋פ
àć4ҁפ
ȞГđŊפ
Ǜ⼿ŹƓפ

3.3.20 领�ˉØ,Ϲ9̐ɉ
ćƲӻ̋פ
ćƲ4ҁפ
ȞГđŊפ
Ǜ⼿ŹƓפ

ħ ŞʗӺ�Õćóď
4.1 MySQL

4.1.1 ł½¸å
Ƌ԰¸å
�ǂŻɎ¸å
¿Èȇ̞¸å
ĹȾŻɎ¸å
ıµàćóď

4.1.2 X#�MySQL?
4.1.3 ɘ⾃˲门
�³ıHǉ̍
MyISAM=InnoDBȚ²

4.1.4 ǂ见ʪȰȋ>̳ʯ
4.1.5 ώ˲
4.1.6 ǧ成啊ɘ�ŜH
4.1.7 X#�Uȿ?
4.1.8 Uę�ħ�ŉÀ(ACID)
4.1.9 ě<Uȿë�Ŵ³àć?
4.1.10 UȿЊžŢ²
Ŵ³?MySQL�ɽƒЊžŢ²�?
4.1.11 ҧrŇ¯InnoDBҧƏā
4.1.12 �ÅǼŧ
ɢ�Şʗ�υʡ
ʄ/ǀ4ž
ՂĬ4Ț
�Ĥ4Ț

4.1.13 Ōϋ�!X#�⽔ŧȅźƕ�向X#�ŞʗӺƖĞ⽔?�X#ļ�ŞʗӺƖĞ⽔?
4.1.14 4Ӻ4ÅlN,id �ЭnōŅ¹ק
4.1.15 �ĒSQLǒœ	MySQL�nōΩ��
4.1.16 MySQLqÀ Ǽŧ̳υȸ̄
4.1.17�ĒSQLǒœΩ�"/Ȥ�ù¬
Ŵ³ק

4.2 Redis
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4.2.1 redis Ȩ不
�X#�H redis/�X#�H啊ɘ
�X#�H redis m�H map/guava c啊ɘ?

4.2.2 redis �ƳɎˡɩ
4.2.3 redis = memcached �Ț²
4.2.4 redis ıµŞʗď只7ȰŜHÑɱ4ҁ

String
Hash
List
Set
Sorted Set

4.2.5 redis ȅ˟*Ę%�
4.2.6 redis đɘ̓ֈrŇ(MySQLS
2000wŞʗ四Redis�Gɘ20w�Şʗ四nōŎɵRedis��Ş
ʗ��ðQŞʗ?)
4.2.7 redis ŘƄŧrŇ(Þ#Ŏɵ redis ͹ȒlN�Ë来Şʗ)7Ý�候ȟ)
4.2.8 redis Uȿ
4.2.9 啊ɘ̀Ӵ=啊ɘǃ̔àćŌǸxͣ
˾ǡɰ̿
˾ǡƃɛ

4.2.10 nōŌǸ Redis �ě<车˴ Key àć
4.2.11 nōŎɵ啊ɘ¯ŞʗӺğǀ%�Şʗ�˗À?
ƸȞ

š ʹ难件ͭiɠ
5.1 Spring�Õćóď

5.1.1. X#� Spring 件ͭ?
5.1.2 ɉ˵�³Ë��Springˡɡק
5.1.3 @RestController vs @Controller
5.1.4 Spring IOC & AOP
ˠˠ�O>� Spring IoC = AOP �¹Ō

IoC
AOP

Spring AOP = AspectJ AOP 
X#Ț²ק
5.1.5 Spring bean

Spring �� bean ��Hх
Ŵ³?
Spring ��Ķ⼿ bean �ƳɎÆ}àć�Ōªק
@Component = @Bean �Ț²�X#ק
¼��ʱř��Spring� bean �ųŌ
Ŵ³?
Spring �� bean +ǉŐĘ?

5.1.6 Spring MVC
((�O>� Spring MVC �Ō?
SpringMVC Ą�ù¹�Ōª?

5.1.7 Spring 件ͭ�H��Ŵ³ȅźˡǖק
5.1.8 Spring Uȿ

Spring ƻ¹Uȿ�xǖ
¤fק
Spring Uȿ��ЊžŢ²
Ŵ¤f?
Spring Uȿ�Ŵ¤fUȿŋ˹��?
@Transactional(rollbackFor = Exception.class)ųŌ�Ōªק

5.1.9 JPA
nōŜHJPA	ŞʗӺ�ƣŘƄŧ��ǂǳק

ƸȞ
¶̝ś

5.2 MyBatis�Õćóď
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5.2.1 #{}=${}�Ț²�X#ק
5.2.2 Xml ҫʲ�ê�四ʮ�ıµ� select|insert|updae|delete ɞ˷lþ四,
Ŵ³ɞ˷ק
5.2.3 6͗¡Ք�四Ćı�� Xml ҫʲ�ê四��ǀ�� Dao ĞĢ¯l>Ĝ四Úà四�� Dao ĞĢ
�Ą�ù¹�X#קDao ĞĢS�xā四ƸŞ��%四xā Ëßªק
5.2.4 Mybatis �nōÝ�4Ȃ4ק�Ȃѫê�ù¹�X#ק
5.2.5 Ȩ̋ Mybatis �ѫêŖ�ù¹四7Ȱnō⼼ǀ��ѫê向
5.2.6 Mybatis Ω�φăѫØ四 电pŞʗӺ�ЭɉÅªק
5.2.7Mybatis dǵ sql �cX#ק��
Ŵ³dǵ sqlק Ȩ̋�!dǵ sql �Ω�ù¹ק�
5.2.8 Mybatis �nō¼ sql Ω�ďs么ň�Ʋɞ>ɹě电pק��
Ŵ³ҫʲʑǖק
5.2.9 Mybatis  Ω��>ו��>��ÈɌǧ成ªק�
Ŵ³¡[xǖ四7Ȱń&l��Ț²向
5.2.10 Mybatis �̓ǦŘш著«ßקnsǦŘ四ń�¡[ù¹�X#ק
5.2.11 Mybatis � Xml ҫʲ�ê�四��� Xml ҫʲ�ê四id �̓)7Ëȟק
5.2.12 Mybatis �nōΩ�φŅ¹ק
5.2.13 Mybatis �
Ŵ³ Executor Ω�ˁקń&l��Ț²�X#ק
5.2.14 Mybatis �nōƽ�ŜHŴ�f Executor Ω�ˁק
5.2.15 Mybatis �̓)7ҫʲ Enum 起˵ʱק
5.2.16 Mybatis ҫʲ�ê�四ns A ɞ˷Ć* include ˲H� B ɞ˷�đŊ四Úà四B ɞ˷ ̓�
˒	 A ɞ˷�N�四,�(Ɵ̿�˒	 A ɞ˷ק���
5.2.17 Ȩ̋ Mybatis � Xml ҫʲ�ê= Mybatis đġŞʗď只l��ҫʲÈżק
5.2.18 �X#( Mybatis �Ű�d ORM ҫʲĄɝקń¯}�d�Ț²	ŴSק

ɔ ƒɵ意̲
6.1 ƒɵ意̲�Õćóď

6.1.1 ƒɵ (Authentication) =意̲ (Authorization)�Ț²�X#ק
6.1.2 X#�Cookie ? Cookie��H�X#?nō	Ħȿ̹ŜH Cookie ?
X#�Cookie ? Cookie��H�X#?
nō	Ħȿ̹ŜH Cookie ĉק

6.1.3 Cookie = Session 
X#Ț²קnōŜHSessionÝ�§Ɖɕɵק
6.1.4 ns0
Cookie�zSession, Hªק
6.1.5 �X#Cookie Vāʋ˞CSRF学ǁ四mtoken)7ק
6.1.6 X#� Token?X#� JWT?nōʹ�TokenÝ�§Ɖɕɵק
6.1.7 X#�OAuth 2.0ק
6.1.8 X#� SSO?
6.1.9 SSO¯OAuth2.0�Ț²

ƸȞ
ʃ �⽼�Õ~ɕ4�

7.1 š�ˋS,ű±offer
7.1.1 �ȥ
7.1.2 ��(˶ʵ�)
7.1.3 ·�(˶ʵ�)
7.1.4 T�(˶ʵ�)
7.1.5 ħ�(Ű�˶ʵ�)
7.1.5 š�(HR�)
óď

7.2 越փŀĦ¡ǋ+�~óď
7.2.1 �� (37 4Ȁ̈͠)
7.2.2 ·� (33 4Ȁ̈͠)
7.2.3 T� (46 4Ȁ)
7.2.4 HR �

7.3 bingo-interview
7.3.1 Ƀɱ
7.3.2 ��Iͷ
7.3.3 Bigo�Õ
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7.3.4 ��(Kt�z�)
7.3.5 ·�
7.3.6 T�
óď

7.4 2019F越փŀĦו¨Ēוζ����Õóď
7.4.1 ǿȍ*Ɏ
7.4.2 越փŀĦ
��
·�
T�
ħ�
š�
.ď

7.4.3 ζ��
�Õ�
��
·�
T�
.ď

7.4.4 ǂƅ̪d
�Õ�
��
·�
.ď

óď
7.5 2020Fǂƅ̪d�Õóď

7.5.1 ʹ�Ēê
7.5.2 ��
7.5.3 ·�
7.5.4 hr �
óď

ɍ KĦȿ/4ȗǖ
ˏ E¡�⽼�Õ[Ñ

9.1  =ˋS�Õǌ��h界度
���Bİ
���Bİ

Ɵ�  

nō_ǋ�ʞƲ  

ťκ�ƣı͕ɶ�ƲɊ四ȸ̄)7Ç¨����˰四nsʹ难�¦�z�)7ʬ�Oļ��ĝƅǧ�向
��*Ɏ��O��ƕȞ四ϯ��ƌ�;x四�Oč"�ҕ上ώ四ļ�č˫�;x���ְָ�O�Ǻ
5向
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È�^�  

ΊJavaGuide�ÁǈƁĚ΋ ˥ź��÷̈͠�
�hđŊ^�=Ã˸四�:	 �¶̝ś JavaGuide
Nǯpȟ“�ÁǈƁ” ő)±Ð6�Łנɗþ四��Ŏɵ�O�ςҕλd�|ʐ�ӰŁ西H四�7 ң«
��͸ě˓	�³đŊų�Ł̲四ǎĐ�:¹Ō向

nōթ更  

�:样ʄ*Ɏ�nsȘ�¦Β�;x)7Ć*Kt: JavaGuide1996 ŷŭΞϵפkoushuangbwcx@163.com
¯ ƞÍסps:«* Kt����Ëȟң«�四��ɗþ��⾼ś四����~Ŭ�服向

ǎĐ�:Y ťǽշ�%°)7̦Ŀn!Ʊǖפ

 w"2.3ƅJavaʹ难� 2.3.1 �ġ4�ӻ̋
àć四ĜĻ�gӻ̋פ部ʝȶʝȶ部 �^
(ɝÔנ
7ƸȞOracle ǌx�Ӏ四;çפ~~~~向

��ťqǿ́À�~�Ɵ��%�Ûũ四ǎĐ�:ȜắŎ�O�ā�ǿ́À向

È��B̞�Ӏ  

JavaGuide Ʋ��~ 70k+ Star 四Ʋ��~��
 Java ʱ²ʞƲ� Star Şă�·�B̞ʞƲ�向Star˂
`/�四»�ŤȢĵĵÂ�� Dubbo �³B̞ʞƲ四ǎĐ7N)7�9[�³�g�8ǪB̞ʞƲ向
8ǪB̞ʞƲנ«ǊנБƯYנ

Ɗ2ô�ô���Ƹ¯Ã˸��ʞƲ四��ąų “Javaiɠóď+�Õƽƪ ” ʞƲ�iɠÔż=đŊ��
ʤÃ˸向JavaGuide Ʋ�ŏ本!��oġ4đŊפ

1. Java ˈ%bǨ×ìץ
2. �Áqýפ�Õćו�Õ~ɕוȍƀ�Õżɉ�ĝ7Ȱ�ÕE¡Ôɕżɉ�ĝ
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đŊ�֌�PJavaGuide ʠ�
�Q期Ҭ向�7四 Ǹ�¼ąâ� Java �Õ�ǀ��ĝ7Ȱ��ʄŭƗ
Թ��ĝǶ¹C ΊJavaGuide�ÁǈƁĚ΋ żɉ四3���ǂ�之安�/Ƅ四�:ns
^
��ǂ�
z�)7Ġ ȸ̄向什%��Ċ�¼Î�� PDF �5Ƌ四ě��Ù JavaGuide ťκ	Ƴ样ʄŁ�向 
l��ǲũ4�*PDF Ł��⼜Java�Õȱǁ孩四Ę��ɳ^�� 3 �Ł�四»�ƨ�N�Ä7�ƾ=
ѡÁ�7�0
�^�向ΊJavaGuide�ÁǈƁĚ΋ pdf Łƨ� Ą�ÍɎ�ĖÏ)7
ǣ天ǲ��à
ć向

ɗþ四�ǳ%�四Ġ ť��ȸ̄�ʄŭ�����o�四 �O®`�
��bw向G��O�Ĭ0

ʆ9%�-c果נ�ϻˈ�Ə���ÂʅӢũ%��ĄɎ向

�êUIɝÔӢũ%��;x�đŊ�şŁǼŧס��xƫʔ9PDF+CƲɊ服四ʔ9 PDF  �Ć*
Typora �c�向

nō爱你  

nsw"��Ӏ>�
Ǳɨ�z四¢ʢ«Ø �iɠéǍ向ɤȸéǍ�Ʋ������ťqiɠ̖听四
Ktʸ�֪̹¿Â�:��Ō向éǍ0
ǲũ�ù¬��ȅȲâַ四ťqÝØʄŭ�Ǝă向 �	éǍ
p˦�:�àć四^�^���⽼�Õǻɷנ

 �iɠéǍ�ŤƱĜĻ� �Ō�ͤ5S�6Ƚ�四��1·Ƭŗ?נϻˈÈų ��ġ4,�_
+四 �'ǟSǎĐ�O4��õá >�:
Ǳɨ向
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^�čɊ  

2020-03-07
��Ł⼜JavaGuide�ÕȱǁŁ孩ÁǖÃď<ȗנ

2020-03-08
ɴȟ�!�o�àćפ

√ u�ĝƅ�Ëȟ�˰ƲɊ四�ї�
�Ȃ
√ ĥ͎�Ľ«�Ł�ś=<ȗDĘ四ʄŭ�iW�O��X#Ł��
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� ȍƀ�Õ  
�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

 

�Ɣ�ȋ̱,�ʭ̱�天ǲ��Ųf�Ṏ́וÕ四nō-ǿȍ�³õá�ʠ"ƱþË�向�Ɣ�̈́Õ,
��Õ��
ĝ)间�四 ��“
ĝ)间”(��ƕG�(Ĝ>˶ʵ�Õ�)7ť�ǿȍ向  Î¡ŉ²
��¢@fΝįȞÕ�ť�ɃMčMŲfć���四ƣıǽ>נ w"�fxāŉ²ə̹四m˓	加

�Q~ɕ��Õǌ���ʘ�0
H�向ȸ̄�:,��ƾ��ʩ͸个个¡¡;�向

1.1 nōǿȍ�Õ  

1.1.1 gĦ¢½�̜�Ák�Κ  

	źgĦ¢½�̜�Ák�e�Ζſ�T�6ȥɿ/:°� h�ƲɦŪČČ¥�˻Ɠ——Ǜɦ9őɦΉ

1. ɦ͍�ĳ פƆ̱��ɐ̱ ץ
2. �ɦ͍#� פ Ɔ̱�́7÷̈͠Bİ四�⽤�ĬŘƥ�10÷ǟ向»��⽼סnBAT服��×Bİ×ď
ͧ四�7���£得
%�向ɐ̱6͗%��3÷四h͗%��4÷四ÝØ5÷ʹ�����
ɐ̱�
ŀT͍ħ服向ס

3. ù͍²Û פƆ̱ͯ��ɐ̱ץ
4. ɦ͍¦ƪΘ Ɔ̱Şă�四mɐ̱Şăʅò四�́�Ɔ̱�̒ʖ向

͂�Ζ�ɱ�&Ζőɦ�ʍęá|Ȑ�j�Ǜɦ�Ή

 � �&�  �JbR��¤qßΖ�(ùĔ�͒ʼ��þ1¢½�Ák��qßΉ

1. ¶Ń�̜ƈ�Ζŕ#Š̤ǄȄΔ}ºǙ��˫ΕΙ
2. ŵ Ź�ʕź�ΖćûŠ̤ǄȄΙ
3. �Ĉ�ėˋėƝ/śǨ��ΖƠǧî¨Δ�ƱK�˓>�˫ǄȄͼąΖɴÁͼąΖ*�ɏ���Ζ�(
�*�ĕ���ǄȄƱǳΕΙ

4. FŶ8�u��/Githubƨ˝>ɞȏŴ�ľΖ�̜îþ�Đ̊Å��ÁΙ
5. ĖɤȚ�ũŠ̤ǄȄΔ��Z¨ÏΖƷñÙŠΕΙ

ʮ��³xā四 �Ș�*�g�~ʌפ
³�¶Ǿ��³ġâ) 什%0̱ȉ�四`Nns��Čօ
ŷŭÌk�
	��¶Ǿ四m�Á
j	ͱĽoffer四@#�Õr�ʹ���
�四m˓�f�Õ�Äû

Ù�́,͚˰ÂÎLÁ̳�ÕȽ/�向

1.1.2 ƫƴ�J�� ˍ̛  

ÇHRו�˶ʵ��qƻ�/ġâ�ƻ�四�Õǌ�́�P�ƿ� 不每�!四�7

ǿȍ�O�� 
不每E�ƣıË�向­��́ȸ̄��ǿȍ
oƉ� 不每פ�Ɖ>hr(�四��ƺ ȱ9�O�~
ʌ四��⼼Ɏ˶ʵ�ǒë*ץɗ�Ɖ>˶ʵ�Õǌ(�四��ƺ�O��˶ʵɶƅ四ʞƲ~ɕ四~ʌ@
³��ǒë*向
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 �SȨĶ4��! �O�� 不每���ȨĶ�ˡˍ?פ

�Õǌ四¥
ȋĘ�Ƹ¯*��ɏɏżɬ	Ŷɏɏ向�_%� ��ƯHȹþ%�_ǋɏɏ向 נ
�B<四ɗþ四�O_ǋ*Ɏ��ǀ*/�żɬÂnɏɏżɬ向	_ǋlЖ四 Âʅ�¢Ć*JƵ
Ƕ¹4��O�_iɠ向 [	�ɏɏʭȚ�ƒɵ�ŭ四ǀ*ɏɏ/�¦��ĝ向ɗþ四 ±"*
ɏɏĺ, �Github�B̞�ɏ�ʞƲ�~
�òStar�向

1.1.3 ¶�/ġ  

ǃáňו�ċëו.ȄȻקNOנNOנNO͘��נɌ­¶Ǿ�Õj��-�ƛ原四�7�Gļ�ǃ�
ȨĶ�x�
四�ļ�aÁǖ向

1.1.4 ŕ�Ó��J�?̯ď9ǄȄ  


�¶Ǿ	�Õ���P�ƞ�ƉC同Ķ=Ȩʌ®c�Õ��ƸȞ向

1.1.5 glĕ�ɴÁ�ĸ�ɷ�¤ɴÁå  

Ĥ%Ĵ̡%���)7͌�!̈́ÕćƲסǗƵ­�
/�服向»���G͌�Õć四�dZcode四Ɏ̐
ķ����ȞÕmɘ	�向

1.1.6 Æ#��¤ͥȷå  

�Õ�<[
³¶Ǿ�
դˤćɋÕʂƅ四ě˓�£դˤ̈́ÕC同��/Ë����ƸȞ向

1.1.7 ƫƴ
�J�ȏŴˍ̛  

ns
ʞƲ�z四˶ʵ�Õ��ƾ四�Õǌ�́��P��O不每�!��ʞƲ向�)7Ç!�¤�x
Ġ�ȞϾפ

1. >ʞƲǶÔȅź���bèס�Õǌ) �P�ɓżɬ�ͭ只ÿ服
2. 	��ʞƲ��͑͟�X#וc�X#וΊƁ�X#ɜã
3. Ç��ʞƲ��_��@³õá四ŜH��@³˶ʵ四_��@³�˶ʵ�ŜH
4. �ɗþʞƲӻ̋�四6
)7Ô[�O�ӼĔ˖Ǝ四Ân��nō时ǠʞƲˑCķ时�B<�ŷŭ	Ș
�ɏ��望Z�àć�%°��nōŌǸ�jŷŭ(�	��ʞƲH�X#˶ʵ¡[�X#ƚ Â
nפHredisc啊ɘťq⼦àǴû=ě<ăוŜHƷĈɆɉց⾥=̶Í��向

1.1.8 ĸ�ƫƴɃȜ�Á  

ǙĂΣ�O�Õ�) ԀȰŴ³iɠQוŴ³iɠQ�ËQ向�Õ�Ŵ³àć�|~ıàו��OĻn
ōp˦向(ĥ͎�¸åɃć四פ��Ć*Ƀ�fxǖ� čĀ�òק čĀ�Ƅפ·�קɃć�xǖ�_
ǋ/ÄȡŘ!-נ)

1.1.9 �Áe�\
�ýƾƇ  

�Ι�Ġȟǋ��ąâμ>���Õ�¶Ǿ�ȟǋ向Ân�	�Õl�)7	­�ĭĭ
0
���Õ
�¶Ǿ��~向

˵�少5פ	 �Õ ThoughtWorks ��¤� �	­�ĭ��³È� ThoughtWorks �˶ʵ���³
�ĝ向`NiW� ThoughtWorks �˶ʵ��P &	l�c��ī�ʹ难��«��ŷo�ƚ 四�
7 ť����£ l�c�Ɏ̐Ë�Ë只��!向`N	˶ʵ��%°四ȨĶ�Ʃ�¤�ŹƓlNǀ
�ɋÕ�ÃU�向ns0
ť�ǿȍ四 w" 20 4Ȁ /�¤ͨ�Ã�C�ʞƁȿ向
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1.1.10 �ÁeIë!ƾȎ  

nsĳ̏四��出'ץnsĆ*四ǘ活˺�向�Õ=Ą�¡˛��opU四) /��ÕƠĆ*��四
Ą� {Â�ĥ��四ǽlб`向 ��w"�Õ�Ù��Ñ}��чɎ四ĳ̏=̙Ư��ĤılU向
�7四⾊ŲĊ��¬��Õĳ̏m出'וԻĳ͓ɯ向���¬��ÕĆ*mկկ��四�ƙ��¼�^
R
�Ơ�四Ƞƥ«Ǌנ

1.2 Ɏ̐ķȨʌ�Ļ�gǀ  

�ɸ�ĝʮ�Ż�:HMarkdownnōǀ�ƉɎ̐ķąŦ�Ȩʌ四N�,�Y�:¸å�³�¦�H�
ǀMarkdownȨʌ�͉êŷŭ­ơ四7ȰnōǼͅ�¼MarkdownƱǖĖÏ�PDFƱǖŷŭÎLƱǖ向

¸å�:ŜHMarkdownǒāǀȨʌ四`N�¼MarkdownƱǖĖȖ�PDFƱǖNÝ�ȨʌƗ明向

ns�>Markdownǒā�a�Ō�z四)7ÛŰ�.%ȨĶ��!Markdownǒā(�: http://www
.markdown.cn 向

1.2.1 �S"&ǄȄ-¸�Κ  

�Ɖ
�Ȩʌ)7	Ƕ�还Ú�Õ7Ȱ�Õ*Ɏ�3�ƣı
��H向 	�因��O {�Iͷ!四ǀ
9�Ɖ
�Ȩʌ���ʞ/ɲ� {向�X#(Ȩʌ/Ë�ĉ?

ſµ�Á��&Θ

�Ȑn��­还四��ȨʌƟ`�~*HR�⼯ĩ四�ĨȨʌHR) ��Ûũ10˯Ȁ��!四`NHR
��Ǹ����È�Fail,�Pass向
Ȑn��đ¸四ns��Ȩʌ0
X#ǼƧ�z四�Ə�đ¸����H'四�V �{向

ɗþ四�Ə�Ć*�⼯ĩ四N���Õ�四�Õǌ��ʘʗ��Ȩʌ�乐ʤ�͙ˈ�̓Ȣ"LÛũ/�
%�-�Õ向

�7四Ȩʌ�Ù� &���â��g四ń	/�Ɏû�Ǹ��� ̓ÝØ�!�̉��Õ�向

�µ�Á��&Θ

 <[�:Âʅ�¢��~ 四�QV)也ƣ四»��ġ4�~�0Ǥʴ�/�àć��	ŉ�Ēê!y
à�向˵�ȨĶ�⼿5́�פIͷ!��Ȩʌ�ų����õáy�|àס�JavaוŞʗď只ו­όו
Əā�³ʹ难�u��Ɵà�服四Ânǀ��� redis,@�Õǌ�/�⽤ͨ�à� redis ��³àć向Â
nפredis�ıµŞʗʱɩȰĜHÑɱוredis�ĶƳɎ�X#,�#Aו redis = memcached �Ț²ו
redis đɘ̓ֈrŇ��向

�7四Ʈƿ四���́��Qפ�����ØÌ���ƀ	ǄȄ�向ɗþ四��ƽ˘�ĔgĦr�K�
�ƔL	ǄȄ�ͭȐ5�四Ânפ�	ɏɏʞƲc�X#UIŌǸ�X#àćסG�
ʞƲ���
�
ŌǸ�àć服ו��ɏ��ʞƲSŜH�X#˶ʵNǶÔÀ =ě<ăťƈ�/���向

�Õ=Ą��opU四ѭ����£�ÕǌƼ�O՞��ċхċ四ÎL�ʯ|�Õǌϐ2ѱ5�向˂(
�Õ=Ą��opU四»�����±"�OŬ�� offer 四��§�¡{Ɵ̿�ĥ向

1.2.2 ¶�ǄȄ�ŧɯbR�L  
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1. ��ġ4¶Ǿ�HR�( &��Ë_ʌסπנ��服四»�ns��_ȋ�9̝�z四/Ä	�ηȨ
ʌ�Ϊգm9四ʮƣ��Ȩʌ�
ŉ²�ǢQ四Ânפɏɏ�⽼�¡ǋ~ʌו±"�ɏɏ�ː�ĺ�
�向

2. ��þ1ù˿)Ĉâ��ʲē�.
â�wǞņ�ƇwȄΖ�4gl��ù˿)����(őɦ9Ǜ
ɦΉ�̙�(Ζ�I��Ǣ�'���ʨȗɦΖ��#¡.
â�wǞ��'����ʨł_ˏ̋Ζ
ȈȰĈ����
�â�

3. ƀ	ǄȄ��ØÌ���͑¸Ζ���Áƈ�áĸË�7qΙ
4. «�J�ȏŴwȄ±M�ȂƐ5�ŪČ¸�Ή

1.2.3 ƀǄȄŧɯ�ĥ�h�ßș  

STARßșΔSituation Task Action ResultΕ  

SituationΘ UI�	X#Iͷ!<+ץ
Task:Θ ��nō�́��Ɓȿץ�
ActionΘ μ>�g�Iͷ4ҁ四�ϖH�X#�dxǖץ
ResultΘ ďsÞg四	�g�Iͷ!�_ǋ��X#向

Ȩmȥl四STARāʯ四���fƺ̋�OǭU�xǖ四ŷŭ(四���ĂԺוĒ¹���ˡˍ向�ƻ
�X#四Ĕ¹ˮ΀ŖHĮāʯ四)7Ɛˇ�>�Õǌӻ̋Uę�դˤxǖ四Å[9�O4ҁ合̋àć�
ĂԺÀוĒ¹À=դˤÀ向

FAB ßșΔFeature Advantage BenefitΕ  

FeatureΘ �X#ץ
AdvantageΘ Â²�
	Ŵ³;xץ
BenefitΘ ns题条�四̱性x�"�X#
Ņ向

ȨĶ�(四��āʯ���P���ÕǌiW��ǼƧ̱ו��lN>¶Ǿ
X#Ǳɨ向

1.2.4 ȏŴwȄÉ"ƀΚ  

Ȩʌ�
�o�ʞƲ~ʌ/Áı四»�EÁ £ʞƲ~ʌ/
�ʊǛY�Õǌ�ƣıò向>�ʞƲ~ʌ
�:)7ȞϾÇn!¤Q�ǀפ

1. >ʞƲǶÔȅź���bè
2. 	��ʞƲ��͑͟�X#וc�X#וΊƁ�X#ɜã
3. Ç��ʞƲ��_��@³õá四ŜH��@³˶ʵ四_��@³�˶ʵ�ŜH
4. �ɗþʞƲӻ̋�四6
)7Ô[�O�ӼĔ˖Ǝ四Ân��nō时ǠʞƲˑCķ时�B<�ŷŭ	Ș
�ɏ��望Z�àć�%°��nōŌǸ�jŷŭ(�	��ʞƲH�X#˶ʵ¡[�X#ƚ Â
n:Hredisc啊ɘťq⼦àǴû=ě<ăוŜHƷĈɆɉց⾥=̶Í��向

1.2.5 ãĆɃ�ĔÉ"ƀΚ  

ƿà�!��O�X#四`N����Ġ�¶Ǿļ�X#向�́HR) ě�aƌ˶ʵ四�7L	⼯ĩ
Ȩʌ�%°) �Զ2�ąī˶ �ÈЭ΃��向>�¶Ǿ
�Ľm����˶ 四�)7Û¤�%�
_ǋ�!四`N	Ȩʌ�)7ǀ��O�Ō��˶ 向Ân�)7�gǀ(!��ġ4đŊԊ� �Ȩ
ʌ四�:)7ʘʗ�O�Iͷc�³ɴƩ=Ã˸)פ

źƏr­όוŞʗď只וƏāוͿ�żɬ�ȹđʹ难iɠפΤ得
Java ʹ难iɠפΤ得
JVM ΑԎrסJavađɘȚхוΑԎr已ӕƏāוΑԎ已ӕēʪˁוJVMđɘƻ¹服פΤ得
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qě<וq)HוqÀ żɬB<פΤ得
Struts2וSpringוHibernateוAjaxוMybatisוJQuery פΤ得
SSH ǶĔוSSM ǶĔו SOA ͭ只פΤ得
Dubboפ Τ得
Zookeeper: Τ得
ıµƷĈɆɉ: Τ得
LinuxפΤ得
MySQLıµǼŧZǳפΤ得
Spring Boot +Spring Cloud +Docker:�Ō
Hadoop +ǵ¿È˶ʵ�� HDFSוStormוMapReduceוHiveוHbase פ�Ō
Python ʹ难�³וıµ�TxӺÂnOpenCVוwxpyוwordcloudוmatplotlibפˮџ

1.2.6 ĴĚŃ�Pȏ  

1. ȜăȨϫ四��aÛS⼤ִץ
2. ��³˶ʵ�΃��ΐ¦��.ǀÂnMySQL��ǀCmysql四Java��ǀCjava向��	 ��,�
Âʅ给׀�四�7���ų���ɶƅץ

3. ��=ŞǂȬ�l�«�ĴƱ�z�3��ˬĦ�Qץ

1.2.7 »H��¤,tips  

1. Ȝă天ǲ�ȑÅ̋四ò�Qǒ˒ˡ博�ʑŊ΃四Ȝă�Ȩϫ��四դˤď只ĂԺ向
2. ns�O
JƵŷŭ��˶ʵ领Q�z四ǀ�-���«4/�向
3. ns�O�GithubÂʅe正�z四ǀ�-����«4/�向
4. ų�ȨʌE¡À四����ǀ�O���õá四ŷŭë
ѠπÀ�đŊ
5. ʞƲ~ʌȸ̄7%�ɖ̐ş̐四ɗþʞƲ~ʌ�	��四m	�
ǢQ向
6. nsđŊ*��z四�ļ�ƣ£đŊˉӠ��Ȃ四ŎŘşŁǻˎǶϫ�)7�向
7. �Ȩʌ6N6

 bŚ¥Û%�样ʄ �Ȩʌ四Ęƙ“פ�» r�=¥ɳU向”�œz四ʠ���/

Š⽣向

1.2.8 ¨Ï�âǥ/�ũ  

ȩ对Ȩʌ(MarkDown	ƳȨʌĄɝ四)	Ƴ˥ʧו⼼ˤ=+CPDF):http://cv.ftqq.com/
Typora+JavaɎ̐ķȨʌˡˍ

1.3 �ġ4Ɏ̐ķ	�Õ�/È'��³àć  

§Ĳ�Ìkŷŭ¶̝ś�Ʉɒ/���Ġ 成à*:“ �ğƣ/T�/ą˄_ȋ�四 
r�ÝØ�⽼
ªו”ק“ƣźƏrąī�_+ _
ªו”ק“nō_ǋJavaו”ק“Java_ǋĻ_@³õáו”ק“ Ļn
ōǿȍJava�Õ�³......”קx��àć向 �ʘʗ�O��Q~ɕ>�ġ4�È'��³àćÝ�˦Μ
Ō友向

Ɖí�Ǹ'4T�w	Javaqý}��B�¹dņľ¯	ƫƴżJavaIɪqý8Ȃ�¹d$�LƠǭΉ
R©ŗ�gl.
�Ȳz]Ζ<�Ǹ�ú:�ņƄ.
ōĦ�ȬΉ

glp!îģ���sΖ'41yT�¹dʈK��¹d��Ζ[İΓ

1.3.1  �üŪ/O�/ãȥXƲ�Ζ 
k�ÈÃ�̜�Κ  
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http://cv.ftqq.com/
https://github.com/geekcompany/ResumeSample/blob/master/java.md


 �O��ƣ985ƣ211_ȋ�四ďĔ�O�~ʌ7Ȱ�³Ìk�~ʌ四 w"P p˦��àć�
�
*向

Ʈƿ四 w"_ȋ息Ĺ/Áı四E�aÁı�四ns�ŝ可�z四�G ŝ可�O0
ÝØ�ȋ向»
�四ɚǬ��d�d(�O_ȋʦ四d�dƃ�O_ȋ®c�OÝ���⽼�χĢ四_ʌG�⼯ĩȨʌ
�/�ɞǿ����m�四ns�ȉǼЉ四ȨʌȉΘʛ四���g)7=�ȋ�_�3�ǯ车˴向

ΰīHRε��^�¢q_ʌ��四ϻˈ985四211ǼЉ�yÂ⼿ε�Â͚Ć_ȋq/�四HRʕɆε��
Ǽƿ	�³_ȋSĩ向��
Â¿Č四��Ǟ�	/�ǼЉ���ĩ��ǼЉ�四,�Ǟ�	/�͚Ć
���ĩ��ǼЉ�ĉק 双双 ğƣ�˄СƦ�·ו�T�СƦ�ą˄��_�
/�ÝØ�⽼�四�
*Âͨ¿Â��ȋ�Ƚ/�m�向Ç�⽼̱性�ďs��四q_ʌ�y�Şă他ʗ�¨四@³CƚÝØ
BATוRʕ四Ȧõ四­Ÿ��⽼�ğƣ�˄СƦ�·ו�T�СƦ�ą˄��_ƼƼ�¬�ɝȍΘʛ�
ʞƲ~ʌŷŭ	ɏ�ͮŀăÂʅq�车ːÂnACM�Ð"��¦�C同向�þ1XȄ�ǈ5ª�t5
ɝ��Áľ�ƱÈÃ�̜ø��&|XȄ�¸�Ζf�XȄ�ɵ;�Ʊä(»H�ƨŭ�͋əΉ �7四
ns��_ȋ�ȉ
m��Oj�-�⽼�z四ȸ̄�)7Ç�¤Q�cפΎƼá	�Á�3

��
'4Ŏ�5U�ȏŴΙΏ
�ƇïÒ�sΖƼÂ5+�ƇΖ�ƇwȄ�����ǄȄ���ƔLΔ
�
t	�̜�Ƈ3ɽΓΕΙΐŹ��¤ʍęá°Ǿj�°ȪΖŎ�Ŏ!��a.¶ŋΖ¸	̡˸Ή

1.3.2 ŪŉřkãĆ�X)�X
JavaIƞ�Κ �È�̜�Κ  

ƣ˄Ƈ�Ɏ̐ķ/�四/��ġ4ù¬�͘Ɍ­�ī�ĄȇÂʅq向 &_ȋþ��Ѝ	]נ7(`®
̌ƇS�90%��ƣ˄Ƈ四 w"L&/��_��,�¦向ɗþ四 ���Ìk�˄�r受ąī四�
�Bİ�_ÆӲ四˶ʵ⼆ԇ四	 ��LÂ�ġ4�˄�źƏr��__�,�
向ƸȞQuestion1�
p˦四őŜ��ƣ˄ƇɎ̐ķ四ns��ÝØ�⽼�z四��)7Ć*�O�ÎLǼƧ�世̒向

 w" &�ĜĻ¬��O�ąīY�Ȏúɢŷŭ̾ɞ˷四(¡z四/�˄Ƈ��_) ě�n�四
�7�˄Ƈ��_��ƒEÉƺªק,��¤˨}ƶ�Oȹ!����ns��ƣ˄Ƈ�z四*�נ_
_
四@#ų���̛˾�O�ąī��³_ǋ%�四��V)也ƣ�向

ȸ̄ƣ˄Ƈ��_四Ʈƿ��
źƏrʹ难iɠʹ难לפźƏr­όםוͿ�żɬו强Şʗr只¯Ə
ā四 ��w"�3�>�6Ë�向�³õá�Ù�đƚ四>�7N��ĵ<ʊƣı
H向®`四ns
���Ý�⽼�z四�³iɠ�����|à��向ɗþ四“��_
Şʗr只¯Əāנ��_
Şʗ
r只¯Əāנ��_
Şʗr只¯Əāנ”四Ë��õá(3˰向

1.3.3 gĦX
JavaIɪç?  

:�XƇÎŵ�sΖ &�ï °Ǿ¨Ï�Ζ ­mĘ/�ïXƇÎŵ���XƇƕʊ�ŪČjΉ �
ĸ��Ŗ͔4Ǉ­¶XƇđǑ�ȹx�wƥ©
Ζ¦ɝıJavaGuideIƞiƾ¶˭“1”Ī'é½Ή

1. �ʫˡ Java ȟ͏bǨ7(ס�⼜Java Ϝ'˶ʵе1孩ŷŭ⼜Head First Java孩�o�Ƌ	 ����Ø
âJava�/�¦�Ƌ԰服四®`��)7Ĳ�ĹȾĲ�Ƌ_ǋס¸åǐȏŷŭʓֶ太�ĹȾ服向ë!
�×ìΓ�
ȟ͏Γ��J¸��ØÌ�ëǖ �Ή

2. ʫˡ�ŵǙ�Ǆď�Dס¸å⼜Javaě<⼼ɎlR孩ŷŭ⼜¡ƀJavaqě<Ɏ̐ȅź孩服向
3. �Δ'ąΕns��ÝØ�⽼�z四 ¸å�	_ǋÃJavaʹ难ŷŭ�ƳɎlN四�Bİu�ʆ9�Q
%��_ǋřß9ĳȋì˺向��ťq�O�⼼Ɏ {四��)7ȡŘ͌LeetcodeΉ

4. XƇ�ɪȟ͏(HTMLΈCSSΈJavaScript),�YBootStrapΈVUE{{�ɪͧʌ��'4�ĥ� Ή
5. XƇMySQL �ȟ�ĲDΖȟ��~̢ůƘΖSQLƆɕΖ˃ȿΈǡ˜(Ǚ�¤�X� ;Γ
6. �ȸ̄_ǋJ2ee件ͭl�)7ť�ÛŰ�%�_ǋ�!Maven��ŜH向ס�ŅĭJarŏ四!ßJarŏ�E
�̎ȃũU四ŜHMaven)7��͞/�UI服

7. �XƇStruts2('�DX)ΈSpringΈSpringMVCΈHibernateΈMybatis {ͧʌ�ĲDΖ()ĩ)ˮџ
Spring Ú©ס�⽼�ÕƟȍ服四`N-
ŧ�XƇ� SpringBoot�向 �Ș�/�¶Ǿ>�Ĝ后+
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ĬĞ�ZSpringBoot四�* ,�¸å�£SpringΈSpringMVC

_�!向
8. _ǋLinux�ʹ�ŜH(ıµǉ̍וʹ�⽤ǡ)
9. �_ǋDubboΈZookeeperו�ıµ�ŸæǔǕסÂnActiveMqΈRabbitMQ�服�ŜH.�³סõá)7
Ć*ǐȏ6N��4ȗǖʞƲ�_四Ĳ�ĹȾ四Ĳ�Oc四ǧ样­�JƵ四ǣs^
服

10. )7_ǋ�!NIO=Netty,�gȨʌ��)7�Qõá向
11. ()ĩ)四ns�-�⽼四JVM ��³iɠ��Ɵ_ס�Javaîǡƻ˵Έʠ͉k̴̳řßΈʠ̴͉̳ð
ȖȣΈJVMîǡŻ©服¸å⼜ůØ¹ŌJavaΑԎrפJVMqŢŉÀ¯6͗¡Ք6ס��·Ł孩四ns
ғ�Ƌ̎ȃ�z四��)7� Ƕ¹��Ӏ四	!�
ΎĞ向

 ����⽤本�!u�ƾ�_ǋ�đŊ四>_ǋ̳̑
��ȸ̄向iW�_X#lN四nō-_ĉק
 w"_ǋu�iɠQ)7ȞϾ�g-ØZפƈ�Δ�˻ʊ�ǆ�Ζ�¨ÏȨXľ�ΕוŖ͔ΔbǨW
�ŋǯ±vΖ¨ÏΕוđǑΔ°ǾģŇ©ĥΖ¨ÏΖĢ£�ȨX�#¡Εו��FŶΔĥƦǚ�bǨL
�Ëå�#¡'4��Ε向

�SYŲĊ��ȸ̄四�ĹȾ�*Ɏ�6
Ū2�3΀四�c̈́č6נננ
)7Ĳ�ĹȾĲĭ��Ƌ
԰�四�ĹȾ0ΐƌ�iɠQ���ȜAŌǸ四nōŌǸקƮƿƂû/Google四Ć*上ώ˲门ŌǸ��
�z�ĭ§Ĳ�Ìkŷŭƒɠ��³�向

1.3.4  .
�ƇwȄ�sĈâ����Ģ£̽²Κ  

0
¡ǋ~ʌ0Èż四G��
ƃ"9Z�ʞƲŷŭ�ː~ʌ�z四�ʏ`
) ƃ��⽼� offer 向
̈́�®%ĭĄ��%°�0
¡ǋ~ʌ7Ȱ�ː±ĺ~ʌ四Ķ˼��回χ�O�ʞƲ~ɕ分3�Ƕ��
Õ向

ns�͡0
¡ǋ~ʌ四j0
ƃ"9Z�ʞƲŷŭ�ː~ʌ�z四 w"	ȨʌÈʮƣ�
ÎLŉ²
�ǢQ四�`四�ĜĻ��|͌向

1.3.5  ĔgĦƫƴ�ÁçΚ�Á�Ń�Pȏ
ń¤çΚ  

!�� óď��³ǿȍ�Õ�Tips7Ȱ�ÕƟȍ�ų�Uʞפ

1. �ƫƴ�Ŕ�J�� ˍ̛Ζ�Á�#¡Ȍȋ�Á:ǹƷ�Èzǵůסȱ9ËQ四ȱ9�O�ǼƧ	Ŵ
S四ǘ给Í�⾼服ץ

2. �Ń�ŕ�Ó��J�?̯ď9ǄȄƾʒÒΙ ס
�¶Ǿ	�Õ���P�ƞ�ƉC同Ķ=Ȩʌ®c
�Õ��ƸȞ向服

3. �glĕ�ɴÁ�ĸ�ɷ�¤ɴÁåΖ�þ1	ŵɴÁ�ȚǮ�ąǬå+˧ǙåΖ
�*�
ǄȹåΉ

�­ǗƵסĤ%Ĵ̡%���)7͌�!̈́ÕćƲס/�服四»���G͌�Õć四�dZcode四
Ɏ̐ķ����ȞÕmɘ	�向服ɗþ四ų�̫ËQ四¬�ćƲa��四»�
/�ćƲ¤˨hhȘ
�四Ù�g�ćƲ���Ǚ�向

4. �ĸ�ƫƴɃȜ�ÁΉ ǙĂΣ�O�Õ�) ԀȰŴ³iɠQ³@וiɠQ�ËQ向�Õ�Ŵ³àć
�|~ıàו��OƩnōp˦向(ĥ͎�¸åɃć四פ��Ć*Ƀ�fxǖ� čĀ�òק čĀ
�Ƅפ·�קɃć�xǖ�_ǋ/ÄȡŘ!-נ)

5. ��Áe�\
�ýƾƇΉ ���ąâμ>���Õ�¶Ǿ�ȟǋ向Ân�	�Õl�)7	­�ĭ
ĭ
0
���Õ�¶Ǿ��~向

6. �ƫƴ
�J�ȏŴˍ̛Ή ns
ʞƲ�z四˶ʵ�Õ��ƾ四�Õǌ�́��P��O不每�!�
�ʞƲ向�)7Ç!�¤�xĠ�ȞϾלפ>ʞƲǶÔȅź���bèס�Õǌ) �P�ɓżɬ�
ͭ只ÿםץ	��ʞƲ��͑͟�X#וc�X#וΊƁ�X#ɜãץ强 Ç��ʞƲ��_��@
³õá四ŜH��@³˶ʵ四_��@³�˶ʵ�ŜHןץʞƲӻ̋�四6
)7Ô[�O�ӼĔ˖
Ǝ四Ân��nō时ǠʞƲˑCķ时�B<�ŷŭ	Ș�ɏ��望Z�àć�%°��nōŌǸ�j
ŷŭ(�	��ʞƲH�X#˶ʵ¡[�X#ƚ Ân:Hredisc啊ɘťq⼦àǴû=ě<ăוŜH
ƷĈɆɉց⾥=̶Í��向
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7. �ĸ�bR
ń¤ɃȜËåČË: ώ˲וЊžú²וHashMap̞Ɠ4ҁוSpringMVCΩ�*Ɏ��à
ć w"�Õ�¡	aıµ�四

ǿȍנN���ĝ� �4ʱ͕ɶ不每�@³àć6ıà向

8. �ĸ�Ƚ́�¤ČË�ŪɃȜËå: �Õ�%°
�³ıµ�ƣ˶ʵàćÂn“�Õǌà��ǼQ�X
#四ĜĻnōp˦?”ו“�Õǌà��̽Q�X#四ĜĻnōp˦?”ו“ns�Õǌà"�
X#àć
à ª?"%,�Ļnōp˦”��四>��³àć四nōp˦�O'S�
�Ş四²�Õ�%°9�ʙ
5向

9. ��ÁeIë!ƾȎΉ �Õ然Șĳ̏�/Áı�UI四�7˸�óď�O�ĳ̏ù¬y�6Ë��向
nsĳ̏四��出'ץnsĆ*四ǘ活˺�向

1.3.6  Ĕ�X*�ťˠɔŒçΚ  

 ��^«爱��
�˨¤˓Z£ZŻ��四m���iW-�¶Ǿ)0ס_�¶Ǿ�>Ѝ̌Ƈ9+�

中µ向�X#
中µ四�_�õá,�-Ѝ̌Ƈ四(�X#四���Ĥ!四���_ {7Ȱ�ϗ 
{���Â���_���服向»�ns四�Ɩu�	将ˊȡŘ_�8�.%7��ȡŘ��四ŷŭó
�ŊŸŰϠmϚ�z四 ,�¸å�-Ѝ̌Ƈ向ȑĐ§Ĳ�_-Ѝ̌Ƈ�四���ƣźƏrąīŷŭ�
0
�ϗ {7Ȱ�_ {ƣıʦ��向

ɗþ四ns�ϗ {��四��)7Ć*ďͥ_ǋוƸ«vľ�ʞƲ�xǖ�ՙШ�O_ǋ向

óďפ+�+ˠɔŒx�*���JΖgl�J�ǀĮ�X��XΖǀĮ� ��+ˠɔŒΉgl�+
ˠɔŒ*�ʘƔüÇΖ-�ˠɔŒV	����ʈĭΖ�RȦΓΓΓ

1.3.7 .
ȏŴwȄ/FŶ/Github>ɞȏŴÉ"ƭΚ  

Ç[	Bİcנ

.
ȏŴwǞÉ"ƭ?  

ns¡	0
¡˛ʞƲP�-c四 w"�)7Ć*!�¤fxǖפ

1. �	­�ĭ��见Ĕ�O {¯ĭĄ�ļĽ�¡ƀʞƲĹȾŷŭJƵŪ2vľ�3c向c�*Ɏ�四�
�
�O�ƕȞ四��能П应˞四>�/�iɠQ四²��ƺŌ) G�ŬȴʞƲ�ȉ�四��O�
�Qiɠ�z四>�Ë��iɠQ���O_�-Ƽů9_向

2. GithubŷŭƓɇ��
/�¡ƀʱ²ʞƲ四�)7ĩɥ���΅͙四��P�O>��ʞƲ^«¹
Ō四	¹Ōù
ŹƓ�ʹ难�四�)7>ù
ʞƲÝ�ƩÝŷŭ�«ƚ 向

3. �OdZ-c���O�ÃC�õá四Ș����õá�Ν%-_四[_[ɪ向

�ô�\Ζ*�ůÈΖůɅΉǠÜΖgl��oė
­¶ Java IƞȏŴ�sΖ��'4x]˫ÅŹ 
È�Ή

.
FŶÉ"ƭ?  

ns
�O�JƵ四�Ə�Ȩʌ����ǢQ向ȸ̄)7	玩ŀוSegmentfaultוCSDN�˶ʵƞÍʭ
ȚǀJƵ四®`四��)7�Oʉȸ��JƵסϖH Hexo+Githu Pages ʉȸƣıȨĶ服向ǀ�³X
ʄƋ̈́č���)7向וƀđŊ¡וǋ̈́č_ק#

.
>ɞȏŴÉ"ƭ?  

�H Github四H
 Github四�ŋ�O�¦�ʞƲ四ǀ
 readme �Ӏ四	ÎL˶ʵʭȚc
ͻŋ向¿
t���ē±���¦�B̞ʞƲנ

1.3.8 �̜�ƑƜʹS"`�ù˿)Κ  
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ÇˋSוϏν��⽼̱性ǌ­>�JavaN̹xĠ/N̹xĠ�Ĝ后¡ǋ+��Ľ四 &�⽤)7óďΌ
情9!�� ¤Q YȨʌ�«/�4Şפ

Ƹ«*车ːͮסŀăñq��ACM服ץ
>Şʗď只¯Əāƣıˮ΀ץ
Ƹ¯*¡˛ʞƲסÂn_ȋ­ơ服ץ
Ƹ¯*ɏ�i��B̞ʞƲŷŭ�O�ɏ�B̞ʞƲ/�¦ץ

ʮ� ��(��TQ四	�ÕJavaĄɎľ�%°四!�¤Q�ťƈ����车˴{פ

ˮџPythonוShellוPerl�ʩ�ǒȥץ
ˮџ Java Ǽŧ四JVMǠǼץ
ˮџ SOA ˡǖץ
ˮџ�O�H件ͭ�ǟ˽iɠÂnSpringץ
�Ō4ȗǖ�³ıµ�¹Ɣץ
ɝȍqě<B<~ɕץ�ŞʗB<~ɕ��向

· Javaʹ难+ʪĔ+�ƳɎ+JVM  
�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

2.1 Javaʹ难  

1. �ý:ǹ9�ý(Ǚ�ƻ£  

��ý(Ǚ פ�ý(Ǚ®�°�ý:ǹjΉ ¬�ʱǠH%ļ�¡⼿ŧ四B̼Âʅ�四ÂʅƷӢȇ̞四
�7®À �6Ë��Ȟă¬˖�%°四ÂnĶ�rו清ØǖB<וLinux/Unix ��́ϖH�Ġ*
ɎB<向»�四�ý(Ǚ.
�ý:ǹŇšȅΈŇƾDΈŇͅȂΉ
��ý:ǹ פ�ý:ǹŇšȅΈŇƾDΈŇͅȂΉ ¬��Ġ>ɹ
么ňוȠ̺ו�ǵÀ�ŉÀ四�7
)7ȅź9ȽגĔ�żɬ四Ŝżɬ^«ʇeו^«Ÿ�Ƙʎ向»�四�ý:ǹ®�°�ý(Ǚǐ向

Ƹµ issue : �Ġ*Ɏ פ�Ġ*ɎÀ Â�Ġ>ɹqקק

��ě��ʘ�ù¬四�Ġ*Ɏ�ļ�4ɑđɘ四źƏđɘ中Λă四Java À ʦ���ù¬ě��
¬�ń��Ġ>ɹǒȥ四m� Java �Ű⼼朋ǒȥ四6ű�Ω�ŹƓě��)7ĬĞ| CPU Ω��
·ÝŇr受Ɠ向

m�Ġ*Ɏǒȥ����ĬĞ⼼朋Cr受Ɠ	�Ǻ�Ω�四ě˓Îń�³�Ġ*Ɏ�ʩ�ǒȥÀ 
�ě���Â Java 
向

2. Java Ƌǃ
ń¤ĢL?  
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https://github.com/Snailclimb/JavaGuide
https://github.com/Snailclimb/JavaGuide/issues/431


1. ȨĶŸ_ץ
2. �Ġ>ɹס么ň四Ƞ̺四�ǵ服ץ
3. ĤǯVÈÀס Java ΑԎr¡[ĤǯVÈÀ服ץ
4. )ƶÀץ
5. Æ}Àץ
6. �ǦŘ�ƳɎס C++ ǒȥ0
đ˟��ƳɎrŇ四¬ĮƟ̿ǠHͿ�żɬ��ƳɎƚ �Ý��ƳɎ
Ɏ̐ȅź四m Java ǒȥĚťκ��ƳɎǦŘ服ץ

7. �ǦŘ­ό⼼Ɏě˓/xƫס Java ǒȥ您+�§���Ȩŧ­ό⼼Ɏȅź�四¬Į Java ǒȥ�˘ǦŘ
­ό⼼Ɏm˓/xƫ服ץ

8. ⼼朋¯Ōϋěɘץ

ɴÁסƸµפ  issue#544�服פC++11 Bİס 2011 F�%°服 ,C++�˲Ø��ƳɎӺ四	
windowsוlinuxוmacos �)7ŜHstd::thread�=std::async��ɤȸƳɎ向ƸȞΎĞפhttp:/
/www.cplusplus.com/reference/thread/thread/?kw=thread

3. ¶� JVM JDK 9 JRE 3ɻǷä̚�ĥȹ  

JVM  

Java ΑԎrסJVM服�Ŗ� Java ǂƅƓ�ΑԎr向JVM 
μ>��żɬ�ŉ�¡[סWindows四
Linux四macOS服四Ʋ��ŜH¿��ǂƅƓ四ń&��Y9¿��ďs向

S"�ƂŐŜ?˄DƂŐŜ�
Ğ�S"?

	 Java �四JVM )7¹Ō�ŹƓ�Ŷc字节码סőԂʊ�� .class ��ê服四ń��ĠƁōŉ�
�Ņ¹ˁ四G�ĠΑԎr向Java ǒȥĆ*ǂƅƓ�xǖ四	��Ɏû�ŌǸ�ŋɬŌϋɩǒȥΩ�
ǣͨȽ�àć四�%jŎț�Ōϋɩǒȥ)ΛҸ�ŉQ向�7 Java Ɏ̐Ŗ�%Âʅqǣ四m˓四
ƨ�ǂƅƓě�μ>�fŉ��rˁ四¬Į四Java Ɏ̐V̿Ë�⼼朋ƫ)	�f��Ϳ�żɬ�ź
Ər�Ŗ�向

Java ǙɗµɞňŜ�Ĭz�ɱ
 � 3 žΘ

 &ļ�Ʊþų��� .class->rˁƓ ��ƾ向	��ƾ JVM ʱ«ßˁƮƿ«ßǂƅƓ�ê四`NĆ*
ŌϋˁҠ�ŌϋΩ�四�fxǖ�Ω�Ǵû�¿>ÂʅȤ向m˓四
³xā=ŹƓɡ�~ıļ�|ǠH
�(����Ι�ðQŹƓ)四�7N�˲Ý� JIT ⼼朋ˁ四m JIT Ŧ�Ŗ�%⼼朋向® JIT ⼼朋ˁÃC�
�h⼼朋N四Î�¼ǂƅƓ>Ĝ�rˁƓŎɘ!�四!h)7ĬĞŜH向m &iW四rˁƓ�Ŗ�ǣ
ͨε��q� Java Ōϋˁ�向��Ōϋ� &�X#~ı�( Java �⼼朋¯Ōϋɳɘ�ǒȥ向

HotSpot ϖH�յÀȮѹ(Lazy Evaluation)�cā四ʘʗ·ɍ�ϗ四ƷӢ�ġ4żɬȇ̞�G
@
�.ġ4�ŹƓסðQŹƓ服四m���� JIT �ļ�⼼朋�ġ4向JVM �ʘʗŹƓuh|Ω��
IͷēʪtĈě¿Ĝ;c9�³Ǽŧ四¬ĮΩ��hŞô�四ń�Ǵû�ôA向JDK 9 ˲Ø��f
��⼼朋ˡǖ AOT(Ahead of Time Compilation)四ń�ĬĞ¼ǂƅƓ⼼朋CrˁƓ四�g�天ǲ
� JIT ˥ð�Ųx��B̼向JDK ǦŘ4˽⼼朋= AOT 时�ŜH向»� 四AOT ⼼朋ˁ�⼼朋Ǝă
�ε�Â�� JIT ⼼朋ˁ�向
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http://www.cplusplus.com/reference/thread/thread/?kw=thread


×ìΘ

Java ΑԎrסJVM服�Ŗ� Java ǂƅƓ�ΑԎr向JVM 
μ>��żɬ�ŉ�¡[סWindows四
Linux四macOS服四Ʋ��ŜH¿��ǂƅƓ四ń&��Y9¿��ďs向ǂƅƓ=��żɬ� JVM ¡
[� Java ǒȥ“�h⼼朋四ƊŅ)7Ŗ�”�ÈЭ�	向

JDK 9 JRE  

JDK � Java Development Kit四ń�ƚ ϝ}� Java SDK向ńǰ
 JRE �ǰ
��ǘ四,
⼼朋ˁ
n javadoc = jdb服向ń ȉɤȸ=⼼朋Ɏ̐向סjavac服=Ąɝס

JRE �  Java Ŗ�%ʂ˃向ń�Ŗ��⼼朋  Java Ɏ̐�ļ��
đŊ�ʪĔ四ŏ本  Java ΑԎr
�JVM服四Java ʱӺ四java ǉ̍=ÎL��³ʹ难只ê向»�四ń� H�ɤȸסɎ̐向

ns�G���Ŗ��! Java Ɏ̐�z四@#�Gļ�Æň JRE �)7�向ns�ļ�Ý��³ Java
⼼Ɏx��Ą�四@#��ļ�Æň JDK �向»�四���ȵ>�向
%四őŜ¥��Ə	źƏr�Ý
�Ɓō Java B<四会`ļ�Æň JDK向⼿n四ns�ŜH JSP ġ妈 Web ĜHɎ̐四@#Ç˶ʵ�ƺ四
¥G�	ĜHɎ̐Ħȿˁ�Ŗ� Java Ɏ̐向@��X#ļ� JDK ĉק¬�ĜHɎ̐Ħȿˁ�¼ JSP Ė
Ȗ� Java servlet四ě˓ļ�ŜH JDK �⼼朋 servlet向

4. Oracle JDK 9 OpenJDK �:°  

) 	���àćl�/��= �gě0
ĞЫ=ŜH* OpenJDK 向@# Oracle = OpenJDK l�
�̓ɘ	Ë�ʦΔק!� Ć*ēʪ���³ȇɻ四��Ō˦��|/��ϓĹ�àć向

>�  Java 7四0X#ÈЭ�;x向OpenJDK ʞƲ��ʹ�  Sun Ԧ死�  HotSpot ̞ŹƓ向Įþ四
OpenJDK |ĩ� Java 7 �ƸȞ¡[四ƨ Oracle ĄɎľƘʎ向È� JVM四JDK四JRE = OpenJDK l�
�Ț²四Oracle JƵӷ5	 2012 F
��^͕ɶ�˦ͣפ

àפOpenJDK ɘ⾃Ӻ��̞ŹƓ¯H�只ȸ Oracle JDK �ŹƓl�
X#Ț²ק

ƣıĞį -  &� Oracle JDK Ł�只ȸ*Ɏʹ� OpenJDK 7 只ȸ四Gң«�¤�ġ4四⼿nפ˦
ġ妈ŹƓ四Î�ŏ本 Oracle � Java ѫê= Java WebStart �¡[四7Ȱ�³么为�̞ŹƓО>ˑ
ê四nÿʑė־ŧˁ四�³B̞��Txˑê四n Rhino四7Ȱ�³都ͫ�õá四n年«�Ӏŷ�
TxǂÔ向ʊĐƠ�四 &�Ʋ��B̞ Oracle JDK ��
ġ4四ʮ� &ȞϾɈīƚ �ġ
4向

×ìΘ

1. Oracle JDK �⽤u 6 �÷<�h��Ł�四m OpenJDK Ł��⽤uT�÷<ȗ�h向»���ы�
�四 w"�Ō��0̩HŅ向͕IƸµפhttps://blogs.oracle.com/java-platform-group/update-
and-faq-on-the-java-se-release-cadence向

2. OpenJDK ���ƸȞˡɩě˓�Ã}B̞�四m Oracle JDK � OpenJDK ���¡[四ě��Ã}
B̞ץ�

3. Oracle JDK Â OpenJDK ^Ϟ�向OpenJDK = Oracle JDK �ŹƓ¤˨¿�四» Oracle JDK 
^�
�ʱ=�³¦Βɴȟ向¬Į四ns¥�B<ΰī/Ɉī͉ê四 ȸ̄¥ĩɥ Oracle JDK四¬�ń~*
�ѥǟ�ɋÕ=Ϟ�向ɏ³Iͷ!四
³�ť�	ŜH OpenJDK ) �Ș��ǅ�ĜHɎ̐Ӵ定�
àć四»�四GļǘȖ� Oracle JDK �)7ŌǸàćץ

4. 	˻ĜÀ= JVM À x�四Oracle JDK ¯ OpenJDK ¿Âťκ�^
�À ץ
5. Oracle JDK ���ő¼<ȗ�Ł�ťκ�ĘǦŘ四Hǥuh�Ɵ̿Ć*^��6�Ł�±"ǦŘ�
±Ð6�Łץ�

6. Oracle JDK ʘʗ·ÝŇŹƓǅ)时̄±"ǅ)四m OpenJDK ʘʗ GPL v2 ǅ)±"ǅ)向
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5. Java 9 C++�ƻ£?  

 iW/��0_* C++四»��Õǌ��0U�¢ƃ过& Java = C++ Âȧ0נȁāנננ�Ə0_
* C++四��č!נ�

���Ġ>ɹ�ǒȥ四�ǦŘ么ňוȠ̺=�ǵ
Java �ťκƽμ�ĬĞ⼦àđɘ四Ɏ̐đɘ^«Æ}
Java �ʱ�ĶȠ̺�四C++ ǦŘ�ËȠ̺ץ˂` Java �ʱ�)7�Ƞ̺四»�ĞĢ)7�Ƞ̺向
Java 
�dđɘƻ¹rŇ四�ļ�Ɏ̐ķZdϋ©VHđɘ
�	 C Ƌǃ�ΖƂ͇̬ņƂ͇ĳȫ3I��
��̅Ü�Ƃ͇‘\0’�³ƐìʉΉª�ΖJava Ƌǃ�.

ìʉ͇��˻ƓΉ  ����Ȣ"ůûƕȞ�àć四ɝÔù¬¸å��ɸ�ĝפ
https://blog.csdn.net/sszgg2006/article/details/49148189

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

6. S"� Java Ǚɗ�xȚ ùDǙɗ9,Ǚɗ�xȚ
Ħ��?  

��Ɏ̐�)7
��ʱ四»G 
��ʱ��ʱ向	 Java ĜHɎ̐�四���ʱ�ƽŏͮ mainס服
xā�ʱ向m	 Java .Ɏ̐�四���ʱ���Ƞ̺�żɬʱ JApplet ŷ Applet �5ʱ向ĜHɎ̐�
�ʱ����Ľ� public ʱ四».Ɏ̐��ʱ�ĽƟ̿� public ʱ向�ʱ� Java Ɏ̐Ω��ØĢQ向

7. Java ùDǙɗ ,Ǚɗe�
ń¤Ȕ£?  

ȨĶ(ĜHɎ̐�Ç�ƳɎ来d(��� main() xā)向applet .Ɏ̐0
 main() xā四���清	˔
ʧˁȂ��Ŗ�(ǠHinit()ŷŭrun()�来d)四清Ø˔ʧˁ�QŪ flash �.íƤʱ˙向

8. Ƃ͇ǮČá9Ƃ͇̬Čá�ƻ£?  

1. ʑǖ�: ǂ见ıă�Ķ˲ś˲3���ǂ见; ǂ见Ӈıă�ğ˲ś˲3�̻ǻ�ǂ见
2. �ͮ ˒�: ǂ见ıă¿®���ǶɩȢ( ASCII Ȣ),)7Ƹ«ÅǚǖŖƏ; ǂ见ӇıăŹÅ��;çȢ(Ļ
ǂ见Ӈ	đɘ�ɘ©Ċ˟)

3. 他đɘ�. ǂ见ıăG他 2 �ǂƅ; ǂ见Ӈıă他̻ǻ�ǂƅ (Ń�Θ char 	 Java �˽h�ƂŐ)

java ⼼ Ɏ ƕ � � ħ Ł פ 2.2.2 ƅ  
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9. ˺ƺȣ Constructor �ɚ'u override?  

Constructor � | overrideסËǀ服,»�)7 overloadסËß服,�7�)7����ʱ�
��只ș
֗Ş�Iͷ向

10. ¸Ê9¸ƀ�ƻ£  

¸Ê  

<+	���ʱ�四xā�Ɵ̿¿�四ƸŞʱɩו���Şו��ˀ̐��四xā电pȢ=⼦àɴΚ见
)7��向

!��⼜Java Ϝ'˶ʵ孩>Ëß��⽤ǡ�不每פ

¸ƀ  

Ëǀ�5ʱ>ͺʱ�Ԣǅ⼦à�xā�¡[*ɎÝ�Ë�⼼ǀ,<+	5ʱ�四xāו�ƸŞɉÅƟ̿¿
�四电pȢυʡ.���ͺʱ四Ѿ9�Δıυʡ.���ͺʱ四⼦àɴΚ见υʡ����ͺʱ向ɗþ四
nsͺʱxā⼦àɴΚ见� private ʯ5ʱ�� ËǀĻxā向���&qßĸʷ�z�ů¼Ζfqß
�Ü˪ø.
ů¼Ή

11. Java �ý:ǹ˧ǙO�Ģ®: ˢġ ƿɫ �Ƥ  

ˢġ  

么ň£��>ɹ�ŦÀϭ
ŧ四�%ťκ�³)7|þú⼦à�ŦÀ�xā四nsŦÀ��|þú⼦
à四 &�)�ƟťκxāYþú⼦à向»�ns��ʱ0
ťκYþú⼦à�xā四@#��ʱ�0

X#�˒�向
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ƿɫ  

Ƞ̺�ŜH�ɘ	�ʱ��˒��ʹ难ȸȲ�ʱ�˶ʵ四�ʱ��˒)7�«��Şʗŷ��ƚ 四�
)7Hͺʱ�ƚ 四»� ĩɥÀ;Ƞ̺ͺʱ向Ć*ŜHȠ̺ & ȉƣıxƫ;ȟH7��ŹƓ向

¶�ƿɫg  3 LÅëÞΘ

1. �5ʱǰ
ͺʱ>ɹ�
�ŦÀ=xāסŏ本ϭ
ŦÀ=ϭ
xā服四»�ͺʱ��ϭ
ŦÀ=xā5
ʱ�Vā⼦à四C�Ɵ
向

2. 5ʱ)7ǰ
�OŦÀ=xā四ő5ʱ)7>ͺʱÝ�Ԃʊ向
3. 5ʱ)7H�O�xǖ¡[ͺʱ�xā向7סN不每服向

�Ƥ  

�Ι�ǵ��ƽɎ̐��˒�˲HÏă�ƽĠ�ɝÔʱɩ=Ć*Ļ˲HÏă<9�xāǠH	⼼Ɏ%ě
�́�四m�	Ɏ̐Ŗ�Ę�ý�四ő��˲HÏă�ǟ�ƽĠŴ�ʱ�¡⼿>ɹ四Ļ˲HÏă<9
�xāǠH�ǟ�Ŵ�ʱ�¡[�xā四Ɵ̿	ƨɎ̐Ŗ�Ę�y Ǹ�向

	 Java �
ofʑǖ)7¡[�ǵפȠ̺5��סʱ>��xā�Ëǀ服=ĞĢס¡[ĞĢě享τĞ
Ģ���xā服向

12. String StringBuffer 9 StringBuilder �ƻ£�S"? String �S"�
�'¼�?

 

'¼®

ȨĶ��(פString ʱ�ŜH  final ÈЭǂɴΚǂ见Şˑ�Ŏɘǂ见Ӈ四private final char
value[]四�7 String >ɹ��)Ï�向

̒ʖס��issue 675�服פ	  Java 9 lN四String ʱ�¡[ƩH  byte Şˑɘ⾃ǂ见Ӈ  private
final byte[] value

m StringBuilder ¯ StringBuffer �Ƞ̺� AbstractStringBuilder ʱ四	 AbstractStringBuilder ���
ŜHǂ见ŞˑŎɘǂ见Ӈchar[]value »�0
H final ÈЭǂɴΚ四�7�of>ɹ��)Ï�向

StringBuilder ¯ StringBuffer �只șxā��ǠHͺʱ只șxā��� AbstractStringBuilder ¡[�四
�:)7��ǧ样̞Ɠ向

AbstractStringBuilder.java

abstract class AbstractStringBuilder implements Appendable, CharSequence {
    /**
     * The value is used for character storage.
     */
    char[] value;

    /**
     * The count is the number of characters used.
     */
    int count;

    AbstractStringBuilder(int capacity) {
        value = new char[capacity];
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ŵǙ´v®

String ��>ɹ��)Ï�四��)7¹Ō�ıă四ƳɎÆ}向AbstractStringBuilder � StringBuilder
¯ StringBuffer �¶ɳͺʱ四�˒��³ǂ见Ӈ�ʹ�Ϳ�四n expandCapacityוappendוinsertו
indexOf �¶ɳxā向StringBuffer >xā«��ƾҧŷŭ>ǠH�xā«��ƾҧ四�7�ƳɎÆ}
�向StringBuilder ě0
>xāÝ�«�ƾҧ四�7�ƣƳɎÆ}�向

®�

uh> String ʱɩÝ�ƩÏ�%°四��+C���� String >ɹ四`N¼ƽμƽĠ�� String >
ɹ向StringBuffer uh��> StringBuffer >ɹ�§Ý�Ϳ�四m��+C��>ɹěƩÏ>ɹ˲H向
¿�Iͷ!ŜH StringBuilder ¿ÂŜH StringBuffer ˘ ±" 10%~15% ̈͠�À ťƈ四»Ě�̴�
ƳɎ�Æ}�æ˝向

:�OľĲD�×ìΘ

1. Ϳ�òă�Şʗ: ȓH String
2. ĶƳɎͿ�ǂ见Ӈ啊̃Ț!Ϳ��ăŞʗ: ȓH StringBuilder
3. �ƳɎͿ�ǂ见Ӈ啊̃Ț!Ϳ��ăŞʗ: ȓH StringBuffer

13. �]ġ˔ ̶˔  

ġ˔פ¼ʹ�ʱɩHń&>Ĝ�˲Hʱɩŏň3ץ�
ץʹ�Şʗʱɩ�ŏňʱɩĖȖ¼פ˔̶

14. 	��ƙƤqßîƒD��ŪƙƤ?Đ�S"�Ūß�?  

ƨ�Ǩǵxā)7�Ć*>ɹÝ�ǠH四¬Į	ǨǵxāS四� ǠHÎLƣǨǵÏă四��)7⼦à
ƣǨǵÏăCķ向

15. 	 Java ��Ȭ���\Pȭ.
Źĳ�˺ƺqß��D  

Java Ɏ̐	Ω�5ʱ�只șxāl�四ns0
H super()��ǠHͺʱŉ��只șxā四ʯ�ǠHͺʱ
�“0
ƸŞ�只șxā”向¬Į四nsͺʱ�G�˒�
ƸŞ�只șxā四m	5ʱ�只șxā�j0

H super()��ǠHͺʱ�ŉ��只șxā四ʯ⼼朋%¼<+¦Β四¬� Java Ɏ̐	ͺʱ�ĭ��0

ƸŞ�只șxā)κΩ�向ŌǸȁā�	ͺʱS«����cU˓0
ƸŞ�只șxā向

16. import java 9 javax 
S"ƻ£Κ  

�Bİ�%° JavaAPI �Ɵļ�ŏ� java B¨�ŏ四javax ®%G�Ԃʊ API ŏ�ŜH向`mƊ2%�
�¸Λ四javax Ҡϒ;ԂʊC� Java API �ˑCġ4向»�四¼ԂʊÇ javax ŏΛd� java ŏ́¡a̎
ȃ�四6ű�̊ʺ�η[
�ŹƓ向¬Į四6űǸ� javax ŏ¼C�ɞǿ API ��ġ4向

�7四¡˛� java = javax 0
Ț²向������ǂ向

17. ûÿ9ǿǹȚ�ƻ£�S"Κ  

1. �ĞĢ�xāɽƒ� public四�
xā	ĞĢ�� 
¡[(Java 8 BİĞĢxā)7
ɽƒ¡[服四
mʆɹʱ)7
ƣʆɹ�xā向

2. ĞĢ�ʮ� staticוfinal Ïă四� 
ÎLÏă四mʆɹʱ�ʯ���向

    }
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3. ���ʱ)7¡[��ĞĢ四»G ¡[��ʆɹʱ向ĞĢ�O�§)7Ć* extends ÈЭǂԂʊ��
ĞĢ向

4. �ĞĢxāɽƒɴΚ见� public四ʆɹxā)7
 publicוprotected = default �³ɴΚ见סʆɹxā
����|Ëǀ�7� ŜH private ÈЭǂɴΚנ服向

5. �Çȅź˽��(四ʆɹ�>ʱ�ʆɹ四��fˡˍȅź四mĞĢ�>���ʆɹ四��f���̳
υ向

ȍųפ

1. �	 JDK8 �四ĞĢ�)7�˒Ǩǵxā四)7ĬĞHĞĢ�ǠH向¡[ʱ=¡[��)7ǠH
�向ns�%¡[o�ĞĢ四ĞĢ��˒��g�ɽƒxā四ʯƟ̿Ëǀ四�`�Ɯ¦向(͕µ
issue:https://github.com/Snailclimb/JavaGuide/issues/146向

2. jdk9 �ĞĢ|Ԣǅ�˒ϭ
xā 向

óď�! jdk7~jdk9 Java �ĞĢ⽤ǡ�Ïŧס¿È样ʄ服פ

1. �	 jdk 7 ŷ^×Ł��四ĞĢS�G 
ıăÏă=ʆɹxā向�³ĞĢxāƟ̿ƨĩɥ¡[ĞĢ�
ʱ¡[向

2. jdk8 �%°ĞĢ)7
ɽƒxā=Ǩǵxāƚ 向
3. Jdk 9 	ĞĢ�˲Ø�ϭ
xā=ϭ
Ǩǵxā向

18. ?Đ¼á Ȼþ¼á�ƻ£
ń¤Κ  

1. �Çǒāʑǖ��:CķÏă�Ŧ�ʱ�四m˪ġÏă�	xā��˒�Ïăŷ�xā�ƸŞץCķÏ
ă)7| public,private,static �ɴΚ见�ɴΚ四m˪ġÏă� |⼦àͲŇɴΚ见Ȱ static �ɴΚץ
»�四CķÏă=˪ġÏă� | final �ɴΚ向

2. �ÇÏă	đɘ��ɘ⾃xǖ��:nsCķÏă�ŜHstatic�ɴΚ�四@#��CķÏă�Ŧ�ʱ
�四ns0
ŜHstatic�ɴΚ四��CķÏă�Ŧ�¡⼿�向m>ɹɘ	�ηđɘ四˪ġÏăʯɘ
	�领đɘ向

3. �ÇÏă	đɘ��+ɘ%���:CķÏă�>ɹ��ġ4四ńƊ2>ɹ�ɤȸmɘ	四m˪ġÏă
Ɗ2xā�ǠHm�dƷĳ向

4. �CķÏăns0
|էˌȢ:ʯ��d7ʱɩ�ɽƒȢmէȢס�fIͷ⼿þ:| final ɴΚ�CķÏă
�Ɵ̿ʠǖ;էȢ服四m˪ġÏăʯ���dէȢ向

19. ǫǍ��:ǹDS"Ĭř͇?:ǹ�À :ǹȿD
Ħ��?  

new ŖƏ见四new ɤȸ>ɹ¡⼿ס>ɹ¡⼿	ηđɘ�服四>ɹ˲HƽĠ>ɹ¡⼿ס>ɹ˲Hɘ©	领
đɘ�服向��>ɹ˲H)7ƽĠ 0 �ŷ 1 �>ɹס�ʘմ5)7�ż Ǎ四�)7ż�� Ǎ服;��
>ɹ)7
 n �˲HƽĠń7(סH n Ēմ5żĀ�� Ǎ服向

20. S"�qß�̭iǁ?̭iǁ	Ț�qßN��D�S"?  

xā�电pȢ�ƽ &±Ð��ɏ�xāÔ��ŹƓΩ�NǪ+�ďsסנ�ť�Ļxā) Ǫ+ď
s服向电pȢ��H:Ğē9ďs四Ŝ"ń)7H�ÎL�Ϳנ�

21. ��Ț�˺ƺqß��D�S"? ɬ��Ț.
į|˺ƺqßΖĔǙɗ
�¯ɋʭz�? �S"?

 

���H�ÃC>ʱ>ɹ�ˌİŧĄ�向)7Ω�向¬���ʱőŜ0
ř�只șxā��
ɽƒ��
ëƸŞ�只șxā向
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https://github.com/Snailclimb/JavaGuide/issues/146
https://www.geeksforgeeks.org/private-methods-java-9-interfaces/


22. ˺ƺqß
ń¤Ģ®Κ  

1. �ǂ¯ʱ�¿�向
2. 0
电pȢ四»� H void ř�只ș֗Ş向
3. +Cʱ�>ɹ%�dΩ�四VļǠH向

23. ƙƤqß9�̌qß
Ħ��  

1. �	þġǠHǨǵxā%四)7ŜH"ʱ�.xā�"�xǖ四�)7ŜH">ɹ�.xā�"�xǖ向m¡⼿
xāG
N��fxǖ向���(四ǠHǨǵxā)7Vļɤȸ>ɹ向

2. �Ǩǵxā	⼦à�ʱ�Cķ%四GԢǅ⼦àǨǵCķסőǨǵCķÏă=Ǩǵxā服四m�Ԣǅ⼦à
¡⼿CķÏă=¡⼿xāץ¡⼿xāʯVĮɢŇ向

24. :ǹ�­{ ŽýH$�ȿD­{,hľ
S"��?  

>ɹ�¿�四Â��đɘ�ɘ©�đŊ�̓¿�向m˲H¿�四Âʅ��L&ƽĠ�đɘ;ç�̓¿
�向

25. 	ƒD2Ț˺ƺqße��ſƒDʔȚ.
Źĳ�˺ƺqß,»Ŵ��?  

Ǳɨ5ʱcˌİŧĄ�向

26. ==   equals(¸�)  

== : ń��H�乐ʤo�>ɹ�;ç���¿�向ő四乐ʤo�>ɹ������>ɹ(ʹ�Şʗʱɩ
==Âʅ��Ȣ四˲HŞʗʱɩ==Âʅ��đɘ;ç)向

equals() : ń��H��乐ʤo�>ɹ�̓¿�向»ń�́
ofŜHIͷפ

�Iͷ 1פʱ0
享τ equals() xā向ʯĆ* equals() ÂʅĻʱ�o�>ɹ%四�Ť�Ć*“==”Âʅ�
o�>ɹ向
�Iͷ 2פʱ享τ� equals() xā向�́四 &�享τ equals() xā�Âʅo�>ɹ�đŊ�̓¿ץ�
̻ń&�đŊ¿�四ʯ电p true (ő四ƒ��o�>ɹ¿�)向

ɂ�̌2Θ

public class test1 {
    public static void main(String[] args) {
        String a = new String("ab"); // a 为⼀个引⽤
        String b = new String("ab"); // b为另⼀个引⽤,对象的内容⼀样
        String aa = "ab"; // 放在常量池中
        String bb = "ab"; // 从常量池中查找
        if (aa == bb) // true
            System.out.println("aa==bb");
        if (a == b) // false，⾮同⼀对象
            System.out.println("a==b");
        if (a.equals(b)) // true
            System.out.println("aEQb");
        if (42 == 42.0) { // true
            System.out.println("true");
        }
    }
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&|Θ

String �� equals xā�|Ëǀ*�四¬� object � equals xā�Âʅ�>ɹ�đɘ;ç四m
String � equals xāÂʅ��>ɹ�Ȣ向
�®ɤȸ String ʱɩ�>ɹ%四ΑԎr�	ıă⽔�ǧĭ
0
�~ɘ	�Ȣ=�ɤȸ�Ȣ¿��>
ɹ四ns
�£ńէY®�˲H向ns0
�	ıă⽔�Ë�ɤȸ�� String >ɹ向

27. hashCode   equals (¸�)  

�Õǌ) �àפ�“�Ëǀ* hashcode = equals #四�X#Ëǀ equals %Ɵ̿Ëǀ hashCode x
āק”

hashCodeΔΕˍ̛  

hashCode() ��H�±ÐÒǎƓ四�ʽ�͐ɉƓץń¡˛��电p�� int ǶŞ向��ÒǎƓ��H�
́�Ļ>ɹ	ÒǎÅ��ώ˲Ċ˟向hashCode() �˒	 JDK � Object.java �四���Ž2 Java ��
Ɓōʱ�ŏͮ
 hashCode() ֗Ş向

͐ɉÅɘ⾃��ЭȢ>(key-value)四ń�ŉQפ� ʘʗ“Э”AǴ�看ώ9>Ĝ�“Ȣ”向�Î��ƯH
��͐ɉƓ7(סנAǴĭ��ļ��>ɹ服

�S"�
 hashCode  

 $ſ4“HashSet gĦ˛Ƙ¸ƾ”�̌2�&|�S"�
 hashCodeΘ ®�£>ɹ«Ø HashSet %四
HashSet �ƿźƏ>ɹ� hashcode Ȣ�乐ʤ>ɹ«Ø�Ċ˟四�%��¯ĻĊ˟ÎL�~«Ø�>ɹ
� hashcode Ȣ�Âʅ四ns0
¿见� hashcode四HashSet �Ȑȅ>ɹ0
Ëȟ9[向»�ns<[

¿� hashcode Ȣ�>ɹ四�%�ǠH equals()�xā�看ǧ hashcode ¿��>ɹ�̓E�¿�向n
soŭ¿�四HashSet ���PÎ«ØͿ�Cƚ向ns���z四��Ë�͐ɉ�ÎLĊ˟向סԊ� 
� Java 来被Ƌ⼜Head first java孩�·Ł服向�g &���ʣò� equals �hŞ四¿Ĝ���ťq�
Ω�Ǵû向

Ć* &)7�9פhashCode() ��H��¢½¿ƉŜ四�ʽ�͐ɉƓץń¡˛��电p�� int Ƕ
Ş向��¿ƉŜ��D�́�Ļ>ɹ	ÒǎÅ��ώ˲Ċ˟向hashCode()�	ɸǕ³�r
DΖ	»ĝ
Eʑ .D向	͐ɉÅ� hashCode() ��H�±Ð>ɹ�͐ɉƓ四Ýḿ�Ļ>ɹ	͐ɉÅ��Ċ
˟向

hashCodeΔΕ  equalsΔΕ�­¶ɨ�  

1. nso�>ɹ¿�四ʯ hashcode ����¿��
2. o�>ɹ¿�,>o�>ɹ4²ǠH equals xā�电p true
3. o�>ɹ
¿�� hashcode Ȣ四ń&�����¿��
4. �ĉΖequals qßụʼ(Ζș hashCode qß�ŧɯụʼ
5. hashCode() �ɽƒ���>η��>ɹǪ+ǹŉȢ向ns0
Ëǀ hashCode()四ʯĻ class �o�
>ɹVƔnō���¿ס�őŜ�o�>ɹƽĠ¿��Şʗ服

¸å样ʄפJava hashCode() = equals()�̻ǻàćŌ˦

28. �S" Java �C
ǁĤ̤Κ  

�X# Java �G
Ȣŋ明ק

}
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https://www.cnblogs.com/skywang12345/p/3324958.html
https://juejin.im/post/5e18879e6fb9a02fc63602e2


29. ǄɓŵǙΈǙɗΈÈǙ�ȟ�˻ƓΉ4ǇH$e�¶ŋ�S"?  

ŵǙ¯ÝɎ¿˙四»ƳɎ���ÂÝɎ^.�Ω�ĶĊ向��ÝɎ	ÎΩ��*Ɏ�)7Ǫ+��Ƴ
Ɏ向¯ÝɎ�����ʱ���ƳɎɳ���ɡđɘĴ�=�ˑżɬȇ̞四�7żɬ	Ǫ+��ƳɎ四
ŷ�	Ų�ƳɎl��ǘȖĄ�%四͑Ί�ÂÝɎ."�四�Á¬�nĮ四ƳɎ�|ʽ�ƐăŢÝɎ向

Ǚɗ�ͮ
ƽ̍=Şʗ��ê四|ɘ⾃	ֆʜŷÎL�Şʗɘ⾃ȅȍ�四���(Ɏ̐�Ǩǵ�ŹƓ向

ÈǙ�Ɏ̐��hΩ�*Ɏ四�żɬŖ�Ɏ̐�ʹ�ĶĊ四¬ĮÝɎ�dǵ�向żɬŖ���Ɏ̐ő�
��ÝɎÇɤȸ四Ŗ��Ʒ҆�*Ɏ向ȨĶ�(四��ÝɎ����Ω���Ɏ̐四ń	źƏr���
ƽ̍Ğ2��ƽ̍;Ω�2四�%四u�ÝɎ,他
ɏ³żɬȇ̞n CPU %�四đɘĴ�四�ê四α
Øα9ȅȍ�ŜH̲��向Ȗœz(四®Ɏ̐	Ω�%四¼�|Ϳ�żɬßØđɘ�向 ƳɎ�ÝɎ̑4
C�^.�Ŗ�ĶĊ向ƳɎ=ÝɎ6����	�ʹ��ŲÝɎ�ǹȲ�四mŲƳɎʯ���四¬��
�ÝɎ��ƳɎə
) �¿͘Ń˻向Çɗ�ɜû�(四ÝɎŦ�Ϳ�żɬ�υ׌四�����ǳ%�
đ四)7�%Ω���7��Ɏ̐四mƳɎʯ�	��Ɏ̐đ¤˨�%Ω���7��Ɏ̐ǳ向

30. ŵǙ
ń¤ȟ�ʀƤ?  

Java ƳɎ	Ŗ��+ǉŐĘ��ƽ�%ɦG) Ņ�!� 6 f��͛ǵ�Î���͛ǵסÿ̞⼜Java ě
<⼼Ɏ̘ʵ孩4.1.4 ƅ服向

ƳɎ	+ǉŐĘ�ě��ы�Ņ�ɏ��͛ǵm�Ɗ2ŹƓ�Ω�	��͛ǵl�ǘȖ向Java ƳɎ͛ǵ
Ï完n!ÿ�Ǜסÿ̞⼜Java ě<⼼Ɏ̘ʵ孩4.1.4 ƅ服פ
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ƨ�ÿ)7�9פ

ƳɎɤȸlNń¼Ņ�  NEWΔ�ǍΕ  ͛ǵ四ǠH  start() xāNBİŖ�四ƳɎ�%°Ņ�
READYΔ'ĬzΕ  ͛ǵ向)Ŗ�͛ǵ�ƳɎ±"�  cpu %ס�� timeslice服N�Ņ�
RUNNINGΔĬzΕ ͛ǵ向

Ϳ�żɬ在˱ Java ΑԎrסJVM服�� READY = RUNNING ͛ǵ四ńG �� RUNNABLE ͛
ǵסÿ̞פHowToDoInJavaפ�Java Thread Life Cycle and Thread States�服四�7 Java żɬ�́¼
�o�͛ǵɬʽ� RUNNABLEΔĬz�Ε ͛ǵ 向

®ƳɎΩ� wait()�xālN四ƳɎÝØ WAITINGΔ{ŢΕ͛ǵ向ÝØ�ƙ͛ǵ�ƳɎļ�ʏƶÎL
ƳɎ�Ćiy ȉ电p�Ŗ�͛ǵ四m TIME_WAITING(Õ#{Ţ) ͛ǵ¿®�	�ƙ͛ǵ�ʹ难��
«�ñ%ɢŇ四ÂnĆ* sleep（long millis）xāŷ wait（long millis）xā)7¼ Java ƳɎ
˟� TIMED WAITING ͛ǵ向®ñ%%��ǚN Java ƳɎ¼�电p� RUNNABLE ͛ǵ向®ƳɎǠH
�ƾxā%四	0
±Ð�ҧ�Iͷ!四ƳɎ¼�ÝØ� BLOCKEDΔ̲̞Ε ͛ǵ向ƳɎ	Ω�
Runnable �run()xālN¼�ÝØ� TERMINATEDΔŁȳΕ ͛ǵ向

31 ¶� final ¶˭Ƃ��¤×ì  

final ÈЭǂ��H	T�;xפÏăוxāוʱ向

1. �>��� final Ïă四ns�ʹ�Şʗʱɩ�Ïă四ʯÎŞȢ�两	ˌİŧlNƫ� ^Ʃץns�
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https://howtodoinjava.com/
https://howtodoinjava.com/java/multi-threading/java-thread-life-cycle-and-thread-states/


˲Hʱɩ�Ïă四ʯ	>ÎˌİŧlNƫ� �PÎƽĠɗ��>ɹ向
2. �®H final ɴΚ��ʱ%四Å���ʱ� |Ƞ̺向final ʱ���
Cķxā��|在ǖ;ƽ��

final xā向
3. �ŜH final xā�ù¬
o�向���ù¬�£xāҧ�四7ʋƁōȠ̺ʱɴƩń�ͮ˒ץ�·�ù
¬�ǣͨ向	×Ę� Java ¡[Ł��四�¼ final xāĖ�đ清ǠH向»�nsxā*�֌�四) 
���đ清ǠHë��ƁōÀ ťƈס[	� Java Ł��~�ļ�ŜH final xāÝ��³Ǽŧ
�服向ʱ��
� private xā�在ǖ;ƽ�� final向

32 Java ��ʢČĞ©  

Java ʢČȚɈaì˺Ý  

	 Java �四�
�Δı�
��ɳ��全ƿ java.lang ŏ�� Throwable Ț向Throwableפ 
o�Ë
��5ʱפExceptionΔʢČΕ = ErrorΔ�ʡΕ 四·ŭ�� Java ΔıŅ¹�Ë�5ʱ四Ų��ŏͮ�
ă5ʱ向

ErrorΔ�ʡΕ:�ǙɗQßĞ©��ʡ四ÅǛŖ�ĜHɎ̐�ʅͰËàć向��Ş¦Β¯ŹƓ⼼ǀŭΩ
��Ϳ�VÈ四mÅǛŹƓŖ�% JVMסJava ΑԎr服9[�àć向⼿n四Java ΑԎrŖ�¦Β
ס Virtual MachineError 服 四 ®  JVM � � 
 Ƞ ƥ Ω � Ϳ � � ļ � đ ɘ ȇ ̞ % 四 ¼ 9 [
OutOfMemoryError向�³Δı<+%四Java ΑԎrסJVM服�́�ĩɥƳɎű˞向

�³¦ΒÅǛǭ⾝<+�ΑԎr�ΑԎrÕÿΩ�ĜH%四n Java ΑԎrŖ�¦Β	ŷŭ<+ו§
ń�NoClassDefFoundError服�向�³¦Β��)ǧ�四¬סʱ�˒¦ΒוVirtual MachineError服ס
&	ĜHɎ̐�ͲŇ=Ņ¹ {l þ四m˓ȵ��Ş�Ɏ̐Ŗ�%�Ԣǅ9[�͛ͷ向>�ȅźĔ¹�
ĜHɎ̐�(四őŜ́¡<+�¦Β四�Ǝ���ĜĻÕÿ-Ņ¹ń�˲3�Δı͛ͷ向	 Java �四
¦ΒĆ* Error �5ʱӻ̋向
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ExceptionΔʢČΕ:�Ǚɗ��'4Ğ©�ʢČ向Exception ʱ
��Ë��5ʱ RuntimeException�向
RuntimeException Δıƨ Java ΑԎrѾ9向NullPointerExceptionס��⼦à�Ïă0
˲HƁō>ɹ
%四Ѿ9ĻΔı服וArithmeticExceptionס�ƏʵŖƏΔı四��ǶŞʮ7  0 %四Ѿ9ĻΔı服=
ArrayIndexOutOfBoundsException ס!ɞôúΔı服向

Ń�ΘʢČ9�ʡ�ƻ£ΘʢČ�uǙɗ��Ğ©Ζ�ʡ�QßĞ©Ή

Throwable ȚČDqß  

public string getMessage():电pΔı<+%�Ȩ�ӻ̋
public string toString():电pΔı<+%�͕ɶtĈ
public string getLocalizedMessage():电pΔı>ɹ��;ŧtĈ向ŜH Throwable �5ʱ享τ��
xā四)7+C�;ŧtĈ向ns5ʱ0
享τĻxā四ʯĻxā电p�tĈ¯ getMessageס服电
p�ďs¿�
public void printStackTrace():	ͲŇǯ��͸ Throwable >ɹ么ň�ΔıtĈ

ʢČĞ©×ì  

try ǩΘ H�笑±Δı向ÎN)Ğ都�ŷ�� catch ɡ四ns0
 catch ɡ四ʯƟ̿Ū�� finally
ɡ向
catch ǩΘ H�Ņ¹ try 笑±��Δı向
finally ǩΘ VƔ�̓笑±ŷŅ¹Δı四finally ɡS�ǒœ��|Ω�向®	 try ɡŷ catch ɡ�Ș�
return ǒœ%四finally ǒœɡ¼	xā电pl�|Ω�向

	4  4 _Ģ͌Eʑ Ζfinally ǩ��uʭzΘ

1. 	 finally ǒœɡ���<+�Δı向 ¬�	ÎL�四finally ɡ,��"�Ω�
2. �	���ŹƓ�H� System.exit(int)�Ο9Ɏ̐向 exit �ëƸ֗Ş ̻ץĻǒœ	ΔıǒœlN四

finally �Ω�
3. Ɏ̐�	�ƳɎ�҆向
4. È为 CPU向

!��ġ4đŊ�� issue:https://github.com/Snailclimb/JavaGuide/issues/190向

Ń�Θ ® try ǒœ= finally ǒœ��
 return ǒœ%四	xā电pl�四finally ǒœ�đŊ¼|Ω
�四ě˓ finally ǒœ�电pȢ¼�享τùİ�电pȢ向n!פ

nsǠH f(2)四电pȢ¼� 0四¬� finally ǒœ�电pȢ享τ� try ǒœɡ�电pȢ向

33 Java ɗǕĺ�gl
¤ƂƢ��ÈzɗǕĺΖÉ"ƭΚ  

>���Ý�̐ɉŧ�Ïă四ŜH transient ÈЭǂɴΚ向

    public static int f(int value) {
        try {
            return value * value;
        } finally {
            if (value == 2) {
                return 0;
            }
        }
    }
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https://github.com/Snailclimb/JavaGuide/issues/190


transient ÈЭǂ��Hפ�前˞¡⼿�@³HĮÈЭǂɴΚ��Ïă̐ɉŧץ®>ɹ|ǽ̐ɉŧ%四|
transient ɴΚ�ÏăȢ��|ŘƄŧ=候ȟ向transient G ɴΚÏă四� ɴΚʱ=xā向

34 ¢½D˭ȎʱÃČD�h_qß  

xā 1פĆ* Scanner

xā 2פĆ* BufferedReader

35 Java � IO º  

Java � IO º1��_?  

̦ĿÍ�ÍĠ4四)74�αØÍ=α9Íץ
̦ĿͿ�Ķĕ̑4四)7̑4�ǂƅÍ=ǂ见Íץ
̦ĿÍ�ɜã̑4�ƅQÍ=Ņ¹Í向

Java Io ÍɳԀȰ 40 ��ʱ四�³ʱ��-/͖ʙ四»¡˛�/
̳ʯ四m˓ύĮl�ɘ	ƣıɂ͋�
Ɍż四 Java I0 Í� 40 ��ʱ��Çn! 4 �ʆɹʱʹʱ�О+9��向

InputStream/Reader: �
�αØÍ�ʹʱ四�ŭ�ǂƅαØÍ四Nŭ�ǂ见αØÍ向
OutputStream/Writer: �
α9Í�ʹʱ四�ŭ�ǂƅα9Í四Nŭ�ǂ见α9Í向

̦Ϳ�xǖ4ʱď只ÿפ

Scanner input = new Scanner(System.in);
String s  = input.nextLine();
input.close();

BufferedReader input = new BufferedReader(new InputStreamReader(System.in));
String s = input.readLine();
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ʅY
�ƂŐº,�S"*�
Ƃ͇º?  

àć�Ǝ�àפ�Ż��Òǽƀ*��˂8ğûðΖmæ�3,ǡ˜ďò��ƂŐΖ<�S" I/O ºʖ
��1�ƂŐºʖ�9Ƃ͇ºʖ�çΚ

p˦פǂ见Í�ƨ Java ΑԎr¼ǂƅĖȖ"��四àć�9	��*Ɏ,Ə�ƣıӢ%四ě˓四ns
 &�iW⼼Ɠʱɩ�/ŊŸ9[ʙƓàć向�7四 I/O Í�ǻ做ťκ���ĬĞͿ�ǂ见�ĞĢ四x
ƫ &Ĥ%>ǂ见Ý�ÍͿ�向nsŮȾ�êוÿ��吧Ô�êHǂƅÍÂʅ
四nsԀȰ�ǂ见�z
ŜHǂ见ÍÂʅ
向

BIO,NIO,AIO 
S"ƻ£?  

BIO (Blocking I/O): �ƾ前话 I/O ˡǖ四Şʗ�ʄÐǀØƟ̿前话	��ƳɎđ�ƙÎÃC向	e
dƖĞŞ��ŉ²qס.�Ķr 1000服�Iͷ!四�fˡɩ�Âʅ�¦�四)7Pu��ƖĞąų
��O� I/O ě˓⼼ɎˡɩȨĶ四��H*�ȞϾżɬ�*ßוɢÍ�àć向ƳɎ⽔�§����
�`�当͓四)7啊̃�³żɬŅ¹���ƖĞŷÚĽ向»�四®�>üǬСƦƂǬŢƖĞ�%°四
ŋɬ� BIO ˡɩ�V �{�向¬Į四 &ļ��f^qǣ� I/O Ņ¹ˡɩ�Ĝ>^q�ě<ă向
NIO (New I/O): NIO ��f�ƾƣ前话� I/O ˡɩ四	 Java 1.4 �˲Ø� NIO 件ͭ四>Ĝ java.nio
ŏ四ťκ� Channel , Selector四Buffer �ʆɹ向NIO �� N )7¹Ō� Non-blocking四�Ķ˼�
New向ńǦŘ�Ġ啊̃�四ʹ�ĆW� I/O Ϳ�xā向 NIO ťκ�¯ŋɬ BIO ˡɩ�� Socket =
ServerSocket ¿>Ĝ� SocketChannel = ServerSocketChannel of���ȺĞǂĆW¡[,o
fĆW�ǦŘ前话=ƣ前话ofˡǖ向前话ˡǖŜH�Ùŋɬ��ǦŘ�g四ÂʅȨĶ四»�À =
)ƶÀ��

ƣ前话ˡǖÁץ¯l¿ǽ向>�Ƚ͑ßוȽě<�ĜHɎ̐四)7ŜH�ƾ前话 I/O
�ťƈB<Ǵͨ=^
�ƘʎÀץ>�q͑ßוqě<ס�­ό服ĜH四ĜŜH NIO �ƣ前话ˡǖ
�B<
AIO (Asynchronous I/O): AIO ��� NIO 2向	 Java 7 �˲Ø� NIO �ƩÝŁ NIO 2,ń�Δƾƣ
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前话� IO ˡɩ向Δƾ IO �ʹ�Uê=pǠrŇ¡[�四���ĜHͿ�lN�ĬĞ电p四��家
话	@S四®NǯŅ¹ÃC四Ϳ�żɬ�Ći¿Ĝ�ƳɎÝ�Nƥ�Ϳ�向AIO �Δƾ IO �Ӡǀ四
˂` NIO 	­όͿ��四ťκ�ƣ前话�xā四»� NIO � IO ��,��ƾ�向>� NIO �(四
 &�īȿƳɎ�	 IO Ϳ�ǿȍ
%四"�Ći四Ğ2�ƨ��ƳɎ��Ý� IO Ϳ�四IO Ϳ��
§��ƾ�向ǧ样­�¿Èȇɻ四 <[�Ʋ��( AIO �ĜH,��/Ǖ重四Netty l��ПÕŜ
H* AIO四�*j©˾�向

36. Č¥¶˭Ƃ×ì:static,final,this,super  

͕µ̈́���ɸ�ĝ: https://gitee.com/SnailClimb/JavaGuide/blob/master/docs/java/Basis/final
super.mdוthisוstaticו

37. Collections âǥȚ9 Arrays âǥȚČ¥qß×ì  

͕µ̈́���ɸ�ĝ: https://gitee.com/SnailClimb/JavaGuide/blob/master/docs/java/Basis/Arra
ys,CollectionsCommonMethods.md

38. Ŀ΅ȝ vs ˟΅ȝ  

1. ˟΅ȝפ>ʹ�ŞʗʱɩÝ�Ȣŋ明四>˲HŞʗʱɩÝ�˲Hŋ明́�物ʶ四Į�能物ʶ向
2. �Ŀ΅ȝפ>ʹ�ŞʗʱɩÝ�Ȣŋ明四>˲HŞʗʱɩ四ɤȸ����>ɹ四ěȟŇÎđŊ四Į�ů
物ʶ向

Źƽ  

https://stackoverflow.com/questions/1906445/what-is-the-difference-between-jdk-and-jre
https://www.educba.com/oracle-vs-openjdk/
https://stackoverflow.com/questions/22358071/differences-between-oracle-jdk-and-openjdk?ans
wertab=active#tab-top

¦ɝı  

ns�:��¡%Èų ^���ĝ7Ȱ4��ǻɷ�z四)7Èų �¶̝ś向

ΊJavaGuide �ÁǈƁĚ΋ : ƨ��Ӏ֖+�ą��Õm+�⼜JavaGuide �ÕȱǁŁ孩 Ł�¶̝śN
ǯpȟ "Java �ÁǈƁ" ő)ǲũċÐנ

Java âǙėŧƴXƇưɞ: �³ Java ĄɎľıH_ǋȇ̞¶̝śNǯpȟÈЭǂ “1” ő)ǲũVȺä±
Ð向
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2.2 JavaʪĔ  

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

2.2.1 &&List,Set,MapOľ�ƻ£Κ  

List(:ʁȢɗ�
ƠU)Θ ListĞĢɘ⾃�ˑ�͢7(ס�
��ĕ˖˲H¿��>ɹ服四
̐�>
ɹ
Set(Ń¸Ƨ�Q§�®Ř): �ԢǅËȟ�ʪĔ向��
��ĕ˖˲H¿��>ɹ向
Map(DKey�˗˃�ã6): ŜHЭȢ>ɘ⾃向Map�Ƙʎ¯Key
ÈɌ�Ȣ向o�Key)7˲H¿�
�>ɹ四»Key� Ëȟ四̚ɩ�Key�Stringʱɩ四»�)7�Ɓō>ɹ向

2.2.2 Arraylist   LinkedList ƻ£?  

1. �ɚħǶŵǙ´vΘ ArrayList = LinkedList ����ƾ�四����ŎɵƳɎÆ}ץ
2. ƑɈĳȋì˺Θ Arraylist ǟ˽ŜH�� Object ĳȫץLinkedList ǟ˽ŜH�� üýʝ³ Ş
ʗď只סJDK1.6l��间ʂΎÅ四JDK1.7ÐƷ�间ʂ向ų�ğĠΎÅ=ğĠ间ʂΎÅ�Ț²四!�

不每נ�服
3. ̈Ã9̢Ș�ɚÑòȯèȴ�ĜɇΘ ל ArrayList ˄Dĳȫǡ˜Ζ�4̈Ã9̢Șòȯ�#�ƾ
ɼÛÑòȯèȴ�ĜɇΉ ÂnפΩ�add(E e)�xā�%°四 ArrayList �ɽƒ	¼ƽ��ĕ˖̀
«�ĮɉÅ�̷Ϸ四�fIͷ%�ȟ͖û��O(1)向»�ns�	ƽ�Ċ˟ i ѫØ=үʮĕ˖�z
Ý��̋Ϳ��%°ʪĔ�� i	� O(n-i)向¬��add(int index, E element)�服%�ȟ͖ûס
=� i �ĕ˖lN�(n-i)�ĕ˖��Ω�ĠNĊ/Ġ�Λ�Ċ�Ϳ�向 ם LinkedList ˄Dʝ³ǡ
˜Ζ�4:�add(​ ​E e)�qß�̈ÃΖ̢Șòȯ#�ƾɼÛ�Ñòȯèȴ�ĜɇΖĊȱ OΔ1ΕΖgl
��	Ž�èȴi�̈ Ã9̢Șòȯ�sΔ(add(int index, E element)�Ε #�ƾɼÛĊȱ�o(n))
��ĕ�ſʧ]�Ž�èȴ�̈ÃΉ
4. �ɚƗĮ=ƣŕk˲ËΘ LinkedList �ǦŘqǣ�Ɗrĕ˖⼦à四m ArrayList ǦŘ向AǴƊ
r⼦à��Ć*ĕ˖�̐śAǴ±Ðĕ˖>ɹ(>Ĝ�get(int index)xā)向
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5. îǡĎ�˽DΘ ArrayList�Ĵ �ŕũ��Ô[		listɉÅ�ďϷ�˥ț���ŊăĴ�四m
LinkedList�Ĵ�ÛũʯÔ[	ń�u��ĕ˖�ļ�ƷӢÂArrayList^��Ĵס�¬��ɘ©ĬĞ
NȠ=ĬĞ�Օ7ȰŞʗ服向

əȊîģ:RandomAccessûÿ  

ǧ�̞Ɠ &<[¡˛� RandomAccess ĞĢ�X#�0
�˒向�7四	 �� RandomAccess ĞĢ
�*���ɞɠ果�向ɞɠX#ק ɞɠ¡[��ĞĢ�ʱɝ
Ɗr⼦àƚ 向

	  binarySearch（服xā�四ń�乐ʤŋØ� list �̓  RamdomAccess �¡⼿四ns�四ǠH
indexedBinarySearch（）xā四ns��四@#ǠHiteratorBinarySearch（）xā

ArrayList ¡[� RandomAccess ĞĢ四 m LinkedList 0
¡[向�X#ĉק w",�=ǟ˽Ş
ʗď只
ÈנArrayList ǟ˽�Şˑ四m LinkedList ǟ˽�ΎÅ向Şˑ�`ǦŘƊr⼦à四%�ȟ͖
û� O1ס服四�7ʽ�AǴƊr⼦à向ΎÅļ�˰ʌ�ŉ�Ċ˟y ⼦àŉ�Ċ˟�ĕ˖四%�ȟ͖
û� Oסn服四�7�ǦŘAǴƊr⼦à向四ArrayList ¡[� RandomAccess ĞĢ四�Å��Lɝ

AǴƊr⼦àƚ 向 RandomAccess ĞĢG�ɞɠ四ě��( ArrayList ¡[ RandomAccess ĞĢy
ɝ
AǴƊr⼦àƚ נ�

 ��×ì�  list �ȾȄqƌąǬΘ

¡[� RandomAccess ĞĢ�list四Ǽƿĩɥ͚Ć for 间ʂ 四Îh foreach,
�Ơ¡[ RandomAccess�ĞĢ�list四Ǽƿĩɥiterator˰ʌסforeach˰ʌǟ˽��Ć*iterator¡[
�,服四�size�Şʗ四ɚǬ��ŜH͚Ćfor间ʂ

əȊîģ:üýʝ³9üý̨Ǽʝ³  

üýʝ³Θ ŏͮo�ƽμ四��prevƽĠ���ƅQ四��nextƽĠN��ƅQ向

public interface RandomAccess {
}

    public static <T>
    int binarySearch(List<? extends Comparable<? super T>> list, T key) {
        if (list instanceof RandomAccess || list.size()
<BINARYSEARCH_THRESHOLD)
            return Collections.indexedBinarySearch(list, key);
        else
            return Collections.iteratorBinarySearch(list, key);
    }
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üý̨Ǽʝ³Θ 6N��ƅQ� next ƽĠhead四m head �prevƽĠ6N��ƅQ四只C��ʂ向

2.2.3 ArrayList   Vector ƻ£ç?�S"�DArraylist½ňVectorçΚ  

Vector�ɦ ��
xā���ƾ�向)7ƨo�ƳɎÆ};⼦à��Vector>ɹו»���ƳɎ⼦à
Vector�zŹƓ�	�ƾͿ��Ӣũ�ă�%�向

Arraylist���ƾ�四�7	�ļ�ŎɵƳɎÆ}%ȸ̄ŜHArraylist向

2.2.4 &�& ArrayList �ͅģkĠ;  

͕µ̈́���ɸ�ĝ:Ć*̞Ɠ�ƾ�ƾ4ҁArrayList ԂŊrŇ

2.2.5 HashMap 9 Hashtable �ƻ£  

1. �ŵǙ�ɚ´vΘ HashMap �ƣƳɎÆ}�四HashTable �ƳɎÆ}ץ�HashTable đġ�xāʹ�
�~*synchronized ɴΚ向סns��ŎɵƳɎÆ}�z�ŜH ConcurrentHashMap ?נ服ץ

2. �ƕʊΘ ¬�ƳɎÆ}�àć四HashMap �Â HashTable ǣͨq�Q向ɗþ四HashTable ʹ�|̓
ֈ四��	ŹƓ�ŜHńץ

3. �:Null key 9Null value�ƗĮΘ HashMap �四null )7��Э四�g�ЭG
��四)7
��
ŷ��Э�>Ĝ�Ȣ�  null向向»�	  HashTable �  put Ý�ЭȢG�
��  null四ĬĞѾ9
NullPointerException向

4. �Ȩċģá�,9naͅȊģá�,��� Θ לɤȸ%ns�ƽ�ŊăˌİȢ四Hashtable ɽƒ�ˌ
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HashMap HashSet

İ�.�11四lNuhԂʖ四ŊăÏ�ù��2n+1向HashMap ɽƒ�ˌİŧ�.�16向lNuhԂ
ʖ四ŊăÏ�ù��2и向םɤȸ%nsY��ŊăˌİȢ四@# Hashtable �ĬĞŜH�Y���
.四m HashMap �¼ÎԂʖ�2�图hx�.סHashMap ��tableSizeFor()�xāŎɵ四!�Y
9�̞ŹƓ服向���( HashMap ó�ŜH2�图��ÒǎÅ��.,N��不每��X#�2�图h
x向

5. �ƑɈĳȋì˺Θ JDK1.8 7N� HashMap 	ŌǸÒǎ̃ȱ%
�ʅ��Ïŧ四®ΎÅ�ûד��Ȣ

ƛǐ΍四7ʣò上ώ%�向Hashtable 0�8服%四¼ΎÅĖŧ�ɽƒס�g�rŇ向

HashMap �Ó
Ȩċģá�˺ƺͷĳΘ

!���xāŎɵ� HashMap ó�ŜH2�图��ÒǎÅ��.向

2.2.6 HashMap 9 HashSetƻ£  

ns��* HashSet ̞Ɠ�z�ĜĻiWפHashSet ǟ˽��ʹ� HashMap ¡[�向סHashSet �̞
Ɠƣıƣıò四¬�ʮ� clone()ו�writeObject()ו�readObject()�� HashSet �O�"�¡[l
þ四ÎLxā��ĬĞǠH HashMap ��xā向

    public HashMap(int initialCapacity, float loadFactor) {
        if (initialCapacity < 0)
            throw new IllegalArgumentException("Illegal initial capacity: " +
                                               initialCapacity);
        if (initialCapacity > MAXIMUM_CAPACITY)
            initialCapacity = MAXIMUM_CAPACITY;
        if (loadFactor <= 0 || Float.isNaN(loadFactor))
            throw new IllegalArgumentException("Illegal load factor: " +
                                               loadFactor);
        this.loadFactor = loadFactor;
        this.threshold = tableSizeFor(initialCapacity);
    }
     public HashMap(int initialCapacity) {
        this(initialCapacity, DEFAULT_LOAD_FACTOR);
    }

    /**
     * Returns a power of two size for the given target capacity.
     */
    static final int tableSizeFor(int cap) {
        int n = cap - 1;
        n |= n >>> 1;
        n |= n >>> 2;
        n |= n >>> 4;
        n |= n >>> 8;
        n |= n >>> 16;
        return (n < 0) ? 1 : (n >= MAXIMUM_CAPACITY) ? MAXIMUM_CAPACITY : n + 
1;
    }
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¡[�MapĞĢ ¡[SetĞĢ

ɘ⾃ЭȢ> ˘ɘ⾃>ɹ

ǠH put（）Ġmap�
ң«ĕ˖

ǠH add（）xāĠSet�ң«ĕ˖

HashMapŜHЭ
Key服źƏHashcodeס

HashSetŜHCķ>ɹ�źƏhashcodeȢ四>�o�>ɹ�(hashcode)
 ¿�四�7equals()xāH�乐ʤ>ɹ�¿�À四

2.2.7 HashSetgĦ˛Ƙ¸ƾ  

®�£>ɹ«ØHashSet�%四HashSet�ƿźƏ>ɹ�hashcode�Ȣ�乐ʤ>ɹ«Ø�Ċ˟四�%��¯
ÎL«Ø�>ɹ�hashcodeȢ�Âʅ四ns0
¿见�hashcode四HashSet�Ȑȅ>ɹ0
Ëȟ9[向
»�ns<[
¿�hashcodeȢ�>ɹ四�%�ǠHequals（）xā�看ǧhashcode¿��>ɹ�̓
E�¿�向nsoŭ¿�四HashSet���P«ØͿ�Cƚ向סԊ� �Java来被Ƌ⼜Head fist java孩
�·Ł服

hashCodeΔΕ equalsΔΕ�­¶ɨ�Θ

1. nso�>ɹ¿�四ʯhashcode����¿��
2. o�>ɹ¿�,>o�equalsxā电ptrue
3. o�>ɹ
¿��hashcodeȢ四ń&�����¿��
4. Ӽ�四equalsxā|享τ*四ʯhashCodexā�Ɵ̿|享τ
5. hashCode()�ɽƒ���>η��>ɹǪ+ǹŉȢ向ns0
ËǀhashCode()四ʯĻclass�o�>
ɹVƔnō���¿ס�őŜ�o�>ɹƽĠ¿��Şʗ服向

== equals�ƻ£

1. ==�乐ʤo�Ïăŷ¡⼿���ƽĠ���đɘĴ� equals�乐ʤo�Ïăŷ¡⼿�ƽĠ�đɘĴ
��Ȣ���¿�

2. ==�ƽ>đɘ;çÝ�Âʅ equals()�>ǂ见Ӈ�đŊÝ�Âʅ
3. ==ƽ˲H�̓¿� equals()ƽ��Ȣ�̓¿�

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

2.2.8 HashMap�ƑɈ�V  

JDK1.8e�  

JDK1.8 l� HashMap ǟ˽� ĳȫ9ʝ³ ďĔ	�3ŜH��� ʝ³ɸǕ向HashMap ä( key �
hashCode w(˨]ͷĳĞ©(I!� hash ǁΖYIä( (n - 1) & hash ̪ȓ��òȯǡ��èȴΔ�
N� n Ž��ĳȫ��ÛΕΖgl��èȴǡ	òȯ�sΖ�̪ȓĔòȯ �ǡÃ�òȯ� hash ǁ4
Ǉ key �ɚ­�Ζgl­��sΖćụ̂ʼΖ�­��ä(ǌʝßĥƦɍǈΉ

�ʥ˨]ͷĳŽ��� HashMap � hash qßΉĲD hash qß���˨]ͷĳ���ȃȳ�¤�V°
ǾȔ� hashCode() qß Ƹīs&ĲD˨]ͷĳeI'4ȒÖˏˮΉ

JDK 1.8 HashMap � hash qßɞŜ:
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JDK 1.8 � hashxā ¿Â� JDK 1.7 hash xā^«Ȩŧ四»�ù¹�Ï向

>Â�! JDK1.7� HashMap � hash xā̞Ɠ.

¿Â� JDK1.8 � hash xā 四JDK 1.7 � hash xā�À �加ʦ�QQ四¬�ϻˈМd� 4 h向

�Ι “ǌʝß” פ��¼ΎÅ=Şˑ¿ďĔ向���(ɤȸ��ΎÅŞˑ四Şˑ�u�Ʊ����Ύ
Å向̻Ș�Òǎ̃ȱ四ʯ¼̃ȱ�Ȣ«�ΎÅ�ő)向

    static final int hash(Object key) {
      int h;
      // key.hashCode()：返回散列值也就是hashcode
      // ^ ：按位异或
      // >>>:⽆符号右移，忽略符号位，空位都以0补⻬
      return (key == null) ? 0 : (h = key.hashCode()) ^ (h >>> 16);
  }

static int hash(int h) {
    // This function ensures that hashCodes that differ only by
    // constant multiples at each bit position have a bounded
    // number of collisions (approximately 8 at default load factor).

    h ^= (h >>> 20) ^ (h >>> 12);
    return h ^ (h >>> 7) ^ (h >>> 4);
}
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JDK1.8eI  

¿Â�l��Ł�四 JDK1.8lN	ŌǸÒǎ̃ȱ%
�ʅ��Ïŧ四®ΎÅ�ûד��Ȣסɽƒ�8服
%四¼ΎÅĖŧ�ƛǐ΍四7ʣò上ώ%�向

TreeMapוTreeSet7ȰJDK1.8lN�HashMapǟ˽�H��ƛǐ΍向ƛǐ΍����ŌǸ·Ցǧ
ĭ΍�̽第四¬�·Ցǧĭ΍	ɏ³Iͷ!�ΟŧC��ƳÀď只向

¨Ï̔ǽΘ

⼜Java 8żɉlË�ƒɠHashMap孩 פhttps://zhuanlan.zhihu.com/p/21673805

2.2.9 HashMap ��Û�S"�2�ͺaq  

�� P HashMap ɘÐqǣ四ȜăʅòϯЮ四����Ȝă£Şʗ4ɑͼ机向 &���ƺ��*
�四Hash Ȣ�υʡȢ-2147483648�2147483647四�N«3��⽤40Ո�ҫʲĴ�四G�Òǎ֗Şҫʲ
"Âʅͼ机ˇ͐四�́ĜH�/Ä9[ϯЮ�向»àć���40Ո�û�Şˑ四đɘ�©�!�向�7
��͐ɉȢ�� ĬĞƃ�H�向Hl�,�ƿc>Şˑ��ûÐˡŖƏ四"��ЖŞy H��ɘ©
�Ċ˟���>Ĝ�Şˑ!ɞ向��Şˑ!ɞ�źƏxā�“ (n - 1) & hash”向סnŹÅŞˑ�
û服向���Ōϋ� HashMap ��û�X#�2�图hx向

��řßùĔgĦƯŉçΚ

 &Ʈƿ) ���ϖH%ÐЖ�Ϳ��¡[向»�四ËQפ��“½˥(%)ʖ��glȘĳ�2�ͺa
ș{ķ� »ȘĳȒ�� (&)ʖ�Δ���& hash%length==hash&(length-1)��ĸ� length �2�
n aqΙΕΉ” ě˓ ˄D§ÈĠèʖ� &Ζ­:�%�ƱĸjĬřƕʊΖ��ĥˁ� HashMap ��Û
�S"�2�ͺaqΉ

2.2.10 HashMap �ŵǙʖ�ȈȰ�̨ǼËå  

��ù¬	� ě<!�Rehash �șCĕ˖l��ʑC��间ʂΎÅ向�*四jdk 1.8 NŌǸ���à
ć四»�,��ȸ̄	�ƳɎ!ŜH HashMap,¬��ƳɎ!ŜH HashMap ,��ɘ	ÎLàćÂn
Şʗ͒ĳ向ě<ʂ˃!¸åŜH ConcurrentHashMap 向
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͕IÚǧפ�https://coolshell.cn/articles/9606.html

2.2.11 ConcurrentHashMap 9 Hashtable �ƻ£  

ConcurrentHashMap = Hashtable �Ț²��Ô[	¡[ƳɎÆ}�xǖ���向

�ƑɈĳȋì˺Θ JDK1.7� ConcurrentHashMap ǟ˽ϖH 1Ƣ�ĳȫ+ʝ³ ¡[四JDK1.8 ϖH�Ş
ʗď只ŪHashMap1.8�ď只�g四Şˑ+ΎÅ/ƛǐ·Ց΍向Hashtable = JDK1.8 l�� HashMap
�ǟ˽Şʗď只ʱ˙��ϖH ĳȫ+ʝ³ �ʑǖ四Şˑ� HashMap ��Ô四ΎÅʯ�����ŌǸ
Òǎ̃ȱmɘ	ץ�
��VŵǙ´v�qƌΔ¸�ΕΘ ל 	JDK1.7�#¡ΖConcurrentHashMapΔ1Ƣ̟Ε >Ƕ�把Ş
ˑÝ��4Ԡ4ǳ(Segment)四u�£ҧGҧŊˁÎ��ġ4Şʗ四�ƳɎ⼦àŊˁS��Şʗǳ�
Şʗ四���ɘ	ҧ车˴四ťqě<⼦àͨ向 �� JDK1.8 �#¡�w΃ɉ�Segment�˻ƓΖf�
ćûD Node ĳȫ+ʝ³+ŤƊʜ�ĳȋì˺��VΖø8ʏĠĲD synchronized 9 CAS �ʖ�Ή
Δ JDK1.64I  :  synchronized̟\�-�ƨĺΕ  Ƕ��3��Ù�Ǽŧ*˓ƳɎÆ}�
HashMap四˂`	JDK1.8�, �� Segment �Şʗď只四»��~Ȩŧ�ŦÀ四G���⼏Ŋͦ
Łםץ� Hashtable(���̟) :ŜH synchronized �ŎɵƳɎÆ}四ǣͨƣıȽ!向®��ƳɎ⼦
à�ƾxā%四ÎLƳɎ�⼦à�ƾxā四) �ÝØ前话ŷ̉成͛ǵ四nŜH put ң«ĕ˖四ɗ�
�ƳɎ� ŜH put ң«ĕ˖四�� ŜH get四车˴�ô�ôɾ͎ǣͨôȽ向

hľ�:°ÝΘ

ÿ��̞פhttp://www.cnblogs.com/chengxiao/p/6842045.html

HashTable:

JDK1.7�ConcurrentHashMapΘ
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JDK1.8�ConcurrentHashMapΔTreeBin: ŤƊ§͞ʜŐL Node: ʝ³ŐLΕΘ

2.2.12 ConcurrentHashMapŵǙ´v�ǥÀ�Vqƌ/ƑɈǥÀ�V  

JDK1.7Δ��
Ɛ�ÝΕ  

Ʈƿ¼Şʗ4��ǳ�ǳ�ɘ⾃四`NYu�ǳŞʗɑ�£ҧ四®��ƳɎ他Hҧ⼦àÎ���ǳŞʗ
%四ÎLǳ�Şʗ� |ÎLƳɎ⼦à向

ConcurrentHashMap �Ů Segment ĳȫì˺9 HashEntry ĳȫì˺ȫ?向

Segment ¡[� ReentrantLock,�7 Segment ��f)ËØҧ四打Ɂҧ�ɜã向HashEntry H�ɘ⾃
ЭȢ>Şʗ向
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�� ConcurrentHashMap Sŏͮ�� Segment Şˑ向Segment �ď只=HashMapʱ˙四��fŞˑ
=ΎÅď只四�� Segment ŏͮ�� HashEntry Şˑ四u� HashEntry ���ΎÅď只�ĕ˖四u�
Segment Πʎ2��HashEntryŞˑS�ĕ˖四®> HashEntry Şˑ�ŞʗÝ�ɴƩ%四Ɵ̿Ʈƿ±"
>Ĝ� Segment�ҧ向

JDK1.8 Δ��
Ɛ�ÝΕ  

ConcurrentHashMapÐƷ�Segment4ǳҧ四ϖHCAS=synchronized�Ŏɵě<Æ}向Şʗď只Ū
HashMap1.8�ď只ʱ˙四Şˑ+ΎÅ/ƛǐ·Ց΍向Java 8	ΎÅ�ûñ*ד��Ȣ8ס服%¼ΎÅסͱ
ç%�ȟ͖û�O(N)服ĖȖ�ƛǐ΍סͱç%�ȟ͖û�O(log(N))服

synchronizedGҧ�®�ΎÅŷƛǐ·Ց΍�ƮƅQ四�gG�hash�̃ȱ四���Ǫ+ě<四ǣͨj
ťƈNи向

2.2.13 comparable 9 Comparator�ƻ£  

comparableĞĢ¡˛��9�java.langŏ ń
�� compareTo(Object obj)xāH�ş̐
comparatorĞĢ¡˛��9� java.util ŏń
��compare(Object obj1, Object obj2)�xāH
�ş̐

�́ &ļ�>��ʪĔŜH��˒ş̐%四 &��ËǀcompareTo()�xāŷcompare()�xā四® 
&ļ�>ɏ��ʪĔ¡[ofş̐xǖ四Ân��song>ɹ��Ǔ�=ǓZ�4²ϖH�fş̐xā�
z四 &)7ËǀcompareTo()�xā=ŜH�Ň�Comparatorxāŷŭ7o�Comparator�¡[Ǔ�
ş̐=Ǔé�ş̐四�·fŹÅ &G ŜHo�ƸŞŁ� Collections.sort().

Comparator�ĠĴɗ  

static class Segment<K,V> extends ReentrantLock implements Serializable {
}

        ArrayList<Integer> arrayList = new ArrayList<Integer>();
        arrayList.add(-1);
        arrayList.add(3);
        arrayList.add(3);
        arrayList.add(-5);
        arrayList.add(7);
        arrayList.add(4);
        arrayList.add(-9);
        arrayList.add(-7);
        System.out.println("原始数组:");
        System.out.println(arrayList);
        // void reverse(List list)：反转
        Collections.reverse(arrayList);
        System.out.println("Collections.reverse(arrayList):");
        System.out.println(arrayList);

        // void sort(List list),按⾃然排序的升序排序
        Collections.sort(arrayList);
        System.out.println("Collections.sort(arrayList):");
        System.out.println(arrayList);
        // 定制排序的⽤法
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Output:

¸ƀcompareToqß�VɡB˳�Ĵɗ  

        Collections.sort(arrayList, new Comparator<Integer>() {

            @Override
            public int compare(Integer o1, Integer o2) {
                return o2.compareTo(o1);
            }
        });
        System.out.println("定制排序后：");
        System.out.println(arrayList);

原始数组:
[-1, 3, 3, -5, 7, 4, -9, -7]
Collections.reverse(arrayList):
[-7, -9, 4, 7, -5, 3, 3, -1]
Collections.sort(arrayList):
[-9, -7, -5, -1, 3, 3, 4, 7]
定制排序后：
[7, 4, 3, 3, -1, -5, -7, -9]

// person对象没有实现Comparable接⼝，所以必须实现，这样才不会出错，才可以使treemap中的
数据按顺序排列
// 前⾯⼀个例⼦的String类已经默认实现了Comparable接⼝，详细可以查看String类的API⽂档，
另外其他
// 像Integer类等都已经实现了Comparable接⼝，所以不需要另外实现了

public  class Person implements Comparable<Person> {
    private String name;
    private int age;

    public Person(String name, int age) {
        super();
        this.name = name;
        this.age = age;
    }

    public String getName() {
        return name;
    }

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

    public int getAge() {
        return age;
    }
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Outputפ

2.2.14 ȖñͧʌƑɈĳȋì˺×ì  

Collection  

1. List

ArraylistΘ ObjectŞˑ
VectorΘ ObjectŞˑ

    public void setAge(int age) {
        this.age = age;
    }

    /**
     * TODO重写compareTo⽅法实现按年龄来排序
     */
    @Override
    public int compareTo(Person o) {
        // TODO Auto-generated method stub
        if (this.age > o.getAge()) {
            return 1;
        } else if (this.age < o.getAge()) {
            return -1;
        }
        return age;
    }
}

    public static void main(String[] args) {
        TreeMap<Person, String> pdata = new TreeMap<Person, String>();
        pdata.put(new Person("张三", 30), "zhangsan");
        pdata.put(new Person("李四", 20), "lisi");
        pdata.put(new Person("王五", 10), "wangwu");
        pdata.put(new Person("⼩红", 5), "xiaohong");
        // 得到key的值的同时得到key所对应的值
        Set<Person> keys = pdata.keySet();
        for (Person key : keys) {
            System.out.println(key.getAge() + "-" + key.getName());

        }
    }

5-⼩红
10-王五
20-李四
30-张三
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LinkedListΘ ğĠΎÅ(JDK1.6l��间ʂΎÅ四JDK1.7ÐƷ�间ʂ)

2. Set

HashSetΔQɗΖʆ�Ε: ʹ� HashMap ¡[�四ǟ˽ϖH HashMap �Ŏɘĕ˖
LinkedHashSetΘ  LinkedHashSet Ƞ̺�  HashSet四ě˓Îđġ�Ć*  LinkedHashMap �¡[
�向
Qʱ˙� &l�(�LinkedHashMap Îđġ�ʹ� HashMap ¡[�g四�*,�
�Q
QȚ²�
TreeSetΔ
ɗΖʆ�ΕΘ ƛǐ΍(�Ĥ睡�ş̐·Ց΍)

Map  

HashMapΘ JDK1.8l�HashMapƨŞˑ+ΎÅˑC�四Şˑ�HashMap��Ô四ΎÅʯ����
�ŌǸÒǎ̃ȱmɘ	ס�“ȶΎā”ŌǸ̃ȱ服向JDK1.87N	ŌǸÒǎ̃ȱ%
�ʅ��Ïŧ四®
ΎÅ�ûד��Ȣסɽƒ�8服%四¼ΎÅĖŧ�ƛǐ΍四7ʣò上ώ%�
LinkedHashMapΘ LinkedHashMap Ƞ̺� HashMap四�7ń�ǟ˽会`�ʹ�ȶΎǖ͐ɉď只
őƨŞˑ=ΎÅŷƛǐ΍ˑC向ɗþ四LinkedHashMap 	��ď只�ʹ难�四�«��ĒğĠΎ
Å四Ŝ"���ď只)7ŎŘЭȢ>�ѫØˀ̐向�%Ć*>ΎÅÝ�¿Ĝ�Ϳ�四¡[�⼦àˀ̐
¿Èդˤ向͕ɶ)7ǧפ�⼜LinkedHashMap ̞Ɠ͕ɶ4ҁסJDK1.8服孩
HashtableΘ Şˑ+ΎÅˑC�四Şˑ� HashMap ��Ô四ΎÅʯ�����ŌǸÒǎ̃ȱmɘ	
�
TreeMapΘ ƛǐ΍ס�Ĥ睡�ş̐·Ց΍服

2.2.15 gĦąDȖñ?  

��ʘʗʪĔ�ŉQ�ĩH四Ân &ļ�ʘʗЭȢ±Ð�ĕ˖Ȣ%�ĩHMapĞĢ!�ʪĔ四ļ�ş
̐%ĩɥTreeMap,�ļ�ş̐%�ĩɥHashMap,ļ�ŎɵƳɎÆ}�ĩHConcurrentHashMap.® 
&Gļ�ɘ©ĕ˖Ȣ%四�ĩɥ¡[CollectionĞĢ�ʪĔ四ļ�Ŏɵĕ˖͢�%ĩɥ¡[SetĞĢ�ʪ
ĔÂnTreeSetŷHashSet四�ļ��ĩɥ¡[ListĞĢ�ÂnArrayListŷLinkedList四`N�ʘʗ¡[
�³ĞĢ�ʪĔ�ŉQ�ĩH向

 ns�:��¡%Èų ^���ĝ7Ȱ4��ǻɷ�z四)7Èų �¶̝ś向

ΊJavaGuide �ÁǈƁĚ΋ : ƨ��Ӏ֖+�ą��Õm+�⼜JavaGuide �ÕȱǁŁ孩 Ł�¶̝śN
ǯpȟ "Java �ÁǈƁ" ő)ǲũċÐנ

Java âǙėŧƴXƇưɞ: �³ Java ĄɎľıH_ǋȇ̞¶̝śNǯpȟÈЭǂ “1” ő)ǲũVȺä±
Ð向
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2.3 �ƳɎ  

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

2.3.1. S"�ŵǙ9ÈǙ?  

Ħ�ÈǙ?  

ÝɎ�Ɏ̐��hΩ�*Ɏ四�żɬŖ�Ɏ̐�ʹ�ĶĊ四¬ĮÝɎ�dǵ�向żɬŖ���Ɏ̐ő�
��ÝɎÇɤȸ四Ŗ��Ʒ҆�*Ɏ向

	 Java �四® &来d main ֗Ş%Î¡��来d��� JVM �ÝɎ四m main ֗Ş�	�ƳɎ��
��ÝɎ����ƳɎ四�ʽ�ƳɎ向

n!ÿ�Ǜ四	 windows �Ć*ǧ�Ɓȿƻ¹ˁ�xǖ四 &�)7ĂΣ�� window ®�Ŗ��Ý
Ɏס.exe �ê�Ŗ�服向
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Ħ�ŵǙ?  

ƳɎ¯ÝɎ¿˙四»ƳɎ���ÂÝɎ^.�Ω�ĶĊ向��ÝɎ	ÎΩ��*Ɏ�)7Ǫ+��Ƴ
Ɏ向¯ÝɎ�����ʱ���ƳɎɳ�ÝɎ�ʵ=qßƻȇ̞四»u�ƳɎ
�O�Ǚɗŉĳȣוʠ
͉kͽ=�7qßͽ四�7żɬ	Ǫ+��ƳɎ四ŷ�	Ų�ƳɎl��ǘȖĄ�%四͑Ί�ÂÝɎ.
"�四�Á¬�nĮ四ƳɎ�|ʽ�ƐăŢÝɎ向

Java Ɏ̐�+���ƳɎɎ̐四 &)7Ć* JMX ���!��͚Ć� Java Ɏ̐
Ŵ³ƳɎ四ŹƓn
!向
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�̋Ɏ̐α9n!סα9đŊ) ��四�Haϕď!�u�ƳɎ��H四GHiW main ƳɎΩ�
main xāő)服פ

Ç���α9đŊ)7�9פ�� Java Ǚɗ�Ĭz� main ŵǙ9��»HŵǙ�#Ĭz向

2.3.2. ÅǄ�́ɓŵǙ ÈǙ�¶ŋ,ƻ£ǇƨɮLΚ  

µ JVM ǤÛ&ÈǙ9ŵǙe��¶ŋ

ÝĥÈǙ9ŵǙ�¶ŋ  

!ÿ� Java đɘȚх四Ć*!ÿ &Ç JVM �ɜû�(�!ƳɎ=ÝɎl��Èż向ns�> Java đ
ɘȚх (Ŗ�%ŞʗȚ) �ġ4iɠ�a�Ō�z)7样ʄ�!�ɸ�ĝפ⼜) �£ Java đɘȚхƺ
�6ĂΣ��ɸ�ĝ孩

public class MultiThread {
  public static void main(String[] args) {
    // 获取 Java 线程管理 MXBean
  ThreadMXBean threadMXBean = ManagementFactory.getThreadMXBean();
    // 不需要获取同步的 monitor 和 synchronizer 信息，仅获取线程和线程堆栈信息
    ThreadInfo[] threadInfos = threadMXBean.dumpAllThreads(false, false);
    // 遍历线程信息，仅打印线程 ID 和线程名称信息
    for (ThreadInfo threadInfo : threadInfos) {
      System.out.println("[" + threadInfo.getThreadId() + "] " + 
threadInfo.getThreadName());
    }
  }
}

[5] Attach Listener //添加事件
[4] Signal Dispatcher // 分发处理给 JVM 信号的线程
[3] Finalizer //调⽤对象 finalize ⽅法的线程
[2] Reference Handler //清除 reference 线程
[1] main //main 线程,程序⼊⼝
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Ç�ÿ)7�9פ��ÝɎ�)7
��ƳɎ四��ƳɎɳ�ÝɎ�ʵ=qßƻ (JDK1.8 eI�òĎ
�)ȇ̞四»�u�ƳɎ
�O�Ǚɗŉĳȣוʠ͉kͽ = �7qßͽ向

×ìΘ ƳɎ � ÝɎ ̑4C�^.�Ŗ�ĶĊ向ƳɎ=ÝɎ6����	�ʹ��ŲÝɎ�ǹȲ�四m
ŲƳɎʯ���四¬���ÝɎ��ƳɎə
) �¿͘Ń˻向ƳɎΩ�B̼.四»�Ư�ȇ̞�ƻ¹
=ŎʎץmÝɎÁ¿ǽ

!��ĻiɠQ�ԂʊđŊנ

!��ƕȞ�g��àćפ�X#Ǚɗŉĳȣוʠ͉kͽ=�7qßͽ�ƳɎϭ
�ĉק�X#η=x
āȚ�ƳɎɳ��ĉק

 

Ǚɗŉĳȣ�S"�ˎ
�?  

Ɏ̐źŞˁ��
!�o��Hפ

1. �ǂƅƓŌϋˁĆ*ƩÏɎ̐źŞˁ�ʏhʄÐƽ̍四Çm¡[ŹƓ�ÍɎͲŇ四nפˀ̐Ωו�ĩ
ɥו间ʂוΔıŅ¹向

2. �	�ƳɎ�Iͷ!四Ɏ̐źŞˁH�čɊ®�ƳɎΩ��Ċ˟四Çm®ƳɎ|ǘȖp��%° ȉi
WĻƳɎ�hŖ��Ŵï�向
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ļ�ų���四nsΩ��� native xā四@#Ɏ̐źŞˁčɊ�� undefined ;ç四G
Ω���
Java ŹƓ%Ɏ̐źŞˁčɊ�y�!�Ēƽ̍�;ç向

�7四Ɏ̐źŞˁϭ
�����ŵǙƍƸI�͆ƾ�¯ɋ�ʭzèȴ向

 

ʠ͉kͽ9�7qßͽ�S"�ˎ
�?  

�ʠ͉kͽΘ u� Java xā	Ω���%�ɤȸ��领章H�ɘ⾃˪ġÏăÅוͿ�Ş领וıă⽔˲
H�tĈ向ÇxāǠHĬƦΩ�ÃC�*Ɏ四�>Ĝ2��领章	 Java ΑԎr领�Ø领=9领�*
Ɏ向
��7qßͽΘ =ΑԎr领�<⽽��Hƣı¿˙四Ț²פ� ʠ͉kͽ�ʠ͉kʭz Java qß Δ�
��ƂŐŜΕĂǒΖf�7qßͽș�ʠ͉kĲD�� Native qßĂǒΉ 	 HotSpot ΑԎr�=
Java ΑԎr领Ĕ·��向

�7四��ħǶŵǙ��Ȼþ¼á�u£�ŵǙ˲Ë�四ΑԎr领=�;xā领�ƳɎϭ
�向

 

�īsǄď�ĥʵ9qßƻ  

η=xāȚ��
ƳɎɳ��ȇ̞四Î�η�ÝɎ�6���ɡđɘ四��H�ɘ©�ɤȸ�>ɹ (�

>ɹ�	�S4ɑđɘ)四xāȚ��H�ɘ©�|«ß�ʱtĈוıăוǨǵÏăוő%⼼朋ˁ⼼朋
N�ŹƓ�Şʗ向

2.3.3. &&ø8 øz�ƻ£?  

ø8Θ ��%�ǳ四��Ɓȿ�	Ω� (ĶĊ%�đ����%Ω�)ץ
øzΘ ĶĊ%�đ四��Ɓȿ�%Ω�向

2.3.4. �S"�ĲD�ŵǙç?  

ƿÇóÔ��(פ

�µŉřkƑɈ�&Θ ƳɎ)7Â��ƐăŢ�ÝɎ四�Ɏ̐Ω��6.ĶĊ,ƳɎ��ǘȖ=Ǡû�
C�ĵĵ.�ÝɎ向ɗþ四�Ϝ CPU %Ź�Ž2��ƳɎ)7�%Ŗ�四�ʣò�ƳɎ�!�ǘȖ
�B̼向
�µ�ňɾǘ�8ȂǏŭ�&Θ [	�żɬd�d��ĽƂǬŢСƦɚǬŢ�ě<ă四m�ƳɎě<
⼼ɎÁ�B<qě<żɬ�ʹ难四ƯH
�ƳɎrŇ)7��ťqżɬǶÔ�ě< {7ȰÀ 向

�ůØ�źƏrǟ˽�那ˆפ

�ďˈ#ňΘ 	ĶϜ%Ź�ƳɎ�����ťq CPU = IO ȅȍ�ӼĔƯHͨ向˵�⼿5פ®G
�
�ƳɎ�%°�ʔ˗ CPU źƏ%四IO ȅȍĴ̡ץÝ� IO Ϳ�%四CPU Ĵ̡向 &)7ȨĶ;(�
oŭ�ƯHͨƲ��� 50%̈͠向»�®
o�ƳɎ�%°���g�四®��ƳɎΩ� CPU źƏ
%四ɗþ��ƳɎ)7Ý� IO Ϳ�四�go��ƯHͨ�)7	¹�Iͷ!ǚ� 100%�向
��ˈ#ň: �Ϝ%Ź�ƳɎ�����ťq CPU ƯHͨ向˵�⼿5פȐn &�źƏ��ȟ͖�Ɓ
ȿ四 &GH��ƳɎ�z四CPU G��� CPU Ϝ'|ƯH�四mɤȸ��ƳɎ�)7P��
CPU Ϝ'|ƯH�四�g�ťq� CPU �ƯHͨ向

2.3.5. ĲD�ŵǙ'�Ó�S"Ëå?  
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ě<⼼Ɏ�Ʋ����� ťqɎ̐�Ω�ǣͨťqɎ̐Ŗ�Ǵû四»�ě<⼼Ɏě�ó� ťqɎ̐
Ŗ�Ǵû�四m˓ě<⼼Ɏ) �Ș�/�àć四Ânפđɘӿ当ו�!�ǘȖו�ҧ,
èɢ�βê
=͉ê�ȇ̡̞˟àć向

2.3.6. &&ŵǙ�)Ɔĩõ9ʀƤ?  

Java ƳɎ	Ŗ��+ǉŐĘ��ƽ�%ɦG) Ņ�!� 6 f��͛ǵ�Î���͛ǵסÿ̞⼜Java ě
<⼼Ɏ̘ʵ孩4.1.4 ƅ服向

ƳɎ	+ǉŐĘ�ě��ы�Ņ�ɏ��͛ǵm�Ɗ2ŹƓ�Ω�	��͛ǵl�ǘȖ向Java ƳɎ͛ǵ
Ï完n!ÿ�Ǜסÿ̞⼜Java ě<⼼Ɏ̘ʵ孩4.1.4 ƅ服פ

ƨ�ÿ)7�9פƳɎɤȸlNń¼Ņ� NEWΔ�ǍΕ ͛ǵ四ǠH start() xāNBİŖ�四ƳɎ�
%°Ņ�  READYΔ'ĬzΕ  ͛ǵ向)Ŗ�͛ǵ�ƳɎ±"�  CPU %ס��timeslice服N�Ņ�
RUNNINGΔĬzΕ ͛ǵ向

Ϳ�żɬ在˱  Java ΑԎrס JVM服��  RUNNABLE =  RUNNING ͛ǵ四ńG ��
RUNNABLE ͛ǵסÿ̞פHowToDoInJavaפ�Java Thread Life Cycle and Thread States�服四�7
Java żɬ�́¼�o�͛ǵɬʽ� RUNNABLEΔĬz�Ε ͛ǵ 向
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https://howtodoinjava.com/
https://howtodoinjava.com/java/multi-threading/java-thread-life-cycle-and-thread-states/


®ƳɎΩ� wait()�xālN四ƳɎÝØ WAITINGΔ{ŢΕ ͛ǵ向ÝØ�ƙ͛ǵ�ƳɎļ�ʏƶÎL
ƳɎ�Ćiy ȉ电p�Ŗ�͛ǵ四m TIME_WAITING(Õ#{Ţ) ͛ǵ¿®�	�ƙ͛ǵ�ʹ难��
«�ñ%ɢŇ四ÂnĆ* sleep（long millis）xāŷ wait（long millis）xā)7¼ Java ƳɎ
˟� TIMED WAITING ͛ǵ向®ñ%%��ǚN Java ƳɎ¼�电p� RUNNABLE ͛ǵ向®ƳɎǠH
�ƾxā%四	0
±Ð�ҧ�Iͷ!四ƳɎ¼�ÝØ� BLOCKEDΔ̲̞Ε ͛ǵ向ƳɎ	Ω�
Runnable �run()xālN¼�ÝØ� TERMINATEDΔŁȳΕ ͛ǵ向

2.3.7. S"�� �ƍƸ?  

�ƳɎ⼼Ɏ��́ƳɎ��Ş��� CPU Ϝ'��Ş四m�� CPU Ϝ'	Ɓ�%ɦG |��ƳɎŜ
H四��P�³ƳɎ� "�
ǣΩ�四CPU ϖÐ�就ͯ��u�ƳɎ4ɑ%��ě̉Ė�ʑǖ向®�
�ƳɎ�%��HÃ�%°��Ë�Ņ��σ͛ǵPYÎLƳɎŜH四��*Ɏ�Ŧ��h�!�ǘ
Ȗ向

⽤本�(פ��®�Ɓȿ	Ω�Ã CPU %��ǘȖ�ɗ��Ɓȿl��ƿŎɘ�O�͛ǵ四7ƫ!h
�ǘȖp��Ɓȿ%四)7�«ß��Ɓȿ�͛ǵ向ōǒµħǡ���Ê�(Ǚ���a� �ƍƸ向

�!�ǘȖĆı�źƏ͋ʪɩ�向���(四ńļ�¿®)ȑ�Ņ¹ˁ%�四	u˯¤ü�Ƃh�ǘȖ
�四uhǘȖ�ļ�情˯ăŢ�%�向�7四�!�ǘȖ>żɬ�(�Ž2ƷӢ�ă� CPU %�四U
¡�四) �Ϳ�żɬ�%�ƷӢ6��Ϳ�向

Linux ¿Â¯ÎLͿ�żɬסŏ本ÎLʱ Unix żɬ服
/��ǼQ四Î�
�ʞ��四Î�!�ǘȖ
=ˡǖǘȖ�%�ƷӢƣıò向

2.3.8. S"�ŵǙ�̟?gĦ˓ơ�̟?  

śǨŵǙ�̟  

��ƳɎ�%|前话四ń&����ŷŭ}ġ�	�ƙɏ�ȇ̞|ϋ©向ƨ�ƳɎ|VɢĘ;前话四¬
ĮɎ̐�) Áıű˞向

n!ÿ�Ǜ四ƳɎ A Ř
ȇ̞ 2四ƳɎ B Ř
ȇ̞ 1四L&�%��还Ú>x�ȇ̞四�7�o�ƳɎ
��͘¿�ƙmÝØ�ҧ͛ǵ向
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!�Ć*��⼿5�(�ƳɎ�ҧ,ŹƓˡԎ��ÿ��ҧ�Iͷ (ŹƓ�̞�⼜ě<⼼ɎlR孩)פ

Output

public class DeadLockDemo {
    private static Object resource1 = new Object();//资源 1
    private static Object resource2 = new Object();//资源 2

    public static void main(String[] args) {
        new Thread(() -> {
            synchronized (resource1) {
                System.out.println(Thread.currentThread() + "get resource1");
                try {
                    Thread.sleep(1000);
                } catch (InterruptedException e) {
                    e.printStackTrace();
                }
                System.out.println(Thread.currentThread() + "waiting get 
resource2");
                synchronized (resource2) {
                    System.out.println(Thread.currentThread() + "get 
resource2");
                }
            }
        }, "线程 1").start();

        new Thread(() -> {
            synchronized (resource2) {
                System.out.println(Thread.currentThread() + "get resource2");
                try {
                    Thread.sleep(1000);
                } catch (InterruptedException e) {
                    e.printStackTrace();
                }
                System.out.println(Thread.currentThread() + "waiting get 
resource1");
                synchronized (resource1) {
                    System.out.println(Thread.currentThread() + "get 
resource1");
                }
            }
        }, "线程 2").start();
    }
}

Thread[线程 1,5,main]get resource1
Thread[线程 2,5,main]get resource2
Thread[线程 1,5,main]waiting get resource2
Thread[线程 2,5,main]waiting get resource1
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ƳɎ A Ć* synchronized (resource1) ±" resource1 �微Ĺˁҧ四`NĆ*Thread.sleep(1000);�P
ƳɎ A ʚͳ 1s ���PƳɎ B "�Ω�`N±Ð� resource2 �微Ĺˁҧ向ƳɎ A =ƳɎ B ʚͳďͧ
��BİΰÿÚĽ±Ð>x�ȇ̞四`N�o�ƳɎ��第Ø͘¿�ƙ�͛ǵ四���Ǫ+��ҧ向�
��⼿5见ĔǪ+�ҧ�ħ�Ɵ�Ēê向

_*Ϳ�żɬ�Ìk�iWǪ+�ҧƟ̿ɝȍ7!ħ�Ēêפ

1. ͘ծĒêפĻȇ̞Ɓ���%ɦGƨ��ƳɎ他H向
2. ÚĽ¯ŎŘĒêפ��ÝɎ¬ÚĽȇ̞m前话%四>�±"�ȇ̞ŎŘ�©向
3. ��զӯĒê:ƳɎ�±"�ȇ̞	̷ŜHÃl�� |ÎLƳɎĥ�զӯ四G
�OŜHÃϻNyϋ
©ȇ̞向

4. 间ʂ�ƙĒê:̻ǻÝɎl�ʑC�f¨Ϸ¿Ğ�间ʂ�ƙȇ̞Èż向

gĦ˓ơŵǙ�̟?  

 &G�̊ʺǪ+�ҧ�ħ�Ēê��Î����)7�向

ɑȠɾͨïÒ

��Ēê &0
ȁā̊ʺ四¬� &Hҧ�����PL&͘ծס�Νúȇ̞ļ�͘ծ⼦à服向

ɑȠÅĖ ħĮïÒ

�hÀ还Ú�
�ȇ̞向

ɑȠ�ͦ̾ïÒ

他Hġ4ȇ̞�ƳɎÝ�ƾ还ÚÎLȇ̞%四ns还Ú��四)7�dϋ©ń他
�ȇ̞向

ɑȠ̨Ǽ{ŢïÒ

ƶ̦̐还Úȇ̞�˥ʋ向̦ɏ�ˀ̐还Úȇ̞四ϋ©ȇ̞ʯǽ̐ϋ©向̊ʺ间ʂ�ƙĒê向

 &>ƳɎ 2 �ŹƓɴƩC!��g���Ǫ+�ҧ�向

Output

        new Thread(() -> {
            synchronized (resource1) {
                System.out.println(Thread.currentThread() + "get resource1");
                try {
                    Thread.sleep(1000);
                } catch (InterruptedException e) {
                    e.printStackTrace();
                }
                System.out.println(Thread.currentThread() + "waiting get 
resource2");
                synchronized (resource2) {
                    System.out.println(Thread.currentThread() + "get 
resource2");
                }
            }
        }, "线程 2").start();
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 &4ҁ�!���ŹƓ�X#天ǲ��ҧ�<+?

ƳɎ 1 Ʈƿ±"� resource1 �微Ĺˁҧ,�%°ƳɎ 2 �±Ð���向`NƳɎ 1 �-±Ð resource2
�微Ĺˁҧ四)7±Ð�向`NƳɎ 1 ϋ©�> resource1וresource2 �微Ĺˁҧ�他H四ƳɎ 2 ±Ð
��)7Ω��向�g�̊ʺ�̊ʺ间ʂ�ƙĒê四¬Į天ǲ��ҧ向

2.3.9. && sleep() qß9 wait() qßƻ£9Ǵ�L?  

oŭ6���Ț²	פ�sleep qß.
ˁ�̟Ζf wait qßˁ��̟ 向
oŭ�)7什ȳƳɎ�Ω�向
Wait Ćı|H�ƳɎ�ƞ͘/Ćt四sleep Ćı|H�什ȳΩ�向
wait() xā|ǠHN四ƳɎ���dϟɮ四ļ�²�ƳɎǠH���>ɹ��  notify() ŷŭ
notifyAll() xā向sleep() xāΩ�ÃCN四ƳɎ��dϟɮ向ŷŭ)7ŜH wait(long timeout)ñ%
NƳɎ��dϟɮ向

2.3.10. �S" $ƒD start() qß#�ʭz run() qßΖ�S" $��
ćûƒD run() qßΚ

 

��ɗ��ƣı~̚� java �ƳɎ�Õàć四m˓	�Õ��~ı|à�向/ȨĶ四»�/����˦
נ���

new �� Thread四ƳɎÝØ��ȸ͛ǵ;ǠH start() xā四�来d��ƳɎěŜƳɎÝØ��σ͛ǵ四
®4ɑ�%��N�)7BİŖ��向 start() �Ω�ƳɎ�¿ĜǿȍĄ�四`N�dΩ� run() xā�
đŊ四��EÁ��ƳɎĄ�向 mĬĞΩ� run() xā四�£ run xā®C�� main ƳɎ!�͚Ćx
ā-Ω�四ě��	ɏ�ƳɎ�Ω�ń四�7�ě���ƳɎĄ�向

×ìΘ ƒD start qßq'ˑ]ŵǙøĲŵǙÈÃ�ʻʀƤΖf run qßC� thread ���ɿäqßƒ
DΖ*�	xŵǙNʭzΉ

 

 

synchronized ¶˭Ƃ  

&�&�J:� synchronized ¶˭Ƃ��ĥ  

synchronizedÈЭǂŌǸ����ƳɎl�⼦àȇ̞��ƾÀ四synchronizedÈЭǂ)7Ŏɵ|ńɴΚ
�xāŷŭŹƓɡ	Ɓ�%ɦG 
��ƳɎΩ�向

Thread[线程 1,5,main]get resource1
Thread[线程 1,5,main]waiting get resource2
Thread[线程 1,5,main]get resource2
Thread[线程 2,5,main]get resource1
Thread[线程 2,5,main]waiting get resource2
Thread[线程 2,5,main]get resource2

Process finished with exit code 0
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ɗþ四	 Java ×ĘŁ��四synchronizedŦ�ËăŢҧ四ǣͨȽ!四¬�微Ĺˁҧסmonitor服�ʏ҉
�ǟ˽�Ϳ�żɬ� Mutex Lock �¡[�四Java �ƳɎ�ҫʲ�Ϳ�żɬ�ù+ƳɎl��向ns�
͹3ŷŭ取ɮ��ƳɎ四�ļ�Ϳ�żɬǱɟÃC四mͿ�żɬ¡[ƳɎl��ǘȖ%ļ�ÇHǥǵĖ
Ȗ�đϜǵ四��͛ǵl��ĖȖļ�¿>Âʅ��%�四%�C�¿>ʅq四����X#×Ę�
synchronized ǣͨȽ�ù¬向ˢĸ��	 Java 6 lN Java ǌx>Ç JVM ˽�>synchronized ʅ�Ǽ
ŧ四�7[	� synchronized ҧǣͨ�Ǽŧ"/�¦�向JDK1.6>ҧ�¡[˲Ø��ă�Ǽŧ四n�
放ҧוȓĜÀ�放ҧוҧƷʮוҧ⽆ŧו中ĠҧוƐăŢҧ�˶ʵ�ʣòҧͿ��B̼向

&&�J�É"ĲD synchronized ¶˭ƂΖ	ȏŴ�D���  

synchronized¶˭Ƃ3x��O_ĲDqƌΘ

ǵʦ�̌qß: �H�®�>ɹ¡⼿«ҧ四ÝØ�ƾŹƓ��±"®�>ɹ¡⼿�ҧ
�ǵʦƙƤqß: ���Y®�ʱ«ҧ四��H�ʱ��
>ɹ¡⼿四¬�ǨǵCķ�Ŧ�Ɓō��¡
⼿>ɹ四�ʱCķס static Å���Ļʱ���Ǩǵȇ̞四�ƻnew��ò�>ɹ四G
�Ɖ服向�
7ns��ƳɎAǠH��¡⼿>ɹ�ƣǨǵ synchronized xā四mƳɎBļ�ǠH��¡⼿>ɹ�
Ŧʱ�Ǩǵ synchronized xā四�Ԣǅ�四��<+͘ծ[ɹ四��˲ËƙƤ synchronized qß˽
D�̟���Ț�̟Ζf˲ËŪƙƤ synchronized qß˽D�̟����̌:ǹ̟向
ǵʦňŜǩ: ƽ�«ҧ>ɹ四>Y�>ɹ«ҧ四ÝØ�ƾŹƓӺ��±"Y�>ɹ�ҧ向

×ìΘ synchronized ÈЭǂ«� static Ǩǵxā= synchronized(class)ŹƓɡ����Y Class ʱ�
ҧ向synchronized ÈЭǂ«�¡⼿xā��Y>ɹ¡⼿�ҧ向Ȝă��ŜH synchronized(String a) ¬
�JVM�四ǂ见Ӈıă⽔ɝ
啊ɘƚ נ

!� 7��ıµ��Õć�⼿ƺŌ�! synchronized ÈЭǂ�ɝÔŜH向

�Õ��Õǌ~ı�(פ“Ķ⼿ˡǖ�Ōªק�Y Zǀ�!נY Ōϋ�!ğË看ɕҧxǖ¡[Ķ⼿
ˡǖ�ù¹ռנ”

ü¸ƲǞ̟�V:ǹď̌ΔŵǙ´vΕ

public class Singleton {

    private volatile static Singleton uniqueInstance;

    private Singleton() {
    }

    public static Singleton getUniqueInstance() {
       //先判断对象是否已经实例过，没有实例化过才进⼊加锁代码
        if (uniqueInstance == null) {
            //类对象加锁
            synchronized (Singleton.class) {
                if (uniqueInstance == null) {
                    uniqueInstance = new Singleton();
                }
            }
        }
        return uniqueInstance;
    }
}
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ɗþ四ļ�ų� uniqueInstance ϖH volatile ÈЭǂɴΚ��/
Ɵ�向

uniqueInstance ϖH volatile ÈЭǂɴΚ��/
Ɵ��四 uniqueInstance = new Singleton(); �ǳŹ
ƓÎ¡�4�TƾΩפ�

1. � uniqueInstance 4ɑđɘĴ�
2. ˌİŧ uniqueInstance
3. ¼ uniqueInstance ƽĠ4ɑ�đɘ;ç

»�ƨ� JVM ɝ
ƽ̍Ëş�ŉÀ四Ω�ˀ̐
) ÏC 1->3->2向ƽ̍Ëş	ĶƳɎʂ˃!��9[
àć四»�	�ƳɎʂ˃!�ʔ˗��ƳɎ±",0
ˌİŧ�¡⼿向⼿n四ƳɎ T1 Ω�� 1 = 3四Į
%  T2 ǠH  getUniqueInstance() N<[  uniqueInstance ��Ĵ四¬Į电p  uniqueInstance四»Į%
uniqueInstance ,Ơ|ˌİŧ向

ŜH volatile )7ѩ˞ JVM �ƽ̍Ëş四Ŏɵ	�ƳɎʂ˃!� ÁıŖ�向

ź�  synchronized ¶˭Ƃ�ƑɈÚ©  

synchronized ¶˭ƂƑɈÚ©Ĺ� JVM Ɉ�Ή

Ύ synchronized �žƋīǩ�Eʑ

Ć* JDK �ë� javap ǉ̍ǧ� SynchronizedDemo ʱ�¿ÈǂƅƓtĈפƮƿǘȖ�ʱ�>ĜƲɊ
Ω� javac SynchronizedDemo.java ǉ̍+C⼼朋N� .class �ê四`NΩ�javap -c -s -v -l
SynchronizedDemo.class向

public class SynchronizedDemo {
  public void method() {
    synchronized (this) {
      System.out.println("synchronized 代码块");
    }
  }
}
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Ç�� &)7�9פ

synchronized �žƋīǩ��VĲD�� monitorenter 9 monitorexit ŽɕΖ»� monitorenter Žɕ
Žý�žňŜǩ�>ċèȴΖmonitorexit ŽɕșŽ|�žňŜǩ�ìʉèȴΉ ®Ω� monitorenter ƽ
̍%四ƳɎÕÿ±Ðҧ���±Ð  monitor(monitor>ɹɘ	�u� Java>ɹ�>ɹ¨�四
synchronized ҧƫ�Ć*�fxǖ±Ðҧ�四���X#Java�Ɓ�>ɹ)7��ҧ�ù¬) �Ř

̲向®źŞˁ�0ʯ)7Cƚ±Ð四±ÐN¼ҧźŞˁȅ�1���«1向¿Ĝ�	Ω� monitorexit ƽ̍
N四¼ҧźŞˁȅ�0四Å�ҧ|ϋ©向ns±Ð>ɹҧĳ̏四@®�ƳɎ��前话�ƙ四Ĭ�ҧ|ɗ
þ��ƳɎϋ©�˞向

Ώ synchronized ǵʦqß��Eʑ

public class SynchronizedDemo2 {
  public synchronized void method() {
    System.out.println("synchronized ⽅法");
  }
}
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synchronized ɴΚ�xāě0
  monitorenter ƽ̍=  monitorexit ƽ̍四Ð"Źl�́¡�
ACC_SYNCHRONIZED ɞ ɠ 四 Ļ ɞ ɠ ƽ � � Ļ x ā � � � � ƾ x ā 四 JVM Ć * Ļ
ACC_SYNCHRONIZED ⼦àɞɯ�宝²��xā�̓ř���ƾxā四ÇmΩ�¿Ĝ��ƾǠH向

&& JDK1.6 eI�synchronized ¶˭ƂƑɈ\�ń¤ƨĺΖ'4ɻǷˍ̛� �¤ƨĺ�  

JDK1.6 >ҧ�¡[˲Ø��ă�Ǽŧ四n中ĠҧוƐăŢҧו�放ҧוȓĜÀ�放ҧוҧƷʮוҧ⽆ŧ
�˶ʵ�ʣòҧͿ��B̼向

ҧ��ɘ	ħf͛ǵ四ʏhפ�Vҧ͛ǵו中Ġҧ͛ǵוƐăŢҧ͛ǵוËăŢҧ͛ǵ四L&�Ɗ2车
˴�ɾ͎mҠϒƈŢ向ų�ҧ)7ƈŢ�)̶Ţ四�f就ͯ���ťq±"ҧ=ϋ©ҧ�ǣͨ向

È��¤fǼŧ�͕ɶtĈ)7ǧ�̈́���ɸ�ĝפhttps://gitee.com/SnailClimb/JavaGuide/blob
/master/docs/java/Multithread/synchronized.md

ȵȵ synchronized9ReentrantLock �ƻ£  

Ύ hľ��'¸Ã̟

oŭ��)ËØҧ向“)ËØҧ”⽤ǡפ��O)7�h±Ð�O�đġҧ向Ân��ƳɎ±"�ɏ�>
ɹ�ҧ四Į%��>ɹҧ,0
ϋ©四®Î�h��±Ð��>ɹ�ҧ�%°,�)7±Ð�四ns�
)ҧËØ�z四��șC�ҧ向���ƳɎuh±Ðҧ四ҧ�źŞˁ���1四�7���ҧ�źŞˁ
!̶�0%y ϋ©ҧ向

Ώ synchronized Ȇ̕� JVM f ReentrantLock Ȇ̕� API

synchronized �ʏ҉� JVM ¡[�四�� &�ƺ�� ΑԎrʕɆ	 JDK1.6 � synchronized ÈЭǂ
Ý��/�Ǽŧ四»��³Ǽŧ��	ΑԎr˽�¡[�四ě0
ĬĞ̤͆Y &向ReentrantLock �
JDK ˽�¡[ס���� API ˽�四ļ� lock() = unlock() xāɑĔ try/finally ǒœɡ�ÃC服四�
7 &)7Ć*ǧ�ń�̞ŹƓ四��ń�nō¡[�向

ΐ ReentrantLock ° synchronized ~���¤jĶţ�

¿Âsynchronized四ReentrantLock�«��³qŢƚ 向���(��
TQפΎ{Ţ'�ȓΙΏ'
�V¦Ā̟Ιΐ'�VąǬ®äbΔ̟'4̥���ïÒΕ

ReentrantLockĸʷ��_�Ʊ�ȓ{Ţ̟�ŵǙ�kĠ四Ć*lock.lockInterruptibly()�¡[��r
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Ň向���(Á	�ƙ�ƳɎ)7ĩɥ©˾�ƙ四Ʃ�Ņ¹ÎLUI向
ReentrantLock'4Ž��¦Ā̟*�Ū¦Ā̟ΉfsynchronizedC��Ū¦Ā̟Ή�ʥ�¦Ā̟�
�ſ{Ţ�ŵǙſ¢!̟Ή  ReentrantLockɽƒIͷ�ƣ¶Ĥ�四)7Ć*  ReentrantLockʱ�
ReentrantLock(boolean fair)只șxā�Ň��̓�¶Ĥ�向
synchronizedÈЭǂ¯wait()= notify()/notifyAll()xā¿ďĔ)7¡[�ƙ /ĆirŇ四
ReentrantLockʱ®`�)7¡[四»�ļ�χɨ�ConditionĞĢ¯newCondition() xā向
Condition�JDK1.5lNy
�四ńɝ
/
�ʇeÀ四Ân)7¡[�äĆiƚ ���	��
Lock>ɹ�)7ɤȸ��Condition¡⼿סő>ɹ微Ĺˁ服四ŵǙ:ǹ'4Ńː	Ž��Condition
�Ζµf'4
ąǬ®�ÈzŵǙäbΖ	ƒÛŵǙ�W�Ȁ^Ή 	ĲDnotify()/notifyAll()qßÈ
zäb#Ζuäb�ŵǙ�Ů JVM ąǬ�ΖDReentrantLockȚìñCondition�̌'4�V“ąǬ
®äb” 四��ƚ ƣıË�四m˓�ConditionĞĢɽƒťκ�向msynchronizedÈЭǂ�¿®�
Ƕ�Lock>ɹ�G
��Condition¡⼿四�
�ƳɎ�ųϰ	ń��§�向nsΩ�notifyAll()x
ā�z��Ći�
Ņ��ƙ͛ǵ�ƳɎ�g�șC/��ǣͨàć四mCondition¡⼿�signalAll()
xā G�取ɮųϰ	ĻCondition¡⼿���
�ƙƳɎ向

ns��ŜH�̋ƚ 四@#ĩɥReentrantLock����¦�ĩɥ向

Α ®����ąǬǦƫ

2.3.11 volatile¶˭Ƃ  

1. ź� JavaîǡȶǮ  

	 JDK1.2 l�四Java�đɘˡɩ¡[ó�Çxǡסőɳ�đɘ服ʄÐÏă四��ļ�Ý�ŉ²�ų�
�向m	®�� Java đɘˡɩ!四ƳɎ)7£ÏăŎɘ�7îǡסÂnrˁ�⼒ɘˁ服�四m��Ĭ
Ğ	�ɘ�Ý�ʄǀ向��) șC��ƳɎ	�ɘ�ɴƩ���Ïă�Ȣ四mɗþ��ƳɎ,ȠƥŜ
Hń	⼒ɘˁ��ÏăȢ�物ʶ四șCĳȋ���Ȱ向

�ŌǸ��àć四�ļ�£Ïăř��volatile�四��ƽǛ JVM四��Ïă��Ϟ��四uhŜHń�
��ɘ�Ý�ʄÐ向

(Ó�四 volatile ÈЭǂ����H��ŎɵÏă�)µÀ`N,
���H�ʋ˞ƽ̍Ëş̐向
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2. && synchronized ¶˭Ƃ9 volatile ¶˭Ƃ�ƻ£  

synchronizedÈЭǂ=volatileÈЭǂÂʅ

volatile¶˭Ƃ�ƳɎ�ƾ�ŚáĶ�V四�7volatile®�ʳ�°synchronized¶˭Ƃ�
向»�
volatile¶˭ƂC�D�¼áfsynchronized¶˭Ƃ'4ǵʦqß4ǇňŜǩ向synchronizedÈЭǂ
	JavaSE1.6lNÝ����ŏ本��ʣò±"ҧ=ϋ©ҧë��À ƷӢm˲Ø�中Ġҧ=ƐăŢ
ҧ7ȰÎńŲfǼŧlNΩ�ǣͨ
�ʠ1ťƈ四�Ȳ>8�ĲD synchronized ¶˭Ƃ�¾ǲ*�
W��¤向
�ŵǙ˲Ëvolatile¶˭Ƃ��8)̲̞Ζfsynchronized¶˭Ƃ'��8)̲̞
volatile¶˭Ƃ�ħǶĳȋ�'¥®Ζª��ħǶĳȋ�Ú2®Ήsynchronized¶˭Ƃhľ��ħ
ǶΉ
volatile¶˭Ƃx�D�ĥƦ¼á	��ŵǙe��'¥®Ζf synchronized¶˭ƂĥƦ����ŵ
Ǚe�˲Ëưɞ��ž®Ή

2.3.12 ThreadLocal  

1. ThreadLocalǄˍ  

ĆıIͷ!四 &ɤȸ�Ïă�)7|Ɓō��ƳɎ⼦àěɴƩ�向gl��Vn��ŵǙ�
�J�
ãĹ�7¼áĔgĦĥƦçΚ JDK�ťκ�ThreadLocal�ɦ Á���ŌǸ�g�àć向 ThreadLocal
Țx�ĥƦ���Kn�ŵǙ̥��J�ǁΖ'4«ThreadLocal�Țȇǹ�°͸?ǡ�ĳȋ�̍2Ζ̍
2�'4ǡ˜n�ŵǙ�ˎ
ĳȋΉ

gl�ǫǍ���ThreadLocal�¼áΖ<"˲Ë��¼á�n�ŵǙ��
��¼á��7ʺ�Ζ��
�ThreadLocal�¼á��Ů�ΉH$'4ĲD get（） 9 set（） qß�¢½Ǻśǁņ«»ǁWů��
�ŵǙ�ǡ�ʺ��ǁΖµf˓ơ�ŵǙ´vËåΉ

�˵�ȨĶ�⼿5פ

Ân
o��-î们ēʪîę四�o�ɳH��了5�zε��Ǫ+˴Ω四»�YL&o��u��4
ɑ��了5�z���9[�g�àć向ns£�o��Â�ƳɎ�z四@#ThreadLocal��H�天
ǲ�o�ƳɎ车˴�向

2. ThreadLocalƐ̌  

¿t�����Ōϋ四�:�~Ǚƌ ThreadLocal ʱ��X#õá�向
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Output:

import java.text.SimpleDateFormat;
import java.util.Random;

public class ThreadLocalExample implements Runnable{

     // SimpleDateFormat 不是线程安全的，所以每个线程都要有⾃⼰独⽴的副本
    private static final ThreadLocal<SimpleDateFormat> formatter = 
ThreadLocal.withInitial(() -> new SimpleDateFormat("yyyyMMdd HHmm"));

    public static void main(String[] args) throws InterruptedException {
        ThreadLocalExample obj = new ThreadLocalExample();
        for(int i=0 ; i<10; i++){
            Thread t = new Thread(obj, ""+i);
            Thread.sleep(new Random().nextInt(1000));
            t.start();
        }
    }

    @Override
    public void run() {
        System.out.println("Thread Name= "+Thread.currentThread().getName()+" 
default Formatter = "+formatter.get().toPattern());
        try {
            Thread.sleep(new Random().nextInt(1000));
        } catch (InterruptedException e) {
            e.printStackTrace();
        }
        //formatter pattern is changed here by thread, but it won't reflect 
to other threads
        formatter.set(new SimpleDateFormat());

        System.out.println("Thread Name= "+Thread.currentThread().getName()+" 
formatter = "+formatter.get().toPattern());
    }

}

Thread Name= 0 default Formatter = yyyyMMdd HHmm
Thread Name= 0 formatter = yy-M-d ah:mm
Thread Name= 1 default Formatter = yyyyMMdd HHmm
Thread Name= 2 default Formatter = yyyyMMdd HHmm
Thread Name= 1 formatter = yy-M-d ah:mm
Thread Name= 3 default Formatter = yyyyMMdd HHmm
Thread Name= 2 formatter = yy-M-d ah:mm
Thread Name= 4 default Formatter = yyyyMMdd HHmm
Thread Name= 3 formatter = yy-M-d ah:mm
Thread Name= 4 formatter = yy-M-d ah:mm
Thread Name= 5 default Formatter = yyyyMMdd HHmm
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Çα9�)7�9四Thread-0�~ƩÏ�formatter�Ȣ四»会`�thread-2ɽƒƱǖŧɎ̐¯ˌİŧȢ
¿�四ÎLƳɎ��g向

��
�ǳŹƓH��ɤȸ ThreadLocal Ïă�@ǳŹƓH�� Java8 �iɠ四ń��!��ǳŹ
Ɠ四ns�ǀ�!��ǳŹƓ�z四IDEA�ťǛ�ĖȖ�Java8�Ʊǖ(IDEAE��¦נ)向¬�
ThreadLocalʱ	Java 8�Ԃʊ四ŜH����xāwithInitial()四¼Supplierƚ ĞĢ��ƸŞ向

3. ThreadLocalÚ©  

Ç Threadʱ̞ŹƓØZ向

Ç � � Thread� ʱ  ̞ Ź Ɠ ) 7 � 9 Thread ʱ � 
 � �  threadLocals =  � �
inheritableThreadLocals Ï ă 四 ń & � �  ThreadLocalMap ʱ ɩ � Ï ă ,  & ) 7 £
ThreadLocalMap ¹Ō�ThreadLocal ʱ¡[��Ňŧ� HashMap�向ɽƒIͷ!�o�Ïă��null四
G
®�ƳɎǠH ThreadLocal ʱ� set�ŷget�xā%yɤȸń&四¡˛�ǠH�o�xā�%°四 
&ǠH��ThreadLocalMapʱ>Ĝ� get()וset()xā向

ThreadLocalʱ�set()xā

Thread Name= 5 formatter = yy-M-d ah:mm
Thread Name= 6 default Formatter = yyyyMMdd HHmm
Thread Name= 6 formatter = yy-M-d ah:mm
Thread Name= 7 default Formatter = yyyyMMdd HHmm
Thread Name= 7 formatter = yy-M-d ah:mm
Thread Name= 8 default Formatter = yyyyMMdd HHmm
Thread Name= 9 default Formatter = yyyyMMdd HHmm
Thread Name= 8 formatter = yy-M-d ah:mm
Thread Name= 9 formatter = yy-M-d ah:mm

 private static final ThreadLocal<SimpleDateFormat> formatter = new 
ThreadLocal<SimpleDateFormat>(){
        @Override
        protected SimpleDateFormat initialValue()
        {
            return new SimpleDateFormat("yyyyMMdd HHmm");
        }
    };

public class Thread implements Runnable {
 ......
//与此线程有关的ThreadLocal值。由ThreadLocal类维护
ThreadLocal.ThreadLocalMap threadLocals = null;

//与此线程有关的InheritableThreadLocal值。由InheritableThreadLocal类维护
ThreadLocal.ThreadLocalMap inheritableThreadLocals = null;
 ......
}
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Ć*���³đŊ四 &ȴ7Ć*΂ɋ"9ďƔ3פŁ�¼á��	���ŵǙ� ThreadLocalMap
�Ζø��ǡ	 ThreadLocal �ΖThreadLocal '4©ĥ�C�ThreadLocalMap��ˢġΖĤ̤�¼
áǁΉ  ThrealLocal ʱ�)7Ć*Thread.currentThread()�±Ð�®�ƳɎ>ɹN四ĬĞĆ*
getMap(Thread t))7⼦à�ĻƳɎ�ThreadLocalMap>ɹ向

n�Thread���ǥƴ��ThreadLocalMap�ΖfThreadLocalMap�'4ǡ˜4ThreadLocal��key�˭
ǁ:Ή Ân &	���ƳɎ�ř��o� ThreadLocal >ɹ�z四�ŜH Thread�đġ��ŜH˘

@�ThreadLocalMap ɘ©Şʗ�四ThreadLocalMap�� key �� ThreadLocal�>ɹ四value ��
ThreadLocal >ɹǠHsetxāȅ˟�Ȣ向

ThreadLocal đġƘʎ����ʱ˙ Map �ThreadLocalMap Şʗď只四key �®�>ɹ� Thread >
ɹ四Ȣ� Object >ɹ向

    public void set(T value) {
        Thread t = Thread.currentThread();
        ThreadLocalMap map = getMap(t);
        if (map != null)
            map.set(this, value);
        else
            createMap(t, value);
    }
    ThreadLocalMap getMap(Thread t) {
        return t.threadLocals;
    }
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ThreadLocalMap�ThreadLocal�Ǩǵđġʱ向

4. ThreadLocal îǡ̓ɠËå  
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ThreadLocalMap �ŜH�  key �  ThreadLocal �΁˲H ,m  value �ĥ˲H向�7四ns
ThreadLocal 0
|þġĥ˲H�Iͷ!四	已ӕpē�%°四key �|Ă¹Ȓ四m value ��|Ă¹
Ȓ向�g��四ThreadLocalMap ���9[key�null�Entry向Ȑn &�cƁō晚国�z四value
ǩĵVā|GC pē四��%°�) �Ǫ+đɘӿ̤向ThreadLocalMap¡[��~ȞϾ��fIͷ四
	ǠH set()ו�get()ו�remove() xā�%°四�Ă¹Ȓ key � null �čɊ向ŜHÃ ThreadLocal�x
āN 6
ZdǠHremove()xā

ʗȿDˍ̛Θ

ns��>ɹGɝ
΁˲H四@�ʱ˙�'
'Q�)^D¬向΁˲H¯͉˲H�Ț²	פ�Gɝ

΁˲H�>ɹǰ
^Ȫ什�+ǉŐĘ向	已ӕpēˁƳɎ等ӻń �ƻ内�đɘȚх�*Ɏ�四�
两<[�Gɝ
΁˲H�>ɹ四�ƻ®�đɘĴ�ȴȉ¯̓四��pēń�đɘ向�*四ƨ�已ӕ
pēˁ���ǼƿŢ/Ƚ�ƳɎ四 ¬Į����/A<[@³Gɝ
΁˲H�>ɹ向

΁˲H)7=��˲HɆɉסReferenceQueue服ɌĔŜH四ns΁˲H�˲H�>ɹ|已ӕpē四
JavaΑԎr��£��΁˲H«Ø�¯lÈɌ�˲HɆɉ�向

2.3.13 ŵǙ̧  

1. �S"�DŵǙ̧Κ  

̧ĺɃȜ­°�6�w͵¥�Ɍ�ΖŵǙ̧Έĳȋ̀şû̧ΈHttp şû̧{{��:��Ş��
ùDΉ̧ĺɃȜ�Ş�x����ȒÖna¢½ưɞ�Ÿ̻Ζĸj:ưɞ�ŲDʊΉ

ŵǙ̧ťκ��fɢŇ=ƻ¹ȇ̞סŏ本Ω���Ɓȿ服向 u�ŵǙ̧,Ƙʎ�³ʹ�ɬźtĈ四⼿n
�ÃCƁȿ�Şă向

�SχH⼜Java ě<⼼Ɏ�̘ʵ孩ť���(�!ĲDŵǙ̧�
Ğפ

ɩǐưɞŸ̻向Ć*ËȟƯH�ɤȸ�ƳɎ̶ȽƳɎɤȸ=̼ѶșC�ƷӢ向
ĸjɇùƣÛ向®Ɓȿ�ǚ%四Ɓȿ)7�ļ����ƳɎɤȸ� ȲőΩ�向
�ĸjŵǙ�'Ż©®向ƳɎ�ќ̽ȇ̞四nsVɢŇ�ɤȸ四�˘�ƷӢżɬȇ̞四,�̶Ƚżɬ�
Ϟ�À四ŜHƳɎ⽔)7Ý�ɬ��4ɑ四ǠǼ=微Ͳ向

2. �VRunnableûÿ9Callableûÿ�ƻ£  

Runnable��Java 1.07��Ĭɘ	四»Callable�̆ 	Java 1.5�˲Ø,Ʋ������Ņ¹Runnable��Ǧ
Ř�H⼿向Runnable ûÿ��电pďsŷѾ9看ǧΔı四»�Callable ûÿ)7向�7四nsƁȿ
�ļ�电pďsŷѾ9Δı¸åŜH Runnable ûÿ四�gŹƓ�3��^«Ȩϫ向

      static class Entry extends WeakReference<ThreadLocal<?>> {
            /** The value associated with this ThreadLocal. */
            Object value;

            Entry(ThreadLocal<?> k, Object v) {
                super(k);
                value = v;
            }
        }
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Ą ɝ ʱ  Executors ) 7 ¡ [  Runnable > ɹ =  Callable > ɹ l � � ¿ ͘ Ė Ȗ 向
Executors.callable（Runnable task�服ŷס  Executors.callable（Runnable task，Object
resule）服向

Runnable.java

Callable.java

3. ʭzexecute()qß9submit()qß�ƻ£�S"çΚ  

1. execute()qßD�ĸŦ�ĕ�̭iǁ�ōǒΖ�4Qß̪ȓōǒ�ɚuŵǙ̧ʭz?ţ ɚΙ
2. submit()�qßD�ĸŦĕ�̭iǁ�ōǒΉŵǙ̧�̭i��  Future ȚǮ�:ǹΖä(��

Future :ǹ'4̪ȓōǒ�ɚʭz?ţ四ě˓)7Ć*  Future �  get()�xā�±Ð电p
Ȣ四get()�xā�前话®�ƳɎĬ�ƁȿÃC四mŜH get（long timeout，TimeUnit unit）x
āʯ�前话®�ƳɎ�ǳ%�NȲő电p四�%°
) Ɓȿ0
Ω�Ã向

 &7AbstractExecutorServiceĞĢ���� submit xā�⼿5���̞ŹƓפ

��xāǠH� newTaskFor xā电p��� FutureTask >ɹ向

@FunctionalInterface
public interface Runnable {
   /**
    * 被线程执⾏，没有返回值也⽆法抛出异常
    */
    public abstract void run();
}

@FunctionalInterface
public interface Callable<V> {
    /**
     * 计算结果，或在⽆法这样做时抛出异常。
     * @return 计算得出的结果
     * @throws 如果⽆法计算结果，则抛出异常
     */
    V call() throws Exception;
}

    public Future<?> submit(Runnable task) {
        if (task == null) throw new NullPointerException();
        RunnableFuture<Void> ftask = newTaskFor(task, null);
        execute(ftask);
        return ftask;
    }

    protected <T> RunnableFuture<T> newTaskFor(Runnable runnable, T value) {
        return new FutureTask<T>(runnable, value);
    }
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 &����execute()xāפ

4. gĦǫǍŵǙ̧  

⼜ˋSʝʝJavaB<Zϰ孩�ĥŇƳɎ⽔�ԢǅŜH Executors -ɤȸ四m�Ć* ThreadPoolExecutor
�xǖ四�g�Ņ¹xǖPǀ��_^«�́ƳɎ⽔�Ŗ�̳ʯ四̳天ȇ̞ӢȜ�æ˝

Executors 电pƳɎ⽔>ɹ�֪̹n!פ

FixedThreadPool 9 SingleThreadExecutor פ ԢǅÚĽ�Ɇɉ�û� Integer.MAX_VALUE
四) ηƭ�ă�ÚĽ四Çmʔ˗OOM向
CachedThreadPool 9 ScheduledThreadPool פ Ԣǅɤȸ�ƳɎŞă� Integer.MAX_VALUE
四) �ɤȸ�ăƳɎ四Çmʔ˗OOM向

q ƌ � Θ ä ( ˺ ƺ q ß � V  

qƌ§Θä(Executor ͧʌ�âǥȚExecutors��V  &)7ɤȸTfʱɩ�ThreadPoolExecutorפ

FixedThreadPool פ Ļxā电p��ы�ƳɎŞă�ƳɎ⽔向ĻƳɎ⽔��ƳɎŞăİű�Ï向®

����Ɓȿťƞ%四ƳɎ⽔�̻
Ĵ̡ƳɎ四ʯȲőΩ�向̻0
四ʯ��Ɓȿ�|什ɘ	��
ƁȿɆɉ�四ƙ
ƳɎĴ̡%四ƫŅ¹	ƁȿɆɉ��Ɓȿ向
SingleThreadExecutorΘ xā电p��G
��ƳɎ�ƳɎ⽔向̻�Ж��Ɓȿ|ťƞ�ĻƳɎ
⽔四Ɓȿ�|Ŏɘ	��ƁȿɆɉ�四ƙƳɎĴ̡四̦ƿØƿ9�ˀ̐Ω�Ɇɉ��Ɓȿ向
CachedThreadPoolΘ Ļxā电p��)ʘʗ¡˛IͷǠǶƳɎŞă�ƳɎ⽔向ƳɎ⽔�ƳɎŞă�
́�四»̻
Ĵ̡ƳɎ)7ȟH四ʯ�ǼƿŜH)ȟH�ƳɎ向̻�
ƳɎͼ	Ą�四j
��Ɓȿ
ťƞ四ʯ�ɤȸ��ƳɎŅ¹Ɓȿ向�
ƳɎ	®�ƁȿΩ�ÃϻN四¼电pƳɎ⽔Ý�ȟH向

> Ĝ Executors Ą ɝ ʱ � � x ā n ÿ � Ǜ פ  

5. ThreadPoolExecutor Ț1̑  

    public void execute(Runnable command) {
      ...
    }

公
众
号

Ja
va

Guid
e



ThreadPoolExecutor ʱ�ťκ�ħ�只șxā向 &��6��@�四ÎЖT���	��只șxā
�ʹ难�Ǫ+סÎL¤�只șxā(ÓQ��Y�ɏ³ɽƒƸŞ�只șxāÂnɽƒŇ�Ҋȵ就ͯ�X
#服四�S��̾ŹƓƺ�四ÂʅȨĶ向

 ��¤:ǫǍ ŪČ¸�Ζ	I�ĲDŵǙ̧�(Ǚ�����D�Γ�4ΖǒŧŎ/,��ëàʪΉ

ThreadPoolExecutor˺ƺͷĳ¸�Źĳ1̑  

ThreadPoolExecutor 3 �3¸��ŹĳΘ

corePoolSize : Ϝ'ƳɎŞƳɎŞ�˒�6.)7�%Ŗ��ƳɎŞă向
maximumPoolSize : ®Ɇɉ�ɘ©�Ɓȿǚ�ɆɉŊă�%°四®�)7�%Ŗ��ƳɎŞăÏ�6
�ƳɎŞ向
workQueue: ®�Ɓȿ��%°�ƿ乐ʤ®�Ŗ��ƳɎŞă�̓ǚ�Ϝ'ƳɎŞ四nsǚ��z四
�Ɓȿ��|ɘ©	Ɇɉ�向

ThreadPoolExecutorÎLıµƸŞ:

1. keepAliveTime:®ƳɎ⽔��ƳɎŞă�� corePoolSize �%°四ns�%0
��Ɓȿťƞ四
Ϝ'ƳɎþ�ƳɎ��Ȳő̼Ѷ四m���ƙ四Ĭ��ƙ�%�ñ*� keepAliveTime�y�|pē
̼Ѷץ

2. unit : keepAliveTime ƸŞ�%�ĶĊ向
3. threadFactory :executor ɤȸ�ƳɎ�%°�H�向
4. handler :ω=就ͯ向È�ω=就ͯ!�Ķǹ不每�!向

ThreadPoolExecutor ʿ9˒ʎ  

    /**
     * ⽤给定的初始参数创建⼀个新的ThreadPoolExecutor。
     */
    public ThreadPoolExecutor(int corePoolSize,
                              int maximumPoolSize,
                              long keepAliveTime,
                              TimeUnit unit,
                              BlockingQueue<Runnable> workQueue,
                              ThreadFactory threadFactory,
                              RejectedExecutionHandler handler) {
        if (corePoolSize < 0 ||
            maximumPoolSize <= 0 ||
            maximumPoolSize < corePoolSize ||
            keepAliveTime < 0)
            throw new IllegalArgumentException();
        if (workQueue == null || threadFactory == null || handler == null)
            throw new NullPointerException();
        this.corePoolSize = corePoolSize;
        this.maximumPoolSize = maximumPoolSize;
        this.workQueue = workQueue;
        this.keepAliveTime = unit.toNanos(keepAliveTime);
        this.threadFactory = threadFactory;
        this.handler = handler;
    }
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ThreadPoolExecutor ʿ9˒ʎ�Ȭ:

n s ® � � % Ŗ � � Ƴ Ɏ Ş ă ǚ � 6 � Ƴ Ɏ Ş ă ě ˓ Ɇ ɉ � � ~ | © Ŭ � Ɓ
%四ThreadPoolTaskExecutor �˒�³就ͯ:

ThreadPoolExecutor.AbortPolicyפ�Ѿ9  RejectedExecutionException��Ҋȵ�Ɓȿ�Ņ
¹向
ThreadPoolExecutor.CallerRunsPolicyפ�ǠHΩ��O�ƳɎŖ�Ɓȿ向¥��ƁȿÚĽ向»
��f就ͯ�̶Ƚ>��ƁȿťƞǴû四Ń˻Ɏ̐�ǶÔÀ 向ɗþ四��就ͯ�¢�«ɆɉŊă向
ns¥�ĜHɎ̐)7̺èĮш著ě˓�� Ɓȿ͒˾Ɓō��ƁȿÚĽ�z四�)7ĩɥ��就
ͯ向
ThreadPoolExecutor.DiscardPolicyΘ �Ņ¹�Ɓȿ四ĬĞ͒˾Ȓ向
ThreadPoolExecutor.DiscardOldestPolicyΘ Į就ͯ¼͒˾6×�ƠŅ¹�ƁȿÚĽ向

Spring Ć* ThreadPoolTaskExecutor ŷŭ &ĬĞĆ* ThreadPoolExecutor �只ș פ5⼿�˵
֗ŞɤȸƳɎ⽔�%°四® &�ƽ� RejectedExecutionHandler ω=就ͯ�z�ɑ˟ƳɎ⽔�%
°ɽƒŜH�� ThreadPoolExecutor.AbortPolicy�向	ɽƒIͷ!四ThreadPoolExecutor ¼Ѿ9
RejectedExecutionException �Ҋȵ���Ɓȿ 四�ŹÅ�¼͒ĳ>��Ɓȿ�Ņ¹向 >�)ӉӠ
�ĜHɎ̐四ȸ̄ŜH ThreadPoolExecutor.CallerRunsPolicy�向®6�⽔|获Ŭ%四Į就ͯ� 
&ťκ)ӉӠɆɉ向ס��ĬĞǧ� ThreadPoolExecutor �只ș֗Ş̞Ɠ�)7�9四ÂʅȨĶ�
ù¬四�S��̾ŹƓ�服

6. ��Ǆď�ŵǙ̧Demo:Runnable+ThreadPoolExecutor  

��P�:^ĂΣ����Õć���³⽤ǡ四 ǀ���ȨĶ�ƳɎ⽔ Demo向

Ʈƿɤȸ�� Runnable ĞĢ�¡[ʱס®`�)7� Callable ĞĢ四 &���(�oŭ�Ț
²向服

MyRunnable.java

import java.util.Date;

/**
 * 这是⼀个简单的Runnable类，需要⼤约5秒钟来执⾏其任务。
 * @author shuang.kou
 */
public class MyRunnable implements Runnable {

    private String command;

    public MyRunnable(String s) {
        this.command = s;
    }

    @Override
    public void run() {
        System.out.println(Thread.currentThread().getName() + " Start. Time = 
" + new Date());
        processCommand();
        System.out.println(Thread.currentThread().getName() + " End. Time = " 
+ new Date());
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⼼ǀɋÕɎ̐四 &�S7ˋSʝʝ¸å�ŜH ThreadPoolExecutor 只ș֗Ş��˒ƸŞ�xǖ�
ɤȸƳɎ⽔向

ThreadPoolExecutorDemo.java

    }

    private void processCommand() {
        try {
            Thread.sleep(5000);
        } catch (InterruptedException e) {
            e.printStackTrace();
        }
    }

    @Override
    public String toString() {
        return this.command;
    }
}

import java.util.concurrent.ArrayBlockingQueue;
import java.util.concurrent.ThreadPoolExecutor;
import java.util.concurrent.TimeUnit;

public class ThreadPoolExecutorDemo {

    private static final int CORE_POOL_SIZE = 5;
    private static final int MAX_POOL_SIZE = 10;
    private static final int QUEUE_CAPACITY = 100;
    private static final Long KEEP_ALIVE_TIME = 1L;
    public static void main(String[] args) {

        //使⽤阿⾥巴巴推荐的创建线程池的⽅式
        //通过ThreadPoolExecutor构造函数⾃定义参数创建
        ThreadPoolExecutor executor = new ThreadPoolExecutor(
                CORE_POOL_SIZE,
                MAX_POOL_SIZE,
                KEEP_ALIVE_TIME,
                TimeUnit.SECONDS,
                new ArrayBlockingQueue<>(QUEUE_CAPACITY),
                new ThreadPoolExecutor.CallerRunsPolicy());

        for (int i = 0; i < 10; i++) {
            //创建WorkerThread对象（WorkerThread类实现了Runnable 接⼝）
            Runnable worker = new MyRunnable("" + i);
            //执⾏Runnable
            executor.execute(worker);
        }
        //终⽌线程池
        executor.shutdown();
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)7�� &���ŹƓƽפ��

1. corePoolSize: Ϝ'ƳɎŞ� 5向
2. maximumPoolSize 6פ�ƳɎŞ 10
3. keepAliveTime : �ƙ%�� 1L向
4. unit: �ƙ%��ĶĊ� TimeUnit.SECONDS向
5. workQueueפƁȿɆɉ� ArrayBlockingQueue四ě˓Ŋă� 100;
6. handler:ω=就ͯ� CallerRunsPolicy向

OutputΘ

7. ŵǙ̧Ú©1̑  

̺Ğ 4.6 ƅ四 &Ć*ŹƓα9ďs)7�9פŵǙ̧na��#ʭz 5 �ōǒΖ� 5 �ōǒʭz±e
IΖˣ˥� 5 �ōǒr�uʭzΉ �:)7ƿĆ*��ƺŌ�đŊ四4ҁ�!�ǟ�ҾpUסק�Oǹ
ȲƕȞ��服

[	四 &�4ҁ���α9đŊ�ȨĶ4ҁ�!ƳɎ⽔ù¹向

��ƎŗŵǙ̧�Ú©Ζ $ĕ�űſ1̑�  execute�qßΉ	  4.6 ƅ��  Demo � &ŜH
executor.execute(worker)��ťƞ��Ɓȿ�ƳɎ⽔�-四��xāƣıË�四!� &���ń�
̞Ɠפ

        while (!executor.isTerminated()) {
        }
        System.out.println("Finished all threads");
    }
}

pool-1-thread-2 Start. Time = Tue Nov 12 20:59:44 CST 2019
pool-1-thread-5 Start. Time = Tue Nov 12 20:59:44 CST 2019
pool-1-thread-4 Start. Time = Tue Nov 12 20:59:44 CST 2019
pool-1-thread-1 Start. Time = Tue Nov 12 20:59:44 CST 2019
pool-1-thread-3 Start. Time = Tue Nov 12 20:59:44 CST 2019
pool-1-thread-5 End. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-3 End. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-2 End. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-4 End. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-1 End. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-2 Start. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-1 Start. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-4 Start. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-3 Start. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-5 Start. Time = Tue Nov 12 20:59:49 CST 2019
pool-1-thread-2 End. Time = Tue Nov 12 20:59:54 CST 2019
pool-1-thread-3 End. Time = Tue Nov 12 20:59:54 CST 2019
pool-1-thread-4 End. Time = Tue Nov 12 20:59:54 CST 2019
pool-1-thread-5 End. Time = Tue Nov 12 20:59:54 CST 2019
pool-1-thread-1 End. Time = Tue Nov 12 20:59:54 CST 2019
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Ć*!ÿ)7^
�>��� 3 ƾc��ʊǛ四!ÿ� ��͞UĬĞÇ­�ĭ�四ù;ç��向

   // 存放线程池的运⾏状态 (runState) 和线程池内有效线程的数量 (workerCount)
   private final AtomicInteger ctl = new AtomicInteger(ctlOf(RUNNING, 0));

    private static int workerCountOf(int c) {
        return c & CAPACITY;
    }

    private final BlockingQueue<Runnable> workQueue;

    public void execute(Runnable command) {
        // 如果任务为null，则抛出异常。
        if (command == null)
            throw new NullPointerException();
        // ctl 中保存的线程池当前的⼀些状态信息
        int c = ctl.get();

        //  下⾯会涉及到 3 步 操作
        // 1.⾸先判断当前线程池中之⾏的任务数量是否⼩于 corePoolSize
        // 如果⼩于的话，通过addWorker(command, true)新建⼀个线程，并将任务
(command)添加到该线程中；然后，启动该线程从⽽执⾏任务。
        if (workerCountOf(c) < corePoolSize) {
            if (addWorker(command, true))
                return;
            c = ctl.get();
        }
        // 2.如果当前之⾏的任务数量⼤于等于 corePoolSize 的时候就会⾛到这⾥
        // 通过 isRunning ⽅法判断线程池状态，线程池处于 RUNNING 状态才会被并且队列可
以加⼊任务，该任务才会被加⼊进去
        if (isRunning(c) && workQueue.offer(command)) {
            int recheck = ctl.get();
            // 再次获取线程池状态，如果线程池状态不是 RUNNING 状态就需要从任务队列中移
除任务，并尝试判断线程是否全部执⾏完毕。同时执⾏拒绝策略。
            if (!isRunning(recheck) && remove(command))
                reject(command);
                // 如果当前线程池为空就新创建⼀个线程并执⾏。
            else if (workerCountOf(recheck) == 0)
                addWorker(null, false);
        }
        //3. 通过addWorker(command, false)新建⼀个线程，并将任务(command)添加到该线
程中；然后，启动该线程从⽽执⾏任务。
        //如果addWorker(command, false)执⾏失败，则通过reject()执⾏相应的拒绝策略的
内容。
        else if (!addWorker(command, false))
            reject(command);
    }
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[	四P &	p� 4.6 ƅ &ǀ� Demo四 [	ĜĻ���/ŊŸ�)7Ǚƌń�ù¹�ĉק

0Ǚƌ�z四�0Èż四)7�� �4ҁפ

 &	ŹƓ�ˡԎ� 10 �Ɓȿ四 &ɑ˟�Ϝ'ƳɎŞ� 5 ו�ƙɆɉŊă� 100 四�7uhG
) ɘ	 5 �Ɓȿ�%Ω�四В!� 5 �Ɓȿ�|©��ƙɆɉ�-向®�� 5 �Ɓȿl�ÃC
N四y�l�В!� 5 �Ɓȿ向

2.3.14 Atomic Ú2Ț  

1. ˍ̛� Atomic Ú2Ț  

Atomic ɿ朋C���ù5��ƕ向	ŧ_�四 &iWù5�只C�́ęƎ�6.ĶĊ四	ŧ_ǽĜ
���)4Ԡ�向	 &�S Atomic �ƽ��Ϳ���)�ʤ�向őŜ�	��ƳɎ�3Ω��%
°四��Ϳ��两Bİ四���|ÎLƳɎǻМ向

�7四�Ιù5ʱ(ȨĶQ��ɝ
ù5/ù5Ϳ�ŉч�ʱ向

ě<ŏ java.util.concurrent �ù5ʱ�ɘ©	java.util.concurrent.atomic!,n!ÿ�Ǜ向公
众
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2. JUC Ĩ��Ú2Ț�ń4Ț?  

ȟ�ȚǮ

ŜHù5�xǖ^�ʹ�ʱɩ

AtomicIntegerפǶʑù5ʱ
AtomicLongפ�Ƕɩù5ʱ
AtomicBooleanפȗ˚ɩù5ʱ

ĳȫȚǮ

ŜHù5�xǖ^�ŞˑS�ɏ�ĕ˖

AtomicIntegerArrayפǶʑŞˑù5ʱ
AtomicLongArrayפ�ǶʑŞˑù5ʱ
AtomicReferenceArrayפ˲HʱɩŞˑù5ʱ

ȿDȚǮ

AtomicReferenceפ˲Hʱɩù5ʱ
AtomicStampedReferenceפù5^�˲HʱɩS�ǂǳù5ʱ
AtomicMarkableReference פù5^�ë
ɞčĊ�˲Hʱɩ

:ǹ�Ĺ®ǵůȚǮ

AtomicIntegerFieldUpdaterפù5^�Ƕʑǂǳ�^�ˁ
AtomicLongFieldUpdaterפù5^��Ƕʑǂǳ�^�ˁ
AtomicStampedReferenceפù5^�ë
Ł�ś�˲Hʱɩ向Ļʱ¼ǶŞȢ¯˲HÈɌ3�四)H
�ŌǸù5�^�Şʗ=Şʗ�Ł�ś四)7ŌǸŜH CAS Ý�ù5^�%) 9[� ABA àć向

3. źź AtomicInteger �ĲD  
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AtomicInteger ȚČDqß

AtomicInteger Ț�ĲDƐ̌

ŜH AtomicInteger lN四�H> increment() xā«ҧ�)7ŎɵƳɎÆ}向

4. ���T Ǆďˍ̛�  AtomicInteger Ț�Ú©  

AtomicInteger ƳɎÆ}ù¹ȨĶ4ҁ

AtomicInteger ʱ�ġ4̞Ɠפ

public final int get() //获取当前的值
public final int getAndSet(int newValue)//获取当前的值，并设置新的值
public final int getAndIncrement()//获取当前的值，并⾃增
public final int getAndDecrement() //获取当前的值，并⾃减
public final int getAndAdd(int delta) //获取当前的值，并加上预期的值
boolean compareAndSet(int expect, int update) //如果输⼊的数值等于预期值，则以原⼦
⽅式将该值设置为输⼊值（update）
public final void lazySet(int newValue)//最终设置为newValue,使⽤ lazySet 设置之
后可能导致其他线程在之后的⼀⼩段时间内还是可以读到旧的值。

class AtomicIntegerTest {
        private AtomicInteger count = new AtomicInteger();
      //使⽤AtomicInteger之后，不需要对该⽅法加锁，也可以实现线程安全。
        public void increment() {
                  count.incrementAndGet();
        }
     
       public int getCount() {
                return count.get();
        }
}

    // setup to use Unsafe.compareAndSwapInt for updates（更新操作时提供“⽐较并替
换”的作⽤）
    private static final Unsafe unsafe = Unsafe.getUnsafe();
    private static final long valueOffset;

    static {
        try {
            valueOffset = unsafe.objectFieldOffset
                (AtomicInteger.class.getDeclaredField("value"));
        } catch (Exception ex) { throw new Error(ex); }
    }

    private volatile int value;
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AtomicInteger ʱ��ƯH CAS (compare and swap) + volatile = native xā�Ŏɵù5Ϳ�四Çm天
ǲ synchronized �qB̼四Ω�ǣͨ��ťƈ向

CAS�ù¹�ƃĘĐ�Ȣ=ù����Ȣ�Âʅ四ns¿�ʯ^�C��Ȣ向UnSafe ʱ�
objectFieldOffset() xā����;xā四��xā�H�ƃ�“ù��Ȣ”�đɘ;ç四电pȢ�
valueOffset向ɗþ value ���volatileÏă四	đɘ�)µ四¬Į JVM )7ŎɵƁō%ɦƁōƳɎó
 ƃ�ĻÏă�6�Ȣ向

È� Atomic ù5ʱ�ġ4^�đŊ)7ǧ� ��ɸ�ĝפě<⼼Ɏ�ÕƟȍפJUC �� Atomic ù
5ʱóď

2.3.6 AQS  

1. AQS ˍ̛  

AQS�}ʽ�סAbstractQueuedSynchronizer服四��ʱ	java.util.concurrent.locksŏ!�向

AQS���H�只ȸҧ=�ƾˁ�件ͭ四ŜHAQS ȨĶ˓qǣ;只ș9ĜHǕ重��ă��ƾˁ四Â
n  & ť � � ReentrantLock 四 Semaphore 四 Î L � 别 n ReentrantReadWriteLock 四
SynchronousQueue四FutureTask��Ө�ʹ�AQS�向®`四 &�O� ƯHAQSƣıƐˇŊŸ;
只ș9见Ĕ &�OļĽ��ƾˁ向

2. AQS Ú©1̑  

AQS ù¹�ġ4ƸȞ�ġ4JƵ四	5.2ƅ̷Ϸ©�ΎĞ向

	�Õ�|à�ě<iɠ�%°四����|à�“Ú�(�!�O>�AQSù¹�¹Ō”向!�Y
�:��Ǜ⼿κ�:Ƹ«四�Õ��Ƀć四�:���«Ø�O�ƕ�四őŜ«Ø���O�ƕ�
��Ŏɵ�O ȉĆҗ�ƺ9�m��Ƀ9�向

!��ġ4đŊÎ¡	AQSʱųϋ��~Y9�四�*�Ȭǒ�2Âʅ]{�Q四bʟ˜�z)7��
̞Ɠ向
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AQS Ú©˻ȕ  

AQSˈ%Ş��ΖgluÅĖ�ǴyưɞĎɟΖș«��ÅĖưɞ�ŵǙƯȴ�
ƕ�â�ŵǙΖøȭ
«ǴyưɞƯȴ�̟�ʀƤΉgluÅĖ�Ǵyưɞu˽DΖ<"�ĕ��ǎŵǙ̲̞{Ţ4Ǉu͗ǰ
#̟1ǜ�kĠΖ��kĠAQS�DCLHǔǕ̟�V�ΖĪ«̉#¢½��̟�ŵǙ�Ã�ǔǕ�Ή

CLH(Craig,Landin,and Hagersten)Ɇɉ���ΑԎ�ğĠɆɉסΑԎ�ğĠɆɉő�ɘ	Ɇɉ¡
⼿四˘ɘ	ďQl��ÈɌÈż服向AQS�¼uĒÚĽɳ�ȇ̞�ƳɎ么ňC��CLHҧɆɉ��
�ďQסNode服�¡[ҧ�4ɑ向

��AQS(AbstractQueuedSynchronizer)ù¹ÿפ

AQSŜH��intCķÏă�ÅǛ�ƾ͛ǵ四Ć*đ˟�FIFOɆɉ�ÃC±Ðȇ̞ƳɎ�şɆĄ�向
AQSŜHCAS>Ļ�ƾ͛ǵÝ�ù5Ϳ�¡[>ÎȢ�ɴƩ向

͛ǵtĈĆ*protectedʱɩ�getState四setState四compareAndSetStateÝ�Ϳ�

AQS :ưɞ�Ǵyqƌ  

private volatile int state;//共享变量，使⽤volatile修饰保证线程可⻅性

//返回同步状态的当前值
protected final int getState() {  
        return state;
}
 // 设置同步状态的值
protected final void setState(int newState) { 
        state = newState;
}
//原⼦地（CAS操作）将同步状态值设置为给定值update如果当前同步状态的值等于expect（期望值）
protected final boolean compareAndSetState(int expect, int update) {
        return unsafe.compareAndSwapInt(this, stateOffset, expect, update);
}
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AQS�Ȭh_ưɞǴyqƌ

Exclusiveסǹ他服פG
��ƳɎ Ω�四nReentrantLock向j)4�¶Ĥҧ=ƣ¶Ĥҧפ
¶Ĥҧ̦פĿƳɎ	Ɇɉ��şɆˀ̐四ƿ�ŭƿƃ�ҧ
ƣ¶Ĥҧפ®ƳɎ�±Ðҧ%四VĹɆɉˀ̐ĬĞ-ʾҧ四Öʾ���Ö�

Shareס� ɳ�服פ��ƳɎ)�%Ω�四n Semaphore/CountDownLatch向 Semaphoreו
CountDownLatchו CyclicBarrierוReadWriteLock  &��	N�ƺ�向

ReentrantReadWriteLock )7�C�ˑĔǖ四¬�ReentrantReadWriteLock���ʄǀҧԢǅ��Ƴ
Ɏ�%>ɏ�ȇ̞Ý�ʄ向

�����˒�ƾˁ˴Hɳ�ȇ̞�xǖ���向��˒�ƾˁ	¡[%Gļ�¡[ɳ�ȇ̞ state �
±Ð¯ϋ©xǖő)四Ʀ�ɝÔƳɎ�ƙɆɉ�Ƙʎסn±Ðȇ̞ĳ̏ØɆ/取ɮ9Ɇ�服四AQS�~
	˳˽¡[
�向

AQSƑɈĲD�ȶȩqßȶƌ  

�ƾˁ�ȅź�ʹ�ˡˍxāˡǖ�四nsļ���˒�ƾˁ�́�xǖ��gסˡˍxāˡǖ/~̚
���ĜH服פ

1. �ŜHŭȠ̺AbstractQueuedSynchronizerěËǀƽ��xā向�³סËǀxā/ȨĶ四Vƣ�>�ɳ
�ȇ̞state�±Ð=ϋ©服

2. �¼AQSˑĔ	��˒�ƾˑê�¡[�四ěǠHÎˡˍxā四m�³ˡˍxā�ǠHŜHŭËǀ�x
ā向

�= &7ƼĆ*¡[ĞĢ�xǖ
/�Ț²四��ˡˍxāˡǖ/~̚���ŖH向

AQSĲD�ȶȩqßȶƌΖ��Ȭ�žȣ#ĕ�¸ƀ ���AQSĸʷ�ȶȩqßΘ

ɽƒIͷ!四u�xā�Ѿ9 UnsupportedOperationException�向 �³xā�¡[Ɵ̿�đġƳɎ
Æ}�四ě˓ĆıĜĻȨȪm��前话向AQSʱ��ÎLxā��final 四�7Vā|ÎLʱŜH四G

�¤�xā)7|ÎLʱŜH向

7ReentrantLock�⼿四stateˌİŧ�0四ÅǛƠҧ�͛ǵ向AƳɎlock()%四�ǠHtryAcquire()ǹ他Ļ
ҧě¼state+1向ĮN四ÎLƳɎ�tryAcquire()%��ĳ̏四Ĭ�AƳɎunlock()�state=0סőϋ©ҧ服
�˞四ÎńƳɎy
r�±ÐĻҧ向®`四ϋ©ҧl�四AƳɎ�O�)7Ëȟ±ÐĮҧס�state�ŵ
«服四���)ËØ�⽤ǡ向»�ų�四±Ð�òh��ϋ©�#h四�gy Ŏɵstate� p�都ǵ
�向

�7CountDownLatch7⼿四Ɓȿ4�N�5ƳɎ-Ω�四state�ˌİŧ�Nסų�N�¯ƳɎ�Ş�
˗服向�N�5ƳɎ�ě�Ω��四u�5ƳɎΩ�ÃNcountDown()�h四state�CAS(Compare and
Swap)ʣ1向���
5ƳɎ�Ω�ÃN(őstate=0)四�unpark()�ǠHƳɎ四`N�ǠHƳɎ��Ç
await()֗Ş电p四ȠƥNЖd�向

isHeldExclusively()//该线程是否正在独占资源。只有⽤到condition才需要去实现它。
tryAcquire(int)//独占⽅式。尝试获取资源，成功则返回true，失败则返回false。
tryRelease(int)//独占⽅式。尝试释放资源，成功则返回true，失败则返回false。
tryAcquireShared(int)//共享⽅式。尝试获取资源。负数表示失败；0表示成功，但没有剩余可⽤
资源；正数表示成功，且有剩余资源。
tryReleaseShared(int)//共享⽅式。尝试释放资源，成功则返回true，失败则返回false。公

众
号

Ja
va

Guid
e



�́�(四��˒�ƾˁ�#�ǹ他xā四�#�ɳ�xǖ四L&�Gļ¡[tryAcquire-
tryReleaseו�tryAcquireShared-tryReleaseShared����fő)向»AQS�ǦŘ��˒�ƾˁ�
%¡[ǹ他=ɳ�ofxǖ四nReentrantReadWriteLock向

¸åoɸ AQS ù¹=¿È̞Ɠ4ҁ��ĝפ

http://www.cnblogs.com/waterystone/p/4920797.html
https://www.cnblogs.com/chengxiao/archive/2017/07/24/7141160.html

3. AQS ȫÒ×ì  

Semaphore(mıá)-͐Ƅ��ŵǙ�#˲ËΘ synchronized = ReentrantLock ���hGԢǅ��
ƳɎ⼦àɏ�ȇ̞四Semaphore(tśă))7ƽ���ƳɎ�%⼦àɏ�ȇ̞向
CountDownLatch Δǟŉ#ȣΕΘ CountDownLatch����ƾĄɝʱ四H�时Ǡ��ƳɎl��
�ƾ向��ĄɝĆıH�ͲŇƳɎ�ƙ四ń)7Pɏ��ƳɎ�ƙĬ�ɖź%ďͧ四�BİΩ�向
CyclicBarrier(̨Ǽ΂͠)Θ CyclicBarrier = CountDownLatch ƣıʱ˙四ń�)7¡[ƳɎ��˶
ʵ�ƙ四»�ń�ƚ Â CountDownLatch ^«ȟ͖=ĥ�向��ĜHÑɱ= CountDownLatch ʱ
˙向CyclicBarrier �ǂ��ƕ�)间ʂŜHסCyclic服�点⾝סBarrier服向ń�c�UI�四P�ˑ
ƳɎ�ǚ��点⾝ס�)7Ŷ�ƾQ服%|前话四Ĭ�6N��ƳɎ�ǚ点⾝%四点⾝y�Bâ四�

|点⾝պӁ�ƳɎy�Ƞƥǻe向CyclicBarrierɽƒ�只șxā� CyclicBarrier(int parties)四ÎƸ
ŞÅǛ点⾝պӁ�ƳɎŞă四u�ƳɎǠHawait()xāǤʴ CyclicBarrier  �~�ǚ�点⾝四`N
®�ƳɎ|前话向

2.3.15 Reference  

⼜ůØ¹Ō Java ΑԎr孩
⼜¡ƀ Java qě<Ɏ̐ȅź孩
⼜Javaě<⼼Ɏ�̘ʵ孩
http://www.cnblogs.com/waterystone/p/4920797.html
https://www.cnblogs.com/chengxiao/archive/2017/07/24/7141160.html
https://www.journaldev.com/1076/java-threadlocal-example

 

2.4 JVM  

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

2.4.1 ˍ̛  Java îǡƻ˵(Ĭz#ĳȋƻ)  

Java ΑԎr	Ω� Java Ɏ̐�*Ɏ��£ńƻ¹�đɘ̑4C̻ǻ����ŞʗȚх向JDK. 1.8 =l�
�Ł�ͯ
��四!��不每�向

JDK 1.8e�Θ
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http://www.cnblogs.com/waterystone/p/4920797.html
https://www.cnblogs.com/chengxiao/archive/2017/07/24/7141160.html
http://www.cnblogs.com/waterystone/p/4920797.html
https://www.cnblogs.com/chengxiao/archive/2017/07/24/7141160.html
https://www.journaldev.com/1076/java-threadlocal-example
https://github.com/Snailclimb/JavaGuide
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ŵǙˎ
�Θ

Ɏ̐źŞˁ
ΑԎr领
�;xā领

ŵǙǴy�Θ

η
xāȚ
ĬĞđɘ(ƣŖ�%ŞʗȚ��ġ4)

Ǚɗŉĳȣ  

Ɏ̐źŞˁ��ɡʅ.�đɘĴ�四)7���®�ƳɎ�Ω��ǂƅƓ��śƽǛˁ向ƂŐŜĥˁȣ
â�#ä(ů¼��ŉĳȣ�ǁ�ą½ �ïĕ�ʭz�ƂŐŜŽɕΖ1ƗΈ̨ǼΈɣóΈʢČĞ©Έ
ŵǙ͆ƾ{ţ��ĕ�Ȇ̕��ŉĳȣ�±Ή

ɗþ四��ŵǙƍƸI�͆ƾ�¯ɋ�ʭzèȴΖnïŵǙ�ĕ�
��Ƨǉ�ǙɗŉĳȣΖłŵǙe
�ŉĳȣɾ�ĜɇΖƧǉǡ˜Ζ $ȡ�Țîǡƻ˵�“ŵǙˎ
”�îǡΉ

µ���ˍ̛� $bRǙɗŉĳȣx�
h��DΘ
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1. �ǂƅƓŌϋˁĆ*ƩÏɎ̐źŞˁ�ʏhʄÐƽ̍四Çm¡[ŹƓ�ÍɎͲŇ四nפˀ̐Ωו�ĩ
ɥו间ʂוΔıŅ¹向

2. �	�ƳɎ�Iͷ!四Ɏ̐źŞˁH�čɊ®�ƳɎΩ��Ċ˟四Çm®ƳɎ|ǘȖp��%° ȉi
WĻƳɎ�hŖ��Ŵï�向

Ń�ΘǙɗŉĳȣ�ʆ�����5V OutOfMemoryError �îǡƻ˵Ζĝ�)Ɔĩõŕ/ŵǙ�ǫ
ǍfǫǍΖŕ/ŵǙ�ìʉf�̓Ή

Java ʠ͉kͽ  

 Ǚɗŉĳȣ�`ΖJavaʠ͉kͽ��ŵǙˎ
�Ζĝ�)Ɔĩõ9ŵǙ­�Ζ́ɓ�� Java qßʭ
z�îǡȶǮΖnaqßƒD�ĳȋ��ä(ͽĤ̤�Ή

Java îǡ'4̇͹�ƻ1�ʵîǡΔHeapΕ9ͽîǡ(Stack),»�ͽ��V	&�ʠ͉kͽΖņľ&�
ʠ͉kͽ�Ȼþ¼á³þ1Ή ס¡˛�四JavaΑԎr领�ƨ���领章ˑC四mu�领章��ǰ
˪פ
ġÏăÅוͿ�Ş领וdǵΎĞוxā9ĢtĈ向服

Ȼþ¼á³x�ǡ��˧͕ȣ'b�ł_ĳȋȚǮסbooleanוbyteוcharוshortוintוfloatוlongו
double服ו:ǹȿDסreferenceʱɩ四ń���>ɹ�§四) ���ƽĠ>ɹ3İ;ç�˲Hƽμ四
�) �ƽĠ��ŹÅ>ɹ�œֻŷÎL¯Į>ɹ¿È�Ċ˟服向

Java ʠ͉kͽ�5Vh_ʢČΘStackOverFlowError 9 OutOfMemoryErrorΉ

StackOverFlowErrorΘ ̻JavaΑԎr领�đɘ�.�ԢǅdǵԂʊ四@#®ƳɎÚĽ领�ůûñ*
®�JavaΑԎr领�6�ůû�%°四�Ѿ9StackOverFlowErrorΔı向
OutOfMemoryErrorΘ ̻ Java ΑԎr领�đɘ�.ԢǅdǵԂʊ四˓®ƳɎÚĽ领%đɘHÃ�四
Vā�dǵԂʊ�四Į%Ѿ9OutOfMemoryErrorΔı向

Java ΑԎr领��ƳɎϭ
�四u�ƳɎ�
Ų��JavaΑԎr领四m˓Ɗ2ƳɎ�ɤȸmɤȸ四Ɗ2
ƳɎ��҆m�҆向

ͅȂΘ<"qß/ͷĳgĦƒDΚ

Java 领)HʱÂŞʗď只�领四Java 领�Ŏɘ���đŊ�领章四u�h֗ŞǠH��
��>Ĝ�领
章|ˉØJava领四u��֗ŞǠHďͧN四��
��领章|Ϲ9向

Javaxā
of电pxǖפ

1. return ǒœ向
2. Ѿ9Δı向

�ƻŴf电pxǖ��ʔ˗领章|Ϲ9向

�7qßͽ  

=ΑԎr领�<⽽��Hƣı¿˙四Ț²פ� ʠ͉kͽ�ʠ͉kʭz Java qß Δ���ƂŐŜΕĂ
ǒΖf�7qßͽș�ʠ͉kĲD�� Native qßĂǒΉ 	 HotSpot ΑԎr�= Java ΑԎr领Ĕ·
��向

�;xā|Ω��%°四	�;xā领��ɤȸ��领章四H�ɘ©Ļ�;xā�˪ġÏăÅוͿ�Ş
领וdǵΎĞ9וĢtĈ向

xāΩ�ÃϻN¿Ĝ�领章��9领ěϋ©đɘĴ�四��9[  StackOverFlowError =
OutOfMemoryError ofΔı向
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ʵ  

Java ΑԎr�ƻ¹�đɘ�6���ɡ四Java η��
ƳɎɳ���ɡđɘȚх四	ΑԎr来d%ɤ
ȸ向ĉîǡƻ˵�ʆ�Ŵ���ǡ�:ǹ�̌Ζ�Ⱥ�
�:ǹ�̌4Ǉĳȫ�	�N1ǜîǡΉ

Java η�已ӕēʪˁƻ¹���Țх四¬Į�|ʽ�GCʵΔGarbage Collected HeapΕ.Ç已ӕpē�
ɜû四ƨ�[	ēʪˁʹ��ϖH4Ź已ӕēʪƏā四�7Javaη,)7ɶ4�פ�+Ź=vFŹפ�
ɶ˗�Q
7
To SurvivorĴ��向È�žɘ1�Ŵ��WוFrom Survivorו�EdenĴפiðîǡΖ
ņľW=71ǜîǡΉ

�ÿ�Ǜ� edenȚוs0Țוs1Ț�Ŧ��+Ź四tentired ȚŦ�vFŹ向�ġ4Iͷ四>ɹ��Ʈƿ	
Eden Țх4ɑ四	�h�+Ź已ӕpēN四ns>ɹ,ɘe四ʯ�ÝØ s0 ŷŭ s1四ě˓>ɹ�F地,
�« 1(EdenȚ->Survivor ȚN>ɹ�ˌİF地Ï�1)四®ń�F地�«���Ɏûסɽƒ�15Ƣ服四�
�|风ƈ�vFŹ�向>ɹ风ƈ�vFŹ�F地דȢ四)7Ć*ƸŞ -XX:MaxTenuringThreshold �
ȅ˟向

qßƻ  

xāȚ¯ Java η�g四�Ų�ƳɎɳ��đɘȚх四ńH�ɘ⾃�|ΑԎr«ß�ʱtĈוıăוǨ
ǵÏăוő%⼼朋ˁ⼼朋N�ŹƓ�Şʗ向˂`JavaΑԎr̳υ£xāȚӻ̋�η���դˤġ4四»
�ńĚ
��²�Ŷc Non-HeapΔŪʵΕ四Ʋ�ĜĻ�¯ Java ηȚ4B�向

xāȚ�|ʽ�ǩƄŹ向/����4�ĂxāȚ=ǩƄŹ�Èż四�Į �ǧ样��更向

qßƻ9ƚŏň�¶ŋ  

⼜JavaΑԎr̳υ孩G�̳��
xāȚ�#�⽤ǡ=ń��H四ě0
̳�nō-¡[ń向@
#四	��� JVM �xāȚ�¡[ε������向 qßƻ9ƚŏň�¶ŋ-ÄJava�ûÿ9Ț
�¶ŋΖȚ�V�ûÿΖfƚŏň��HotSpotʠ͉k:ʠ͉kɨʽ�qßƻ��_�VqƌΉ �
��(四ǩƄŹ�HotSpot�⽤ǡ四xāȚ�JavaΑԎr̳υ���˒四��f̳υ四mǩƄŹ�
�f¡[四���ɞǿ���¡[四ÎL�ΑԎr¡[ě0
ǩƄë��(ā向

ČDŹĳ  

JDK 1.8 l�ǩƄŹ,0|ѥǟΛʮ�%°ĆıĆ*!��³ƸŞ�ǠƅxāȚ�.

¿>mȥ四已ӕēʪ��	��Țх�Âʅò9[�四»ěƣŞʗÝØxāȚN�“ǩƄɘ	”�向**

JDK 1.8 �%°四xāȚסHotSpot�ǩƄŹ服|ѥǟΛʮס�JDK1.7��~Bİ�服四ÐmŹl�ĕĴ
�四ĕĴ�ŜH��ĬĞđɘ向

!���³ıHƸŞפ

-XX:PermSize=N //⽅法区(永久代)初始⼤⼩
-XX:MaxPermSize=N //⽅法区(永久代)最⼤⼤⼩,超过这个值将会抛出OutOfMemoryError异
常:java.lang.OutOfMemoryError: PermGen
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¯ǩƄŹ/������四ns�ƽ��.�z四Ɗ2^�ʱ�ɤȸ四ΑԎr�ӢȜ�
)H�żɬđ
ɘ向

�S"�«ƚŏň(PermGen)̖Ƹ�òĎ�(MetaSpace)ç?  

Ƕ�ǩƄŹ
�� JVM �§ȅ˟ы��.�Ƴ四VāÝ�ǠǶ四mĕĴ�ŜH��ĬĞđɘ四è�r
)Hđɘ�ɢŇ四ě˓ǩĵ��"� java.lang.OutOfMemoryError向�)7ŜH  -XX ：
MaxMetaspaceSize ɞɯȅ˟6�ĕĴ��.四ɽƒȢ� unlimited四��Ž2ńGèżɬđɘ�ɢ
Ň向-XX：MetaspaceSize ǠǶɞɯ�˒ĕĴ��ˌİ�.nsƠƽ�Įɞɯ四ʯ Metaspace ¼ʘʗŖ
�%�ĜHɎ̐ļĽdǵ;Ë�ǠǶ�.向

®`�G�Î���ù¬四,
/�ǟ˽�ù¬四�S��ť�向

Ĭz#Čá̧  

Ŗ�%ıă⽔�xāȚ��ġ4向Class �ê�ʮ�
ʱ�Łו�ǂǳוxāוĞĢ�ӻ̋tĈþ四,

ıă⽔tĈסH�ɘ©⼼朋Ę+C�Ųfǂ�ă=见ś˲H服

͡`Ŗ�%ıă⽔%xāȚ��ġ4四�`è�xāȚđɘ�ɢŇ四®ıă⽔Vā�还Ú�đɘ%�Ѿ
9 OutOfMemoryError Δı向

JDK1.7ǇeIĚ�� JVM �w«Ĭz#Čá̧µqßƻ�ʧ�5�Ζ	 Java ʵΔHeapΕ�>ͻ��
ǩƻ˵ǡ�Ĭz#Čá̧Ή

——ÿ��̞פhttps://blog.csdn.net/wangbiao007/article/details/78545189

ćûîǡ  

ćûîǡø��ʠ͉kĬz#ĳȋƻ��þ1Ζ���ʠ͉kɨʽ��Ȭ�îǡƻ˵Ζª��þ1îǡ
�uǑ̐7ĲDΉfȭ�'�ȈȰ OutOfMemoryError ʢČ5VΉ

-XX:MetaspaceSize=N //设置Metaspace的初始（和最⼩⼤⼩）
-XX:MaxMetaspaceSize=N //设置Metaspace的最⼤⼤⼩
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JDK1.4 ��«Ø�  NIO(New Input/Output) Ț四˲Ø��fʹ�äRΔChannelΕ  ¯˾ǡƻ
ΔBufferΕ � I/O xǖ四ń)7ĬĞŜH Native ֗ŞӺĬĞ4ɑηþđɘ四`NĆ*��ɘ⾃	 Java
η�� DirectByteBuffer >ɹ���ɡđɘ�˲HÝ�Ϳ�向�g� 	�³Ñɱ�ʠ1ťqÀ 四¬
�˓ơ�	 Java ʵ9 Native ʵe��iƾĠĳȋ向

�rĬĞđɘ�4ɑ��ē� Java η�ɢŇ四»�四͡`�đɘ��è��róđɘ�.7ȰŅ¹ˁ
ͱçĴ��ɢŇ向

2.4.2 &� Java:ǹ�ǫǍ(Ǚ  

!ÿƫ� Java >ɹ�ɤȸ*Ɏ四 ȸ̄6
� ɽǀ9�四ě˓�Τ得u�ƾ	cX#向

ΎȚ�Ê˛ƘΘ ΑԎrȘ��Ē new ƽ̍%四Ʈƿ¼-看ǧ��ƽ̍�ƸŞ�̓ 	ıă⽔��Ċ�
��ʱ�见ś˲H四ě˓看ǧ��见ś˲HŹÅ�ʱ�̓�|«ß*וŌҁ=ˌİŧ*向ns0
四@
Ɵ̿ƿΩ�¿Ĝ�ʱ«ß*Ɏ向

Ώ1ǜîǡΘ 	Ț�Ê˛ƘĆ*N四Ğ!�ΑԎr¼��+>ɹ1ǜîǡ向>ɹ�ļ�đɘ�.	ʱ«
ßÃCNƫ)́�四�>ɹ4ɑĴ��Ɓȿ���£�ɡ́��.�đɘÇ Java η�̑49�向1ǜ
qƌ
 “Žʸˏˮ” = “ĎɟǕ³” of四ąǬ<_1ǜqƌŮ Java ʵ�ɚɨƥƦ�ΖfJavaʵ�ɚɨ
ƥcŮ�˄D�̴̳ðȖȣ�ɚÓ
ȧ̹ƥ©ţ�Ʀ�向

îǡ1ǜ�h_qƌΘΔəȊîģΖĕ�ʫˡΕ

ĩɥ7�ofxǖ��Ŵ�f四ÐǸ� Java ηđɘ�̳̓Ƕ向m Java ηđɘ�̳̓Ƕ四ÐǸ� GC ē
ʪˁ�Əā�"ɞč-Ăʮ"四,�"ɞč-Ƕ¹"ס�ʽ�"ɞč-ˉӠ"服四Ȣ"ų���四ȟŇƏāđɘ��
̳Ƕ�

îǡ1ǜø8ËåΔəȊîģΖĕ�ʫˡΕ

	ɤȸ>ɹ�%°
��/Ë��àć四��ƳɎÆ}四¬�	¡˛B<*Ɏ�四ɤȸ>ɹ�/Ⱦ感�
UI四��ΑԎr�(四Ɵ̿�ŎɵƳɎ�Æ}�四Ćı�ƺ四ΑԎrϖHofxǖ�ŎɵƳɎÆ}פ

CAS+čɖ¸ÁΘ CAS ��ȑҧ��f¡[xǖ向�Ι�ȑҧ��四uh�«ҧm�Ȑȅ0
̃ȱ
m-ÃCɏʞͿ�四ns¬�̃ȱĳ̏�ËÕ四Ĭ�Cƚ�˞向ʠ͉k˄D CAS ǜ�čɖ¸Á�q

公
众
号

Ja
va

Guid
e



ƌħǶW�ʖ��Ú2®Ή
TLABΘ �u��ƳɎ˥ƿ	EdenȚ4ɑ�ɡïđɘ四JVM	YƳɎ��>ɹ4ɑđɘ%四Ʈƿ	
TLAB4ɑ四®>ɹ��TLAB��ВЖđɘŷTLAB�đɘ�HȜ%四�ϖH�̋�CASÝ�đɘ4
ɑ

ΐȨċĺ˚ǁΘ đɘ4ɑÃCN四ΑԎrļ�¼4ɑ��đɘĴ��ˌİŧ�都Ȣס�ŏ本>ɹ¨服四
��ƾͿ�Ŏɵ�>ɹ�¡⼿ǂǳ	 Java ŹƓ�)7�էˌİȢ�ĬĞŜH四Ɏ̐ ⼦à��³ǂǳ
�Şʗʱɩ�>Ĝ�都Ȣ向

ΑƯȴ:ǹ�Θ ˌİŧ都ȢÃClN四ʠ͉k�::ǹÈzŧ��Ưȴ四⼿n��>ɹ�@�ʱ�¡
:ǹ	�ɹ� GC 4ŹF地�tĈ向 �¤mæǡ<וɹ�Òǎª<וnōy ĭ�ʱ�ĕŞʗtĈו⼿
��Ή ɗþ四ʘʗΑԎr®�Ŗ�͛ǵ���四n�̓来H中Ġҧ�四>ɹ¨�
���ȅ˟xǖ向

Βʭz init qßΘ 	��Ą��ÃClN四ÇΑԎr�Ĺɜ��四����>ɹ�~Ǫ+�四»Ç
Java Ɏ̐�Ĺɜ��四>ɹɤȸy�Bİ四<init> xā,0
Ω�四�
�ǂǳ�,�都向�7�́
�(四Ω� new ƽ̍lN�Ğ2Ω� <init> xā四£>ɹ̦ĿɎ̐ķ��ǞÝ�ˌİŧ四�g��E
Á)H�>ɹyƏÃ}Ǫ+9�向

2.4.3 :ǹ�˲Ë�è
ńh_qƌ?  

ȸȲ>ɹ����ŜH>ɹ四 &�JavaɎ̐Ć*领�� reference Şʗ�Ϳ�η��ɝÔ>ɹ向>ɹ
�⼦àxǖ
ΑԎr¡[m�四Ʋ��Í�⼦àxǖ
ΎĲDī΁=ΏćûŽʸofפ

1. �ī΁Θ nsŜHœֻ�z四@#Javaη�¼�̑49�ɡđɘ���œֻ⽔四reference �ɘ⾃��
�>ɹ�œֻ;ç四mœֻ�ŏͮ�>ɹ¡⼿Şʗ¯ʱɩŞʗŲ��ɝÔ;çtĈץ

2. �ćûŽʸΘ nsŜHĬĞƽμ⼦à四@# Java η>ɹ�ȗ˪��Ɵ̿ȞϾnō©˟⼦àʱɩŞʗ�
¿ÈtĈ四mreference �ɘ⾃�ĬĞ��>ɹ�;ç向
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�h_:ǹ˲Ëqƌł
ƨŭΉĲDī΁�˲Ë�3�
Ğ� reference �ǡ˜��ˉ��ī΁7ÐΖ
	:ǹuʧ]#C�ů¼ī΁���̌ĳȋŽʸΖf reference ���ĕ�ǵůΉĲDćûŽʸ˲Ëq
ƌ3��
Ğ��ƣÛ=ΖĝŐʂ��aŽʸ�è�#�>ɭΉ

2.4.4 &� ʵîǡ�:ǹ�1ǜ�ȟ�˒ʎ  

ʵĎ��ȟ�ì˺Θ

�ÿ�Ǜ� edenȚוs0Țוs1Ț�Ŧ��+Ź四tentired ȚŦ�vFŹ向�ġ4Iͷ四>ɹ��Ʈƿ	
Eden Țх4ɑ四	�h�+Ź已ӕpēN四ns>ɹ,ɘe四ʯ�ÝØ s0 ŷŭ s1四ě˓>ɹ�F地,
�« 1(EdenȚ->Survivor ȚN>ɹ�ˌİF地Ï�1)四®ń�F地�«���Ɏûסɽƒ�15Ƣ服四�
�|风ƈ�vFŹ�向>ɹ风ƈ�vFŹ�F地דȢ四)7Ć*ƸŞ -XX:MaxTenuringThreshold �
ȅ˟向

ɗþ四�>ɹ=�Ęɘe�>ɹ�ĬĞÝØvFŹ向

2.4.5 Minor Gc9Full GC 
S"��çΚ  
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��ŞIͷ!四>ɹ	�+Ź� eden Ț4ɑ向® eden Ț0
ȴȉĴ�Ý�4ɑ%四ΑԎr¼<3�h
Minor GC向

��)ňGCΔMinor GCΕ:ƽ<+�+Ź��已ӕēʪd�四Minor GCƣıȾ感四pēǴû�́�Â
ʅA向
�oBňGCΔMajor GC/Full GCΕ:ƽ<+	vFŹ�GC四9[�Major GC~ı�ͥƊƦò�h�
Minor GCסěƣȵ>服四Major GC�Ǵû�́�ÂMinor GC�Ȥ10и7�向

2.4.6 gĦ̪ȓ:ǹ�ɚ�̓?(h_qß)  

η�¤˨©2�
�>ɹ¡⼿四>η已ӕpē����ƾ���乐ʤ@³>ɹ�~�҆סő� �|Ɓ
ōϠԩŜH�>ɹ服向

ȿDŉĳß  

Y>ɹ�ң«��˲HźŞˁ四u®
��;x˲Hń四źŞˁ�«1ץ®˲Hĳǣ四źŞˁ�ʣ1ץƁ
ō%°źŞˁ�0�>ɹ���) �|ŜH�向

'Ə®1̑řß  

��Əā�ʹ�ƕ���Ć*�żɉ�ʽ� “GC Roots” �>ɹ��3Q四Ç�³ƅQBİĠ!上ώ四
ƅQ��*�äԩʽ�˲HΎ四®��>ɹ� GC Roots 0
Ɓō˲HΎ¿Ɩ�z四ʯɵ�Į>ɹ��
)H�向

2.4.7 Ǆď�ˍ̛� āȿD,ɵȿD,ʗȿD,ʠȿD  

VƔ�Ć*˲HźŞā乐ʤ>ɹ˲HŞă四,�Ć*)ǚÀ4ҁā乐ʤ>ɹ�˲HΎ�̓)ǚ四乐�>
ɹ�ɘe�¯“˲H”
È向

JDK1.2l�四Java�˲H��˒/ŋɬפnsreferenceʱɩ�Şʗɘ⾃�ŞȢŹÅ��ɗ�ɡđɘ�3
İ;ç四�ʽ�ɡđɘŹÅ��˲H向

JDK1.27N四Java>˲H�⽤ǡÝ��Ԃʖ四¼˲H4�ĥ˲H͉ו˲Hו΁˲HוΑ˲Hħfס˲H
ĥûҠϒʣ΁服
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āȿD(StrongReference)  

7� &ŜH��ġ4˲H¡˛���ĥ˲H四��ŜH6͚˰�˲H向ns��>ɹɝ
ĥ˲H四@
�ʱ˙�ŧ�'Ö�)^D¬四已ӕpēˁȵ��pēń向®đɘĴ ��ȴ四JavaΑԎr͏ǞѾ9
OutOfMemoryError¦Β四ŜɎ̐Δıű˞四���ƶƊ�pēɝ
ĥ˲H�>ɹ�ŌǸđɘ�ȴà
ć向

ɵȿD(SoftReference)  

ns��>ɹGɝ
͉˲H四@�ʱ˙�'
'Q�)^D¬向nsđɘĴ�ȴȉ四已ӕpēˁ���
pēń四nsđɘĴ��ȴ�四��pē�³>ɹ�đɘ向G�已ӕpēˁ0
pēń四Ļ>ɹ�)7
|Ɏ̐ŜH向͉˲H)H�¡[đɘ⼰b�qǴ啊ɘ向

͉˲H)7=��˲HɆɉסReferenceQueue服ɌĔŜH四ns͉˲H�˲H�>ɹ|已ӕpē四
JAVAΑԎr��£��͉˲H«Ø�¯lÈɌ�˲HɆɉ�向

ʗȿD(WeakReference)  

ns��>ɹGɝ
΁˲H四@�ʱ˙�'
'Q�)^D¬向΁˲H¯͉˲H�Ț²	פ�Gɝ
΁
˲H�>ɹǰ
^Ȫ什�+ǉŐĘ向	已ӕpēˁƳɎ等ӻń �ƻ内�đɘȚх�*Ɏ�四�两<[�
Gɝ
΁˲H�>ɹ四�ƻ®�đɘĴ�ȴȉ¯̓四��pēń�đɘ向�*四ƨ�已ӕpēˁ���
ǼƿŢ/Ƚ�ƳɎ四 ¬Į����/A<[@³Gɝ
΁˲H�>ɹ向

΁˲H)7=��˲HɆɉסReferenceQueue服ɌĔŜH四ns΁˲H�˲H�>ɹ|已ӕpē四Java
ΑԎr��£��΁˲H«Ø�¯lÈɌ�˲HɆɉ�向

4ΗʠȿDΔPhantomReferenceΕ

"Α˲H"̸�ƕ˒四��ʑ�Αȅ四¯ÎL¤f˲H���四Α˲Hě��Ǹ�>ɹ�+ǉŐĘ向ns
��>ɹ˘Ř
Α˲H四@#ń�=0
Ɓō˲H�g四	Ɓō%°�) |已ӕpē向

ʠȿDx�D�ļ͚:ǹu̴̳ið�^]向

ʠȿD ɵȿD9ʗȿD���ƻ£	�Θ Α˲HƟ̿=˲HɆɉסReferenceQueue服ɌĔŜH向®
已 ӕpēˁǿȍpē��>ɹ%四ns<[ń,
Α˲H四��	pē>ɹ�đɘl�四£��Α˲H
«Ø�¯lÈɌ�˲HɆɉ�向Ɏ̐)7Ć*乐ʤ˲HɆɉ�� ̓�~«Ø�Α˲H四��Ō|˲H�
>ɹ�̓¼�|已ӕpē向Ɏ̐ns<[ɏ�Α˲H�~|«Ø�˲HɆɉ四@#�)7	�˲H�>
ɹ�đɘ|pēl�ϖÐƟ���d向

ŉ²ų�四	Ɏ̐ȅź��́/òŜH΁˲H¯Α˲H四ŜH͉˲H�Iͷʅ�四��¬�ɵȿD'4
�ƣJVM:̴̳îǡ�iðƣÛΖ'4šȅŋǯ�Ĭz´vΖȃȳîǡ͎5ΔOutOfMemoryΕ{Ëå
�ƛ)向

2.4.8 gĦ̪ȓ��Čá�ˇɉČá?  

Ŗ�%ıă⽔��pē��Ϛ˾�ıă向@#四 &nō乐ʤ��ıă�Ϛ˾ıăĉק

Ȑn	ıă⽔�ɘ	ǂ见Ӈ "abc"四ns®�0
ƁōString>ɹ˲HĻǂ见Ӈıă�z四�(�ıă
"abc" ��Ϛ˾ıă四ns�%<+đɘpē�zm˓
Ɵ��z四"abc" ��|żɬĂ¹9ıă⽔向

2.4.9 gĦ̪ȓ��Ț�QD�Ț?  

xāȚ��pē��VH�ʱ四@#nō乐ʤ��ʱ�VH�ʱ�ĉק
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乐���ıă�̓�“Ϛ˾ıă”ÂʅȨĶ四m�乐���ʱ�̓�“VH�ʱ”�Ēêʯ¿>通ɦǅ�向
ʱļ��%Ŭȴ!�3�Ēêy Ə� “QD�Ț” פ

Ļʱ�
�¡⼿��~|pē四��� Java η��ɘ	Ļʱ�Ɓō¡⼿向
«ßĻʱ� ClassLoader �~|pē向
Ļʱ>Ĝ� java.lang.Class >ɹ0
	Ɓō;x|˲H四Vā	Ɓō;xĆ*ǽʲ⼦àĻʱ�xā向

ΑԎr)7>Ŭȴ�̋3�Ēê�VHʱÝ�pē四�S(�˘˘�“)7”四mě��=>ɹ�g�Ŝ
H���Ɵ`|pē向

2.4.10 ̴̳ðȖ
ń¤řßΖł��ĢLΚ  

Ǧë-àȘřß  

Əā4�“ɞč”=“Ăʮ”作ǳפƮƿɞč9�
ļ�pē�>ɹ四	ɞčÃCNɬ�pē�
|ɞč�
>ɹ向ń�6ʹ难�ēʪƏā四Nƥ�Əā��>Î�ȴÝ�ƩÝ"�向�f已ӕēʪƏā�ë�o�
�ʠ�àćפ

1. ƕʊËå
2. Ď�ËåΔǦëàȘI�ƛ)�á�şū�ʋ�Ε
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ƾĠřß  

��ŌǸǣͨàć四“ȟŇ”ēʪƏā9[�向ń)7¼đɘ4��.¿��oɡ四uhŜHÎ���
ɡ向®��ɡ�đɘŜHÃN四�¼,ɘe�>ɹȟŇ�ɗ�ɡ-四`N�£ŜH�Ĵ��hĂ¹Ȓ向
�g�Ŝuh�đɘpē��>đɘȚ���ŰÝ�pē向

公
众
号

Ja
va

Guid
e



Ǧë-ƥ©řß  

ʘʗvFŹ�ŉQŉ9��fɞčƏā四ɞč*Ɏ会`¯“ɞč-Ăʮ”Əā�g四»Nƥƾր��ĬĞ>
)pē>ɹpē四m�P�
ɘe�>ɹĠ�̹Λd四`NĬĞĂ¹Ȓ̹Ĳú7þ�đɘ向

1ňðȖřß  

®�ΑԎr�已ӕēʪ�ϖH4ŹēʪƏā四�fƏā0
X#��ƕ�四G�ʘʗ>ɹɘeŐĘ��
�¼đɘ4�¤ɡ向�́¼javaη4��+Ź=vFŹ四�g &�)7ʘʗŲ�FŹ�ŉQĩɥĔȓ
�已ӕēʪƏā向

°g	�)ň�ΖnaðȖ��
�á:ǹ�+Ζ�4'4ąǬƾĠřßΖCĕ�ʁ5Öá:ǹ�ƾĠ
?��'4±?na̴̳ðȖΉfoBň�:ǹǡ^�ʊ�°Ǿj�Ζfȭ.
̅Ü�Ď�:ĝÈz1
ǜʚħΖ�4 $ŧɯąǬ“Ǧë-àȘ”ņ“Ǧë-ƥ©”řßÈz̴̳ðȖΉ

2.4.11 HotSpot�S"�1��)ň9oBňΚ  

�����ťƈGCǣͨ向��ť��4ŹēʪƏā�~/
�Ōϋ���àć向

2.4.12 Č¥�̴̳iðȣ
<¤?  
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gl&ðȖřß�îǡið�qßŝΖ<"̴̳ðȖȣ��îǡið�ǥÀ�VΉ

˂` &>Ų�ēʪˁÝ�Âʅ四»ěƣ�ʬĩ9��6
�ēʪˁ向¬�iW[	�˞,0
6
�
已ӕēʪˁ9[四^«0
Ǭ �已ӕēʪˁ四 $�\���ȌȋǥÀùD¾ǲąǬƷñ�J�̴̳
ðȖȣ向Õ��!פns
�fħølđוƁōÑɱ!�ȓH�ÃRēʪˁɘ	四@# &�HotSpot
ΑԎr���¡[@#����已ӕēʪˁ�向

SerialðȖȣ  

SerialסӇ�服ēʪˁēʪˁ�6ʹו�ʌ̢6лƄ�已ӕēʪˁ�向�:��ǂ�iW��ēʪˁ�
��ĶƳɎēʪˁ�向ń� “ďŵǙ” ��˒�˘˘�Ž2ńG�ŜH�Ē已ӕēʪƳɎ-ÃC已ӕē
ʪĄ�四^Ë���ń	Ý�已ӕēʪĄ��%°Ɵ̿什ȳÎL�
�Ą�ƳɎס "Stop The World"
服四Ĭ�ńēʪďͧ向

� ) ň ˄ D ƾ Ġ ř ß Ζ o B ň ˄ D Ǧ ë - ƥ © ř ß Ή  

ΑԎr�ȅźŭ&®`iWStop The Worldë���͈HǥÔɕ四�7	Nƥ�已ӕēʪˁȅź�ȳ·
%�	�ʤӠȪס会`,
ȳ·四ͱĭ6ǼЉ�已ӕēʪˁ�*Ɏ会`	Ƞƥ服向

»�Serialēʪˁ
0
Ǽ�ÎL已ӕēʪˁ�;xĉק®`
四ńǄďfjƕΔ »HðȖȣ�ďŵ
Ǚ­°Ε向Serialēʪˁƨ�0
ƳɎƞ͘�B̼四�`)7±"/q�ĶƳɎēʪǣͨ向Serialēʪˁ
>�Ŗ�	Clientˡǖ!�ΑԎr�(���¦�ĩɥ向

ParNewðȖȣ  
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ParNewðȖȣ»���SerialðȖȣ��ŵǙĚ�ΖȘ�ĲD�ŵǙÈz̴̳ðȖÜΖ»˥z�ΔʏĠ
ŹĳΈðȖřßΈið˒ʎ{{Ε9SerialðȖȣ±v�`Ή

� ) ň ˄ D ƾ Ġ ř ß Ζ o B ň ˄ D Ǧ ë - ƥ © ř ß Ή  

ń�ǅ�Ŗ�	Serverˡǖ!�ΑԎr�Ʈ�ĩɥ四ʮ�Serialēʪˁþ四G
ń ¯CMSēʪˁסE
Á�˒��ě<ēʪˁ四N��不每�服ɑĔĄ�向

øz9ø8˻ƓəȊΘ

øzΔParallelΕ פƽ�Ē已ӕēʪƳɎě�Ą�四»Į%HǥƳɎ会`Ņ��ƙ͛ǵ向
�ø8ΔConcurrentΕפƽHǥƳɎ¯已ӕēʪƳɎ�%Ωס�»����ě�四) �ƞ知Ω�服四
HǥɎ̐	ȠƥŖ�四m已ӕēʪˁŖ�	ɗ��CPU�向

Parallel ScavengeðȖȣ  

Parallel Scavenge ēʪˁʱ˙�ParNew ēʪˁ向 <"ĝ
S"Ģ£eĞçΚ

Parallel ScavengeðȖȣ¶ŃL�͛ʬáΔjƕʊ�ŲDCPUΕΉCMS{̴̳ðȖȣ�¶ŃLW��
�DƖŵǙ�Ǌʙ#�ΔĸjDƖÀǞΕΉ�ʥ͛ʬá��CPU�D�ĬzDƖňŜ�#� CPU×Ÿ
̻#��°ǁΉ Parallel Scavengeēʪˁťκ�/�ƸŞκHǥĭ�6Ĕȓ�ȳ·%�ŷ6�体Χă四
ns>�ēʪˁŖ��a�Ō�z四ZĄǼŧɘ	�z)7ĩɥ£đɘƻ¹ǼŧƞYΑԎr-ÃC��
���¦�ĩɥ向

-XX:+UseParallelGC 

    使⽤Parallel收集器+ ⽼年代串⾏

-XX:+UseParallelOldGC

    使⽤Parallel收集器+ ⽼年代并⾏
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� ) ň ˄ D ƾ Ġ ř ß Ζ o B ň ˄ D Ǧ ë - ƥ © ř ß Ή  

Serial OldðȖȣ  

SerialðȖȣ�oBňĚ�四ń�g���ĶƳɎēʪˁ向ń��
o�HϠפ�fHϠ�	JDK1.57
Ȱ7��Ł��¯Parallel ScavengeēʪˁʉɑŜH四ɗ�fHϠ���CMSēʪˁ�Nȍxͣ向

Parallel OldðȖȣ  

Parallel ScavengeðȖȣ�oBňĚ�向ŜH�ƳɎ=“ɞč-Ƕ¹”Əā向	ųË体Χă7ȰCPUȇ̞
�ÑĔ四�)7ǼƿȞϾ Parallel Scavengeēʪˁ=Parallel Oldēʪˁ向

CMSðȖȣ  

CMSΔConcurrent Mark SweepΕðȖȣ��_4¢½3ǅiðǊʙ#��ŴǦ�ðȖȣΉĝfŪČ
͇ñ	Ń¸DƖÀǞ�ùD�ĲDΉ

CMSΔConcurrent Mark SweepΕðȖȣ�HotSpotʠ͉k��ƅA¯�Ȭ��ø8ðȖȣΖĝ��
a�V�K̴̳ðȖŵǙ DƖŵǙΔȟ��Ε�#â�Ή

Ç�ǂ��Mark Sweep��o�΃)7�9四CMSēʪˁ��f “Ǧë-àȘ”řß¡[�四ń�Ŗ�*
Ɏ¿Â���¤f已ӕēʪˁ�(^«ȟ͖�³向Ƕ�*Ɏ4�ħ�ƾրפ

ȨċǦëΘ 什ȳ�
�ÎLƳɎ四ěčɊ!ĬĞ¯root¿Ɩ�>ɹ四Ǵû/A ץ
�ø8ǦëΘ �%B来GC=HǥƳɎ四H��为ŏď只-čɊ)ǚ>ɹ向»	��作ǳďͧ四��为
ŏď只ě� Ŏɵŏͮ®��
�)ǚ>ɹ向¬�HǥƳɎ) ��ʤ�^�˲Hх四�7GCƳɎ
VāŎɵ)ǚÀ4ҁ�¡%À向�7��ƏāS�ŪՃčɊ�³<+˲H^��;x向
�̧ �ǦëΘ Ë�ɞč作ǳ����ɴÁě<ɞčĘ�¬�HǥɎ̐ȠƥŖ�mʔ˗ɞčǪ+Ïd�
@�ġ4>ɹ�ɞččɊ四��作ǳ�ȳ·%��́�Âˌİɞč作ǳ�%�加�四ĵĵÂě<ɞč
作ǳ%�Ȫ
ø8àȘΘ B来HǥƳɎ四�%GCƳɎBİ>�ɞč�ȚхcĂ等向
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Çń��ǂ�)7�9ń��ǈǼЉ�已ӕēʪˁ四��ǼQפø8ðȖΈǐǊʙ向»�ń
!�T�
�ʠ�̽Qפ

:CPUưɞ̀[Ι
QßĞ©ˬ]̴̳Ι
ĝĲD�iðřß-“Ǧë-àȘ”řß�ȈȰðȖìʉ#�
�áĎ�ʋ�ƛ)Ή

G1ðȖȣ  

G1 (Garbage-First)��ƅ�ýĂǒȣ�̴̳ðȖȣ,x�ʸ:ǜƴ�ɜĞ©ȣǇ�ģáîǡ�kȣ. 4Ǣ
j˻ʊĽǋGCǊʙ#��Ė��#,*ǥƴj͛ʬá®�Ģ˶.

|Ĺ�JDK1.7�HotSpotΑԎr���Ë�Ýŧŉч向ńɝȍ�!ŉQפ

�øz ø8פG1 ʖ4ƯHCPUו�Ϝʂ˃!�βêǼƧ四ŜH��CPUסCPUŷŭCPUϜ'服�
ӠȪStop-The-Worldȳ·%�向ġ4ÎLēʪˁù�ļ�ȳ·JavaƳɎΩ��GCd�四G1ēʪˁ会
`)7Ć*ě<�xǖPjavaɎ̐ȠƥΩ�向
�1ňðȖפ˂`G1)7�ļ�ÎLēʪˁɑĔ� ǹȲƻ¹Ƕ�GCη四»�,�Ŏț�4Ź�⽤
ǡ向
�Ď�ƥñפ¯CMS�“ɞč--Ă¹”Əā��四G1ÇǶÔ���ʹ�“ɞčǶ¹”Əā¡[�ēʪˁץÇ
˪ġ����ʹ�“ȟŇ”Əā¡[�向
�'ȸǗ�Ǌʙפ��G1¿>�CMS�ɗ���ǼƧ四̶Ƚȳ·%��G1 = CMS ɳ��ÈųQ四»
G1 ʮ�̀ĽȽȳ·þ四, ȸȲ)˥ɋ�ȳ·%�ˡɩ四 PŜHŭ�́ƽ�	���û�M最˯
�%��ǳđ向

G1ēʪˁ�Ŗ��˗4�7!¤�ƾրפ

ȨċǦë
ø8Ǧë
3ŁǦë
ͼąið

G1ðȖȣ	Iƞšȅ���ƨſǕ³ΖnaȌȋ͐Ƅ�ðȖ#�ΖƨſąǬiðķǁ3��Region(�
���ĝ��ƂGarbage-First�Ů�)�向�fŜHRegion̑4đɘĴ�7Ȱ
ǼƿŢ�Țхpēxǖ四
Ŏɵ�GFēʪˁ	
ɢ%�đ)7Ȝ) q�ēʪǣͨס£đɘŧǶ�都服向
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2.4.13 Č¥�ÁËå  

ˍ̛� Ț�Òì˺;Γ  

ʘʗ Java ΑԎr̳υ四ʱ�êƨĶ� ClassFile ď只ˑCפ

Class�ÒƂŐŜì˺ȫʰƐ�Ý סl�	­�Ŏɘ�四ƣı�¦四ù9Ņ��服פ

ClassFile {
    u4             magic; //Class ⽂件的标志
    u2             minor_version;//Class 的⼩版本号
    u2             major_version;//Class 的⼤版本号
    u2             constant_pool_count;//常量池的数量
    cp_info        constant_pool[constant_pool_count-1];//常量池
    u2             access_flags;//Class 的访问标记
    u2             this_class;//当前类
    u2             super_class;//⽗类
    u2             interfaces_count;//接⼝
    u2             interfaces[interfaces_count];//⼀个类可以实现多个接⼝
    u2             fields_count;//Class ⽂件的字段属性
    field_info     fields[fields_count];//⼀个类会可以有个字段
    u2             methods_count;//Class ⽂件的⽅法数量
    method_info    methods[methods_count];//⼀个类可以有个多个⽅法
    u2             attributes_count;//此类的属性表中的属性数
    attribute_info attributes[attributes_count];//属性表集合
}
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!��̦Ŀ�ÿď只̦ˀ͕̐ɶ不每�! Class �êď只ԀȰ���³ˑê向

1. ˊĳ: ́����ê�̓��� |ΑԎrĞē� Class �ê向
2. Class �ÒĚ� פClass �ê�Ł�ś四Ŏɵ⼼朋ÁıΩ�向
3. Čá̧ פıă⽔��ɘ©o�ıăפǂ�ă=见ś˲H向
4. �˲ ËǦǱ פɞɯH�ɠ²�³ʱŷŭĞĢ˽h�⼦àtĈ四ŏ本פ�� Class �ʱ,�ĞĢ四�̓�

public ŷŭ abstract ʱɩ四ns�ʱ�z�̓ř�� final ��向
5. ���Ț˃ȿ,ʔȚ˃ȿ פʱώ˲H�́���ʱ�}ɢ��四ͺʱώ˲H�́���ʱ�ͺʱ�}ɢ
��四ƨ� Java ǒȥ�ĶȠ̺四�7ͺʱώ˲G
��四ʮ� java.lang.Object lþ四�
�
java ʱ�
ͺʱ四¬Įʮ� java.lang.Object þ四�
 Java ʱ�ͺʱώ˲��� 0向

6. �ûÿ˃ȿȖñ פĞĢώ˲ʪĔH�ӻ̋��ʱ¡[�@³ĞĢ四�³|¡[�ĞĢ¼̦implents(n
s��ʱ�§�ĞĢ�zʯ�extends) N�ĞĢˀ̐Ç̈�͠şɉ	ĞĢώ˲ʪĔ�向

7. �ƂƢ³Ȗñ פӻ̋ĞĢŷʱ�ř��Ïă向ǂǳŏ本ʱŢÏă7Ȱ¡⼿Ïă四»�ŏ本	xāđġ
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ř��˪ġÏă向
8. qß³Ȗñ פʱ��xā向
9. Ĺ®³Ȗñ פ 	 Class �ê四ǂǳÅ四xāÅ��)7⾯ë�O�ŦÀÅʪĔ向

bRȚ�Ê�(Ǚ�Κ  

ʱ«ß*Ɏפ�Ê->şû->Ȩċĺ向ƖĞ*Ɏj)4�Tƾ:ǞǶ->ƫƴ->ĥ̑向

<�Ê��ž\�S"?  

ʱ«ß*Ɏ���ƾ四��ÃC!�3êUIפ

1. Ć*}ʱ�±Ð�˒Įʱ�·ÝŇǂƅÍ
2. ¼ǂƅÍ�ŹÅ�Ǩǵɘ⾃ď只ĖȖ�xāȚ�Ŗ�%Şʗď只
3. 	đɘ�+C��ŹÅĻʱ� Class >ɹ,��xāȚ�³Şʗ�⼦àØĢ

ΑԎr̳υ����3Qě�ɝÔ四¬Į�ƣıʇe�向Ânפ"Ć*}ʱ�±Ð�˒Įʱ�·ÝŇǂƅ
Í" ě0
ƽ�ɝÔÇŴS±ÐוÞg±Ð向ÂnפÂʅıµ���Ç ZIP ŏ�ʄÐסDN9[�
JARוEARוWARƱǖ�ʹ难服וÎL�ê+C̚סɩĜH��JSP服��向

��ŪĳȫȚ��Ḛ̂ƢΔ�Ḛ̂Ƣ¢½Ț�§ÈĠƂŐº�]�Ε�'ʏ®3ā�̰ƢΖ��ž $
'4+±?*'4��ȬȚ�Êȣ+ʏĠƂŐº�¢½qƌΔ¸ƀ��Ț�Êȣ� loadClass() q
ßΕΉĳȫȚǮ�ä(Ț�ÊȣǫǍΖĝŮ Java ʠ͉kćûǫǍΉ

ʱ«ßˁוğČθОˡɩ��ƣıË��iɠQ四�ġ4đŊ�	N��àć�Ķǹ不每�向

«ß作ǳ=ƖĞ作ǳ�ġ4đŊ�ƞՑÝ��四«ß作ǳʓƠďͧ四ƖĞ作ǳ) ��~Bİ�向

bRń¤Ț�Êȣ?  

JVM �đ˟�T�Ë�� ClassLoader四ʮ� BootstrapClassLoader ÎLʱ«ßˁͼƨ Java ¡[˓}
ġȠ̺�java.lang.ClassLoaderפ

1. BootstrapClassLoader( ˑ ] Ț � Ê ȣ פ ( 6 ˳ ˽ � « ß ʱ 四 ƨ C++ ¡ [ 四 ͑ ͟ « ß
%JAVA_HOME%/libƲɊ!�jarŏ=ʱŷŭŷ| -XbootclasspathƸŞƽ��äԩ���
ʱ向

2. ExtensionClassLoader(ͅȂȚ�Êȣ) ͑͟��פ«ßƲɊ %JRE_HOME%/lib/ext ƲɊ!�jarŏ=
ʱ四ŷ| java.ext.dirs żɬÏă�ƽ��äԩ!�jarŏ向

3. AppClassLoader(ùDǙɗȚ�Êȣ) :�Ġ &Hǥ�«ßˁ四͑͟«ß®�ĜHclasspath!��

jarŏ=ʱ向

üêʶ˩ȶǮbR�Κ�ˍ̛� �?  
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üêʶ˩ȶǮˍ̛  

u��ʱ�
��>Ĝń�ʱ«ßˁ向żɬ�� ClassLoder 	时�Ą��%°�ɽƒŜH üêʶ˩ȶ
Ǯ 向ő	ʱ«ß�%°四żɬ�Ʈƿ乐ʤ®�ʱ�̓|«ß*向�~|«ß�ʱ�ĬĞ电p四̓ʯy�
ПÕ«ß向�Ê�#¡Ζűſ��ĔÅĖʶ˩ĔʔȚ�Êȣ� loadClass() Ğ©Ζ�ĉ�
�ÅĖ3
Ł�ùĔĤğ�ɀɈ�ˑ]Ț�Êȣ BootstrapClassLoader �Ή�ʔȚ�ÊȣQßĞ©#ΖrŮ�
J�Ğ©Ή®ͺʱ«ßˁ�null%四�ŜH来dʱ«ßˁ BootstrapClassLoader ��ͺʱ«ßˁ向

u�ʱ«ß�
��ͺʱ«ßˁ四 &Ć*!��Ɏ̐�ɕɵ向

Output

public class ClassLoaderDemo {
    public static void main(String[] args) {
        System.out.println("ClassLodarDemo's ClassLoader is " + 
ClassLoaderDemo.class.getClassLoader());
        System.out.println("The Parent of ClassLodarDemo's ClassLoader is " + 
ClassLoaderDemo.class.getClassLoader().getParent());
        System.out.println("The GrandParent of ClassLodarDemo's ClassLoader 
is " + ClassLoaderDemo.class.getClassLoader().getParent().getParent());
    }
}
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AppClassLoader��ͺʱ«ßˁ�ExtClassLoader ExtClassLoader��ͺʱ«ßˁ�null四nullø�ň
³ExtClassLoader.
ʔȚ�ÊȣΖf� Bootstrap ClassLoader 向

Î¡��ğČɿ朋�ŊŸP²�ΒŌ四 &�́¹Ō�ğČ��ͺ˕四�S�ğČ^�;Åǚ��“ͺ
˕��̬”��m�四ě��(E�
�� Mather ClassLoader =�� Father ClassLoader 向ɗþ四ʱ
«ßˁl��“ͺ5”Èż���Ć*Ƞ̺�Ô[�四�ƨ“ǼƿŢ”�Ǹ�向ǌxAPI�Ӏ>�ġ4�ӻ
̋n!:

The Java platform uses a delegation model for loading classes. The basic idea is that every class
loader has a "parent" class loader. When loading a class, a class loader first "delegates" the search
for the class to its parent class loader before attempting to find the class itself.

üêʶ˩ȶǮ�VɞŜ1̑  

ğČθОˡɩ�¡[ŹƓƣıȨĶ四դˤƣıĂԺ四�ʪ�	  java.lang.ClassLoader �
loadClass() �四¿ÈŹƓn!�Ǜ向

ClassLodarDemo's ClassLoader is sun.misc.Launcher$AppClassLoader@18b4aac2
The Parent of ClassLodarDemo's ClassLoader is 
sun.misc.Launcher$ExtClassLoader@1b6d3586
The GrandParent of ClassLodarDemo's ClassLoader is null

private final ClassLoader parent; 
protected Class<?> loadClass(String name, boolean resolve)
        throws ClassNotFoundException
    {
        synchronized (getClassLoadingLock(name)) {
            // ⾸先，检查请求的类是否已经被加载过
            Class<?> c = findLoadedClass(name);
            if (c == null) {
                long t0 = System.nanoTime();
                try {
                    if (parent != null) {//⽗加载器不为空，调⽤⽗加载器
loadClass()⽅法处理
                        c = parent.loadClass(name, false);
                    } else {//⽗加载器为空，使⽤启动类加载器 BootstrapClassLoader 
加载
                        c = findBootstrapClassOrNull(name);
                    }
                } catch (ClassNotFoundException e) {
                   //抛出异常说明⽗类加载器⽆法完成加载请求
                }
                
                if (c == null) {
                    long t1 = System.nanoTime();
                    //⾃⼰尝试加载
                    c = findClass(name);

                    // this is the defining class loader; record the stats
                    sun.misc.PerfCounter.getParentDelegationTime().addTime(t1 
- t0);
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üêʶ˩ȶǮÓ��S"
ĞçΚ  

ğČθОˡɩŎɵ�JavaɎ̐�Ϟ�Ŗ�四)7天ǲʱ�Ëȟ«ßסJVM Ț4��ʱ�xǖ�˘˘ʘʗ
ʱ�四¿��ʱ�ê|���ʱ«ßˁ«ßǪ+��o����ʱ服四�Ŏɵ� Java �Ϝ' API �|
并Ʃ向ns�H0
ŜHğČθОˡɩ四m�u�ʱ«ßˁ«ß�O�z��9[�³àć四Ân &
⼼ǀ��ʽ� java.lang.Object ʱ�z四@#Ɏ̐Ŗ��%°四żɬ��9[����� Object
ʱ向

gl $��Düêʶ˩ȶǮÉ"ƭΚ  

��天ǲğČθ美rŇ四 &)7�O�˒��ʱ«ßˁ四`NËß loadClass() ő)向

gĦ��ȬȚ�Êȣ?  

ʮ� BootstrapClassLoader ÎLʱ«ßˁͼƨ Java ¡[˓}ġȠ̺�java.lang.ClassLoader�向
ns &���˒�O�ʱ«ßˁ四/�ʠļ�Ƞ̺ ClassLoader向

T źƏr­ό+Şʗď只+Əā  

3.1 źƏr­ό  

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

3.1.1 OSI TCP/IPłɈ�ì˺ ţ�,�
ń¤˦Ɏ?  

_ǋźƏr­ό% &�́ϖHʼ��ȁā四����= OSI = TCP/IP �ǼQ四ϖH�fG
š˽时
̄�Ôżď只四�g͡Ȩϫj ¼⽤ǡ合̋ĂΣ向

                   
 sun.misc.PerfCounter.getFindClassTime().addElapsedTimeFrom(t1);
                    sun.misc.PerfCounter.getFindClasses().increment();
                }
            }
            if (resolve) {
                resolveClass(c);
            }
            return c;
        }
    }
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ďĔ͘Ɍ­�Iͷ四��m!;四ƣıȨ��不每�!Ų˽��H向

ùDɈ  

ùDɈ(application-layerΕ�ōǒ�ä(ùDÈǙ��Ŧɾ�±?Ģ��˂ùDΉĜH˽时̄�˒��
ĜHÝɎסÝɎפ�r�Á	Ŗ��Ɏ̐服��Ćt=ƞ͘�̳ʯ向>����­όĜHļ����Ĝ
H˽时̄向	͘Ɍ­�ĜH˽时̄/�四n˵�ŋǯDNS�四ǦŘǬƘ­ĜH� HTTP˦Ɏ四ǦŘ�5Ξ
ê� SMTP˦Ɏ��向 &£ĜH˽ƞ͘�ŞʗĶĕʽ�Ɯ�向

˵�ŋǯ

х�żɬ(Domain Name SystemӠǀ DNS四Domain Name|朋�х�)�¬ŉ­��ʞϜ'Ħ
ȿ四ń��)7¼х�=IP;ç¿͘ҫʲ���4ȗǖŞʗӺ四 ȉŜ�^xƫ�⼦à͘Ɍ­四m
�H-čĀ ȉ|rˁĬĞʄÐ�IPŞӇ向סƂûƂ˄服⼿nפ��¶Ǿ� Web ­ơ)���ń
	­��âǥ四mх��¿®�Îâʳ;ç四Ćıх��ŜHĻ¶Ǿ��ʽŷȨʽ向⼿n��ť�
�K͉¶Ǿ�х�四ʱ˙�,
.Oracle ¶Ǿ�х�� wwwו�IBM ¶Ǿ�х�� www.ibm.comפ
oracle.comוCisco¶Ǿ�х�� www.cisco.com �向

HTTP˦Ɏ

ñ��ŋα时̄סHTTP四HyperText Transfer Protocol)�͘Ɍ­�ĜH6�Ǖ重��f­ό时
̄向�
� WWWסǬƘ­服 �ê�Ɵ̿ճΠ��ɞǿ向ȅź HTTP 6ˌ�Ʋ����ťκ�f
<ȗ=Ğē HTML Ȃ��xā向סƂûƂ˄服

ĬʱɈ  

ĬʱɈ(transport layer)�x�ōǒ��ɹʃýhƞxkÈǙe��ämĸʷäD�ĳȋĤʱĂǒ向ĜH
ÝɎƯHĻĦȿŋņĜH˽Ɯ�向“ĆH�”�ƽě�μ>ɏ��ŉ��­όĜH四m��fĜH)7Ŝ
H���Ŗα˽Ħȿ向ƨ��ǯ�r)�%Ŗ���ƳɎ四¬ĮŖα˽
ȟH=4H�ƚ 向�ΙȟH
��ƽ��ĜH˽ÝɎ)�%ŜH!�Ŗα˽�Ħȿ四4H=ȟH¿ǽ四�Ŗα˽£ē��tĈ4²ƞ
͝��ĜH˽��¿ĜÝɎ向

ĬʱɈx�ĲD4 h_˦Ɏ:

公
众
号

Ja
va

Guid
e

http://www.ibm.com/
http://www.oracle.com/
http://www.cisco.com/


1. ĤʱʏĠ˦Ɏ TCPסTransmission Control Protocol服--ťκ�ýşû�四'ŷ�ŞʗŋαĦȿ向
2. �DƖĳȋ˦Ɏ UDPס�User Datagram Protocol服--ťκQşû�四Ȝ6�ʰ{�ŞʗŋαĦȿס�ħ
ǶĳȋĤʱ�'ŷ®服向

TCP   UDP �:°¥ËåOΉ

�˂Ɉ  

	 ŉřk�˂�Èzäm�h�ŉřke�'��w(-��ĳȋʝÎΖ�'�*�w(-�äm2
�Ή�˂Ɉ�ōǒ��ąǬñƷ���ÎŮ9ŦƸìLΖ ɋħĳȋǇ#ĤğΉ 	<ņŞʗ%四­ό˽
£Ŗα˽Ǫ+�Ɯ�ǳŷHǥŞʗƜ么ňC4ˑ=ŏÝ�ŋņ向	 TCP/IP Ôżď只�四ƨ�­ό˽Ŝ
H IP ˦Ɏ四¬Į4ˑ�Ŷ IP ĳȋť 四Ȩʽ ĳȋť向

�S�ųפ����ĬʱɈ�“DƖĳȋť UDP ”9�˂Ɉ�“ IP ĳȋť”ʟˀ向ɗþ四VƔ�Ŵ�˽�
ŞʗĶĕ四�)Փɬ;H“4ˑ”�ÅǛ向

�SĥǠƽ9四­ό˽��“­ό”·ǂ�~�� &Ćıˠ��ɝÔ­ό四m�ƽźƏr­όÔżď只
ˡɩ��T˽��ʽ.

͘Ɍ­�ƨ�ă�Δ只סheterogeneous服­όĆ*äƨˁסrouter服¿͘ƖĞ3��向͘Ɍ­ŜH�­
ό˽时̄�VƖĞ�­˛时̄סIntert Protocol服=ǅ�äƨĩɥ时̄四¬Į͘Ɍ­�­ό˽�Ŷc�Ȳ
ɈŷIPɈ向

ĳȋʝÎɈ  

ĳȋʝÎɈ(data link layer)äČǄȡ�ʝÎɈΉhƞxke��ĳȋĤʱΖ×�	�Ƣ�Ƣ�ʝÎ�Ĥ
ğ�Ζ��ĕ�ĲDãÍ�ʝÎɈ�˦ɎΉ 	o�¿ԌƅQl�ŋņŞʗ%四ĳȋʝÎɈ«�˂ɈŦ 
�� IP ĳȋťȫġ?Ά四	o�¿ԌƅQ��Ύä�ŋņ章向u�章ŏ本Şʗ=Ɵ��ͲŇtĈסn
�ƾtĈ四;çtĈ四ʦ¦ͲŇ�服向

	ĞēŞʗ%四ͲŇtĈŜĞē̹ ȉiW��章ÇŴ�ÂŉBİ=�Ŵ�Âŉďͧ向�g四ŞʗΎä
˽	ē���章N四�)Ç�ť9Şʗġ4四�ƞY­ό˽向 ͲŇtĈ,ŜĞē̹ ȉ看ɋ��ē��
章�
Βʦ¦向ns<[ʦ¦四ŞʗΎä˽�ȨĶ;͒˾��9�ʦ¦�章四7天ǲȠƥ	­ό�ŋņ
!-ÓÓŕũ­όȇ̞向nsļ�ƩÁŞʗ	Ύä˽ŋα%9[ʦ¦ס���(四ŞʗΎä˽�˘�看
¦四m˓,�ϕ¦服四@#��ϖH)ƶÀŋα时̄�ϕÁ9[�ʦ¦向�fxā�ŜΎä˽�时̄ȟ
͖³向

ö©Ɉ  

	ę¹˽��ŋņ�ŞʗĶĊ�Âŉ向 ö©Ɉ(physical layer)��D��V­͈ŉřkŐLe�°Ģº
�ɛ|ĤğΖƼ'�̂ͲƶǥÀĤʱˍŘ9ö©Ưƴ�ȔʢΉ ŜÎ���ŞʗΎä˽�ƟȞϾ­ό�ɝ
Ôŋα不Ǝ�X#向“̔�ŋņÂŉÍ”ÅǛ~¡˛�äŋņN�ÂŉÍ0
<+Ïŧ四>ŋņ�ÂŉÍ
�(四���ä
Ù���µ�向

	͘Ɍ­ŜH�Ųf时�6Ë�=61���� TCP/IP o�时̄向[	�&~ıť��TCP/IPě�
��ĶƽTCP=IP�o�ɝÔ�时̄四mƼƼÅǛ͘Ɍ­�ŜH�Ƕ�TCP/IP时̄γ向

×ì�  

�� &>źƏr­ό�š˽Ôżď只
�ˌƾ��Ō四!�年ņ�Ĩʃ˽Ôżď只ÿóď�!向ÿ�
https://blog.csdn.net/yaopeng_2005/article/details/7064869פ̞�
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3.1.2 TCP OaˡU9ăa̗U(�ÁČŶ)  

��ǿ́VΒ;£ŞʗņǚƲɞŅ四TCP时̄ϖH�Th得Z就ͯ向

TCP OaˡUȁǝÝĥ  
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n!ÿ�Ǜ四!��o�rˁ�Ć*3h得Ź��>x Á́Ğē=<ņƷĈ(ÿ��̞פ⼜ÿŌ
HTTP 孩 ) 向  

Ǆ ď Ɛ � Ý Θ  

Ƶǥ̹–<ņë
 SYN ɞɯ�Şʗŏ–�h得Z–Ħȿ̹
Ħȿ̹–<ņë
 SYN/ACK ɞɯ�Şʗŏ–·h得Z–Ƶǥ̹
Ƶǥ̹–<ņë
ë
 ACK ɞɯ�Şʗŏ–Th得Z–Ħȿ̹

�S"�OaˡU  
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OaˡU�Ŵ��Ǎǉ'ŷ�ämmRΖ&�äʹΖǄď�&��ĳȋ�8ğ ûðΖfOaˡU3x
��Ŵ���üqɋś�J :q�8ğ ûð�¯Č�Ή

��h得ZפClient X#�� ́ƒץServer ́ƒ�>x<ņÁı四�OĞēÁı

�·h得ZפClient ́ƒפ��O<ņוĞēÁı四>x<ņוĞēÁıץServer ́ƒפ�>x<ņÁ
ı四�OĞēÁı

�Th得ZפClient ́ƒפ��O<ņוĞēÁı四>x<ņוĞēÁıץServer ́ƒפ��O<ņו
ĞēÁı四>x<ņוĞēÁı

�7Th得Z� ́ƒğ<ē<ƚ �Áı四̽��)向

�S"�Ĥi SYN  

Ğē̹ŋp<ņ̹�<ņ� SYN ���Ǥʴ<ņ̹四 Ğē��tĈ́¡����<ņ�tś�向

SYN � TCP/IP ȸȲƖĞ%ŜH�得Ztś向	Ƶǥr=Ħȿˁl�ȸȲÁı� TCP ­όƖĞ
%四ƵǥrƮƿ<9�� SYN ƷĈ四ĦȿˁŜH SYN-ACK Ĝ˦ÅǛĞē����ƷĈ四6NƵ
ǥr�7 ACK(Acknowledgement[ί朋́פƒǂ见 ,	ŞʗĆtŋα�四Ğēơ<Y<ņơ��f
ŋαͲŇǂ见向ńÅǛ́ƒ<��Şʗ�~ĞèVΒ向 ]服ƷĈ˻Ĝ向�g	Ƶǥr=Ħȿˁl�
y ȸȲ3)ƶ�TCPƖĞ四Şʗy)7	Ƶǥr=Ħȿˁl�ŋ明向

Ĥ� SYN,�ɢ*�Ĥ ACK  

ğxĆtVΒƟ̿�oŭ͘¿<ņtĈ�VΒ向ŋ� SYN四ɵ�<ņx�Ğēx�ĆW0
àć四»�
Ğēx�<ņx�ĆW,ļ� ACK tś�Ý�ɕɵ向

ʤB�� TCP ƖĞʯļ�“ħh⽽Z”פ

Ƶǥ̹-<ņ�� FIN四H�È为Ƶǥ̹�Ħȿˁ�Şʗŋņ
�Ħȿˁ-ē��� FIN四ń<p� � ACK四́ƒ̐ś�ē��̐ś«1 向= SYN �g四�� FIN ¼
他H��̐ś
Ħȿˁ-È为¯Ƶǥ̹�ƖĞ四<ņ��FINYƵǥ̹
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Ƶǥ̹-<p ACK Ɯ�́ƒ四ě¼́ƒ̐śȅ˟�ē�̐ś«1

�S"�ăa̗U  

Ɓō�x�)7	ŞʗŋņďͧN<9ƖĞϋ©�Ći四ƙ>x́ƒNÝØŰÈ为͛ǵ向®ɗ�x�0

Şʗ�<ņ�%°四ʯ<9ƖĞϋ©Ći四>x́ƒN�Ã}È为�TCPƖĞ向

 A = B ��z四Ćző¼ďͧN四A (“ 0̩�(��”四Bp˦“ iW�”四»� B )פ5⼿�˵
,�
�(�z四A � �Ľ B Ū2�O�ƅ实ďͧĆz四�� B ) jʝȶʝȶ(��Ć四6N B (
“ (Ã�”四A p˦“iW�”四�gĆzyƏďͧ向

� � ƺ � Â ʅ ⽤ 本 四 ¸ å � ɸ ƺ � Â ʅ ɶ ˗ � �
ĝפhttps://blog.csdn.net/qzcsu/article/details/72861891

3.1.2 TCP,UDP ˦Ɏ�ƻ£  

UDP 	ŋņŞʗl��ļ�ƿȸȲƖĞ四ĵ;�r	ē� UDP Ɯ�N四�ļ�Y9Ɓṓƒ向˂`
UDP �ťκ)ƶƞ͝四»	ɏ³Iͷ! UDP ́��f6
ǣ�Ą�xǖ́�סH�ő%Ćt服四Â
nפ QQ ǒŮו QQ ĹȾ וĬ˹��

TCP ťκ�ĠƖĞ�Ħȿ向	ŋņŞʗl�Ɵ̿ƿȸȲƖĞ四ŞʗŋņďͧN�ϋ©ƖĞ向 TCP �ť
κǕ˹ŷ�˹Ħȿ向ƨ� TCP �ťκ)ƶ�四�ĠƖĞ�ŋαĦȿסTCP�)ƶÔ[	TCP	ŋ明Şʗ
l�四�
Th得Z�ȸȲƖĞ四m˓	Şʗŋ明%四
́ƒ̯וĢוËŋוǰ话ͲŇrŇ四	Şʗŋ
ÃN四,�ʤBƖĞH�ƅʨżɬȇ̞服四��Ä7天ǲ�«�ǅ�B̼四ńƒ四ÍăͲŇ四ź%ˁ
7ȰƖĞƻ¹�向��˘Ŝ时̄ŞʗĶĕ�Ʈġ��/�四,�他Hǅ�Ņ¹rȇ̞向TCP �́H��
êŋαו<ņ=ĞēΞêוĵɎɅɊ�Ñɱ向

3.1.3 TCP ˦ɎgĦħǶ'ŷĤʱ  

1. ĜHŞʗ|4ԠC TCP ƒ�6ȓĔ<ņ�Şʗɡ向
2. TCP Y<ņ�u��ŏÝ�⼼ś四Ğēx>ŞʗŏÝ�ş̐四£
̐ŞʗŋņYĜH˽向
3. �ƲǞ9Θ TCP ¼ŎŘńƮġ=Şʗ�看ɕ=向����̹�̹�看ɕ=四Ʋ��看ɋŞʗ	ŋα*
Ɏ��ƁōÏŧ向nsē�ǳ�看ɕ=
ʦ¦四TCP ¼͒˾��Ɯ�ǳ=�́ƒē�ĮƜ�ǳ向

4. TCP �Ğē̹�͒˾Ëȟ�Şʗ向
5. �ºáʏĠΘ TCP ƖĞ�u�x�
ы��.�啊̃Ĵ�四TCP�Ğē̹GԢǅ<ņ̹<ņĞē̹啊
̃Ț Ğ情�Şʗ向®Ğēx��ȰŅ¹<ņx�Şʗ四 ťǛ<ņx̶Ƚ<ņ�Ǵͨ四ʋ˞ŏ͒
ĳ向TCP ŜH�ÍăͲŇ时̄�)Ï�.�їd̯Ģ时̄向 סTCP ƯHїd̯Ģ¡[ÍăͲŇ服

6. Ɵ̞ʏĠΘ ®­όǰ话%四ʣòŞʗ�<ņ向
7. ARQ˦ɎΘ ����¡[)ƶŋα�四ń�ʹ�ù¹��u<Ã��4ˑ�ȳ˞<ņ四�ƙ>x́
ƒ向	ē�́ƒN�<!��4ˑ向

8. �Õ#¸ĤΘ ® TCP <9��ǳN四ń来d���%ˁ四�ƙƲ�̹́ƒē���Ɯ�ǳ向ns� 
Ȱ%ē���́ƒ四¼Ë<��Ɯ�ǳ向
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https://blog.csdn.net/qzcsu/article/details/72861891


3.1.4 ARQ˦Ɏ  

�]¸ĤÅĖסAutomatic Repeat-reQuest四ARQ服�OSIˡɩ�ŞʗΎä˽=ŋα˽�¦ΒϕÁ时̄
l�向ńĆ*ŜH́ƒ=ñ%�o�rŇ四	�)ƶĦȿ�ʹ难�¡[)ƶ�tĈŋα向ns<ņx	
<ņN�ǳ%�lđ0
ē�́ƒ章四ńĆı�Ë�<ņ向ARQŏ本ȳ˞�ƙARQ时̄=ƖƥARQ时
̄向

Ǌȳ{ŢARQ˦Ɏ  

�ȳ˞�ƙ时̄���¡[)ƶŋα�四ń�ʹ�ù¹��u<Ã��4ˑ�ȳ˞<ņ四�ƙ>x́ƒ

ñ%%�N服四,�0ס�%pȟACK服向ns*��ǳסē� ACK ́ƒ四(�0
<ņCƚ四
ļ�Ë�<ņ四Ĭ�ē�́ƒN�<!��4ˑץ
	ȳ˞�ƙ时̄�四̻Ğēxē�Ëȟ4ˑ四�͒˾Ļ4ˑ四»�%,�<ņ́ƒץ

ƨLΘ ȨĶ

ɮLΘ tWƯHͨȽ四�ƙ%��

1) QȔ�Eʑ:

<ņx<ņ4ˑ,Ğēx	̳�%�đē�,ě˓pȟ́ƒ.<ņx�h<ņ向

2) 5VȔ�EʑΔÕ#¸ĤΕ:

ȳ˞�ƙ时̄�ñ%Ëŋ�ƽG�ñ*�ǳ%�会`0
ē�́ƒ四�Ëŋ��<ņ*�4ˑסƒ��
y<ņ*�4ˑ͒ĳ�服向¬Įu<ņÃ��4ˑļ�ȅ˟��ñ%ź%ˁ四ÎËŋ%�ĜÂŞʗ	4
ˑŋα�ĤͼƼ电%�^��³向�f�dËŋxǖıʽ� �]¸ĤÅĖ ARQ 向ɗþ	ȳ˞�ƙ时̄
�̻ē�Ëȟ4ˑ四�͒˾Ļ4ˑ四»�%,�<ņ́ƒ向şū ARQ ˦Ɏ )ťqtWƯHͨ向<ņƘ
Ř��<ņ̯Ģ四ήĊ�<ņ̯Ģđ�4ˑ)Ɩƥ<ņ9-四m�ļ��ƙ>x́ƒ向Ğēx�́ϖH
ŵƭ́ƒ四>̦̐�ǚ�6N��4ˑ<ņ́ƒ四Å����4ˑĊ˟��
4ˑ��~Á́ē��向

3) ɋśɺč9ɋś˯�

�ɋśɺč ́פƒƷĈ	ŋα*Ɏ͒ĳ向®A<ņM1ƷĈ四Bē�N四BĠA<ņ���M1́ƒƷĈ四
»Ě	ŋα*Ɏ�͒ĳ向mAě�iW四	ñ%ź%*N四AËŋM1ƷĈ四B�hē�ĻƷĈNϖÐ
7!oQ晚国1פ. ͒˾��Ëȟ�M1ƷĈ四�Ġ�˽ƞ͝向 2. ĠA<ņ́ƒƷĈ向ס��ƒ��~
<ņ*�四���<ņ向A Ëŋ四�ɵ�B�́ƒƷĈ͒ĳ服向
�ɋś˯� ́פƒƷĈ	ŋα*Ɏ�著�向A<ņM1ƷĈ四Bē�ě<ņ́ƒ向	ñ%%�đ0
ē�
́ƒƷĈ四AËŋM1ƷĈ四B会`ē�ěȠƥ<ņ́ƒƷĈסBē��2ƉM1服向Į%Aē��B�·
h<ņ�́ƒƷĈ向Ğ2<ņÎLŞʗ向*���四Aē��B��h<ņ�>M1�́ƒƷĈסA�
ē��2Ɖ́ƒƷĈ服向Ņ¹n!1פ. Aē�Ëȟ�́ƒN四ĬĞ͒˾向2. Bē�Ëȟ�M1N四�Ĭ
Ğ͒˾Ëȟ�M1向

şūARQ˦Ɏ  

Ɩƥ ARQ 时̄)ťqtWƯHͨ向<ņxƘŘ��<ņ̯Ģ四ήĊ�<ņ̯Ģđ�4ˑ)7Ɩƥ<ņ
9-四m�ļ��ƙ>x́ƒ向Ğēx�́ϖHŵź́ƒ四>̦̐�ǚ�6N��4ˑ<ņ́ƒ四Å�
���4ˑ�˞��
4ˑ��~Á́ē��向

ƨLΘ tWƯHͨq四ŊŸ¡[四őŜ́ƒ͒ĳ四��ƟËŋ向
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ɮLΘ � Ġ<ņxǽҫ9Ğēx�~Á́ē���
4ˑ�tĈ向 Ânפ<ņx<ņ� 5Ē ƷĈ四
���TĒ͒ĳ3סś服四�%ĞēxG >�o�<ņ́ƒ向<ņxVāiWNT�4ˑ�!ȕ四m
G
£NT�}ġËŋ�h向��Ŷ Go-Back-NסpΟ N服四ÅǛļ�Οp�Ëŋ�~<ņ*� N �
ƷĈ向

3.1.5 ˼]ɥÿ9ºáʏĠ  

TCP ŲD˼]ɥÿ�VºáʏĠΉºáʏĠ���ʏĠ8ğq8ğƣʊΖħǶûðq�!ǇûðΉ Ğ
ēx<ņ�́ƒƜ���̯Ģǂǳ)7H�ͲŇ<ņx̯Ģ�.四ÇmŃ˻<ņx�<ņǴͨ向¼̯Ģ
ǂǳȅ˟� 0四ʯ<ņx� <ņŞʗ向

3.1.6 Ɵ̞ʏĠ  

	ɏǳ%�四̻>­ό�ɏ�ȇ̞�ļĽñ*�Ļȇ̞� ťκ�)Hġ4四­ό�À ��Ïʺ向�
fIͷ�Ŷǰ话向ǰ话ͲŇ����ʋ˞*��ŞʗųØ�­ό�四�g�)7Ŝ­ό��äƨˁŷΎ
ä�˗*ß向ǰ话ͲŇ��c��
���ť四��­ό ȉ̺è[
�­ό͑再向ǰ话ͲŇ���}
˪À�*Ɏ四ԀȰ��
��r四�
�äƨˁ四7Ȱ¯̶Ƚ­όŋαÀ 
È��
¬˖向¿ǽ四Í
ăͲŇƼƼ�Q>QĆtă�ͲŇ四��̹�̹�àć向ÍăͲŇ��c����ҼŇ<ņ̹<ņŞʗ
�Ǵͨ四7ƫŜĞē̹�"ȰĞē向

��Ý�ǰ话ͲŇ四TCP <ņx�ƘŘ�� Ɵ̞ɥÿ(cwnd) �͛ǵÏă向ǰ话ͲŇ̯Ģ��.ÐǸ�
­ό�ǰ话Ɏû四ě˓dǵÏŧ向<ņxP�O�<ņ̯ĢÐ�ǰ话̯Ģ=Ğēx�Ğè̯Ģ�ʅ.�
��向

TCP�ǰ话ͲŇϖH�ħfƏā四ő ǂ>ċ ו Ɵ̞˓ơ ו=¸Ĥ = =͆ƾ向	­ό˽�)7Ŝäƨ
ˁϖHȓ®�4ˑ͒˾就ͯסn�dɆɉƻ¹ AQM服四7ʣò­όǰ话�<+向

�ǂ>ċΘ ȤBİƏā�ƕä�®�rBİ<ņŞʗ%四nsȲő£�ăŞʗǂƅųØ�­ό四@#
) �˲3­ό前话四¬�[	,�iW­ό�见ĔIͷ向~ɕÅ�四ʅ
�xā�ƿ那ɋ�!四ő
ƨ.��Ҡϒ��<ņ̯Ģ四���ƨ.��Ҡϒ��ǰ话̯ĢŞȢ向cwndˌİȢ�1四u~*��
ŋ˹̉h四cwnd«и向
�Ɵ̞˓ơΘ ǰ话天ǲƏā�ƕä�Pǰ话̯Ģcwnd啊Ȥ��四őu~*��Ƽ电%�RTT�£<ņ
©�cwnd«1.
�=¸Ĥ =͆ƾΘ 	 TCP/IP �四AǴËŋ=候ȟסfast retransmit and recovery四FRR服��fǰ
话ͲŇƏā四ń AǴ候ȟ͒ĳ�Şʗŏ向0
 FRR四nsŞʗŏ͒ĳ�四TCP ¼�ŜH�%ˁ�
�Ľŋα什ȳ向	什ȳ��ǳ%�đ四0
��ŷȟŇ�Şʗŏ|<ņ向
� FRR四nsĞērĞē
����̦ˀ̐�Şʗǳ四ń�ȲőY<ņr<ņ��Ëȟ́ƒ向ns<ņrĞē�T�Ëȟ́ƒ四
ń�Ȑ�́ƒêƽ9�Şʗǳ͒ĳ�四ěȲőËŋ�³͒ĳ�Şʗǳ向
� FRR四���¬�Ëŋ%
�Ľ�什ȳ|位Β向 双®
Ķǹ�Şʗŏ͒ĳ%四AǴËŋ=候ȟסFRR服 6
ǣ;Ą�向®
�
�ŞʗtĈŏ	ɏ�ǳ/Ȫ�%�đ͒ĳ%四ńʯ� /
ǣ;Ą�向

3.1.7 	Ȯȕȣ�ʱÃurl7Ð ->> ȐƐxƮ�(Ǚ(�ÁČŶ)  

Ƃû
Ù6�¢à��àć向

�B��­Ȃ四Ƕ�*Ɏ�ŜHŴ³时̄

ÿŌסÿ��̞פ⼜ÿŌHTTP孩服פ
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óÔ�(4�7!¤�*Ɏ:

1. DNSŌҁ
2. TCPƖĞ
3. <ņHTTPÚĽ
4. ĦȿˁŅ¹ÚĽě电pHTTPƜ�
5. ˔ʧˁŌҁֽ⽇Ȃ�
6. ƖĞďͧ

ɝÔ)7ƸȞ!��ɸ�ĝפ

https://segmentfault.com/a/1190000006879700

3.1.8 ʀƤŜ  
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https://segmentfault.com/a/1190000006879700


3.1.9 ł_˦Ɏ HTTP˦Ɏe��¶ŋ  

�́�Õǌ�Ć*�g�àć�ȞГ�>źƏr­όiɠÔż�¹Ō向

ÿ��̞פ⼜ÿŌHTTP孩
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3.1.10 HTTP�şû,ǅşû  

	HTTP/1.0�ɽƒŜHȪƖĞ向���(四Ƶǥ̹=ĦȿˁuÝ��hHTTPͿ�四�ȸȲ�hƖĞ四
Ɓȿďͧ��ʤƖĞ向®Ƶǥ̹˔ʧˁ⼦à�ɏ�HTMLŷÎLʱɩ�WebȂ�ŏͮ
ÎL�Webȇ̞
�CSS�ê�服四uȘ��g��Webȇ̞四˔ʧˁ��ËוÿÙ�êוnJavaScript�êסȸȲ��
HTTP�z向

mÇHTTP/1.13四ɽƒŜH�ƖĞ四H7ŎŘƖĞŉÀ向ŜH�ƖĞ�HTTP时̄四�	˻Ĝ¨«Ø�
�ŹƓפ

	ŜH�ƖĞ�Iͷ!四®��­Ȃ�BÃCN四Ƶǥ̹=Ħȿˁl�H�ŋαHTTPŞʗ�TCPƖĞ
��È为四Ƶǥ̹�h⼦à��Ħȿˁ%四�ȠƥŜH��Ē�~ȸȲ�ƖĞ向Keep-Alive��ǩƄŎ
ŘƖĞ四ń
��ŎŘ%�四)7	���Ħȿˁ͉êסnApache服�ȅ���%�向¡[�ƖĞļ�
Ƶǥ̹=Ħȿ̹�ǦŘ�ƖĞ向

HTTP˦Ɏ��şû9ǅşûΖ�Ř��TCP˦Ɏ��şû9ǅşûΉ

—— ⼜HTTP�ƖĞוȪƖĞ͙ˈ�X#ק孩

3.1.11 HTTP��ħǡʀƤ�˦Ɏ,gĦħǡDƖʀƤ?  

HTTP ��f�Ŏɘ͛ǵ四őV͛ǵסstateless服时̄向���( HTTP 时̄�§�>ÚĽ=˻Ĝl�
�Ćt͛ǵÝ�Ŏɘ向@# &ŎɘHǥ͛ǵĉקSession rŇ�ɘ	����ŌǸ��àć四Session
����H��Ć*Ħȿ̹čɊHǥ�͛ǵ向̚ɩ�Ñɱ�ʫę�四®��ң«Ɉ½�ʫę��%°四
żɬ�iW�Ŵ�HǥͿ��四¬� HTTP 时̄�V͛ǵ�向Ħȿ̹Yŉ��Hǥɤȸŉ�� Session
lN�)7ɞɠ��Hǥě˓ŪՃ��Hǥ́�ס�Iͷ!四Ħȿˁ�	��%�đŎɘ��
Session四*�%�ɢŇ四��̼Ѷ��Session服向

	Ħȿ̹Ŏɘ Session �xā/�四6ıH���đɘ=ŞʗӺ(Ân�ŜHđɘŞʗӺredisŎɘ)向͡
` Session ɘ©	Ħȿˁ̹四@# &nō¡[  Session ŪՃĉק�ġ4Iͷ!四 &��Ć*	
Cookie �年«�� Session ID �xǖ�ŪՃ向

Cookie ŭDÉ"ƭ?

6ıH���ƯH URL Ëǀ£ Session ID ĬĞ年«	URLäԩ�N�向

3.1.12 Cookie��D�S"?9Session
S"ƻ£Κ  

Connection:keep-alive
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https://www.cnblogs.com/gotodsp/p/6366163.html


Cookie = Session��H�ŪՃ˔ʧˁHǥ§Ɖ��zxǖ四»�oŭ�ĜHÑɱ�a�g向

Cookie �ɱD�ħǡDƖmæ Ânל &	 Cookie �Ŏɘ�~ɅɊ*"HǥtĈ四!h⼦à­ơ�
%°Ȃ�)7�dǱ�ɅɊ��³ʹ�tĈY获́�םץ��­ơ��
ŎŘɅɊ���(!h��⼦
à­ơ�%°��ļ�Ë�ɅɊ�四��¬�HǥɅɊ�%° &)7ɘ©��� Token 	 Cookie
�四!hɅɊ�%°Gļ�ʘʗ Token Ȣ�ǧĭHǥő)(��Æ}ȞϾ四Ë�ɅɊ�́�¼ Token Ë
ǀ)ץ强ɅɊ�h­ơN⼦à­ơÎLȂ��ļ�Ë�ɅɊ向Session �x��D��ä(ĂǒɪëǖD
Ɩ�ʀƤΉ ̚ɩ�Ñɱ�ʫę�四®��ң«Ɉ½�ʫę��%°四żɬ�iW�Ŵ�HǥͿ��四¬
� HTTP 时̄�V͛ǵ�向Ħȿ̹Yŉ��Hǥɤȸŉ�� Session lN�)7ɞɠ��Hǥě˓ŪՃ
��Hǥ�向

Cookie ŞʗŎɘ	Ƶǥ̹(˔ʧˁ̹)四Session ŞʗŎɘ	Ħȿˁ̹向

Cookie ɘ⾃	Ƶǥ̹�四mSessionɘ⾃	Ħȿˁ�四¿>�( Session Æ}À^q向ns�	 Cookie
�ɘ⾃�³⼰btĈ四��ĬĞǀØ Cookie �四6
 ¼ Cookie tĈ«͋`NŜH��%°�-Ħȿ
ˁ̹Ō͋向

3.1.13 HTTP 1.09HTTP 1.1�x�ƻ£�S"?  

�ġ4p˦˲H�ɸ�ĝ  https://mp.weixin.qq.com/s/GICbiyJpINrHZ41u_4zT-A? ��³đ
Ŋ向

HTTP1.06×	­Ȃ�ŜH�	1996F四@�%°G�ŜH�³ʅ�ȨĶ�­Ȃ�=­όÚĽ�四m
HTTP1.1ʯ	1999FyBİǕ重ĜH�[	�Ų�˔ʧˁ­όÚĽ�四�%HTTP1.1��®�ŜH6�
Ǖ重�HTTP时̄向 ��Ț²��Ô[	פ

1. ��şû : 	HTTP/1.0�ΖǺśĲD��ǅşû四���(uhÚĽ��Ë�ȸȲ�hƖĞ向HTTP �
ʹ�TCP/IP时̄�,u�hȸȲŷŭʤBƖĞ�ļ�Th得Zħh⽽Z�B̼四nsuhÚĽ���
g�z四B̼�Âʅ�向¬Į6
 ƘŘ���ƖĞ四)7H��ƖĞ�<��ÚĽ向HTTP 1.1
0ΖǺśĲD�şû ,ɽƒB来Connectionפ keep-alive向 HTTP/1.1�Įūşû
Ūº�ŵqƌ9º
�ŵqƌ 向Í�Ƴxǖ�Ƶǥ	ē�HTTP�˻ĜƜ�l�� Ğ2<ņ��ÚĽƜ�向¯l¿>Ĝ
�ƣÍ�Ƴxǖ�Ƶǥ	ē����˻ĜNy <ņ!��ÚĽ向

2. ��ʡʀƤɇùŜ :	HTTP1.1����24�¦Β͛ǵ˻ĜƓ四n409סConflict服ÅǛÚĽ�ȇ̞¯ȇ
̞�®�͛ǵ<+̃ȱס410ץGone服ÅǛĦȿˁ��ɏ�ȇ̞|ǩƄÀ�үʮ向

3. �˾ ǡĞ©  :	HTTP1.0���ŜHheaderS�If-Modified-Since,Expires�c�啊ɘ乐ʤ�ɞǿ四
HTTP1.1ʯ˲Ø�^��啊ɘͲŇ就ͯ⼿nEntity tag四 If-Unmodified-Since, If-Match, If-None-
Match�^�)κĩɥ�啊ɘ¨�ͲŇ啊ɘ就ͯ向

4. �ÓʞƨĺǇ�˂şû�ĲD :HTTP1.0�四ɘ	�³ŕũëΏ�[ɹ四⼿nƵǥ̹G�ļ�ɏ�>ɹ
��ġ4四mĦȿˁĚ¼Ƕ�>ɹņ*��四ě˓�ǦŘʤQƥŋƚ 四HTTP1.1ʯ	ÚĽ¨˲Ø�
range¨х四ńԢǅGÚĽȇ̞�ɏ�ġ4四ő电pƓ�206סPartial Content服四�g�xƫ�B<
ŭ�ƨ�ĩɥ7ƫ�ʖ4ƯHëΏ=ƖĞ向

3.1.12 URI9URL�ƻ£�S"?  

URI(Uniform Resource Identifier) �ɬ�ȇ̞ɞɯ见四)7͢�ɞɠ��ȇ̞向
URL(Uniform Resource Location) �ɬ�ȇ̞�Ċ见四)7ťκĻȇ̞�äԩ向ń��fɝÔ�
URI四ő URL )7H�ɞɠ��ȇ̞四m˓,ƽ��nō locate ��ȇ̞向

URI��HÙ§Ɖɵś�g四URL��H^Ù:好Āç�g向URL��fɝÔ�URI四ń�˘͢�ɞɠ
ȇ̞四m˓,ťκ��ĊĻȇ̞�tĈ向
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https://mp.weixin.qq.com/s/GICbiyJpINrHZ41u_4zT-A?


3.1.13 HTTP 9 HTTPS �ƻ£Κ  

1. �ɪÿ פHTTP�URLƨ“http://”3İ˓ɽƒŜH̹Ģ80四mHTTPS�URLƨ“https://”3İ˓ɽƒ
ŜH̹Ģ443向

2. �́ v®9ưɞŸ̻Θ HTTP时̄Ŗ�	TCPl�四�
ŋα�đŊ����四Ƶǥ̹=Ħȿˁ̹�V
āɕɵ>x�§Ɖ向HTTPS�Ŗ�	SSL/TLSl��HTTP时̄四SSL/TLS Ŗ�	TCPl�向�
ŋ
α�đŊ�~*«͋四«͋ϖH>ʽ«͋四»>ʽ«͋�͋进HĦȿˁx�ɵƋÝ��ƣ>ʽ«͋向
�7(四HTTP Æ}À0
 HTTPSq四»� HTTPS ÂHTTPӢũ^�Ħȿˁȇ̞向
�>ʽ«͋͋פ进G
��四«͋Ō͋����͋Ɠ四˓«Ō͋ǴûA四̚ɩ�>ʽ«͋Əā

DESוAESץ�
�ƣ>ʽ«͋͋פ进C>9[ס˓ʘʗ¶进Vā¸iϭ进四ʘʗϭ进�Vā¸i¶进服四«͋Ō͋
ŜH��͋进ס¶进«͋ļ�ϭ进Ō͋四ϭ进«͋ļ�¶进Ō͋服四¿>>ʽ«͋ǴûʅȤ四̚
ɩ�ƣ>ʽ«͋Əā
RSAוDSA�向

ǍɎ  

ƣı¸å�:��! ⼜ÿŌHTTP孩 ��Ƌ四��ƋȂŞ��四»�đŊ/�ʖ¡四�ƻ�H�żɬ�
Τ得­όx���³iɠ,�(˼买��Ĝ͝�Õ�
/�Ǳɨ向!���³�ĝG�ƸȞ向�·_ǋ
�âȹɎ�%°四 &ŜH�Ż΄� ⼜źƏr­ό�ʃŁ孩סŚǎӟ⼼1服四�¸å�:���Ż΄四
Ƌƣı也m˓iɠ中¹Ɣ四�́��: � 'Ĥ =�ʄÃ向

Źƽ  

https://blog.csdn.net/qq_16209077/article/details/52718250
https://blog.csdn.net/zixiaomuwu/article/details/60965466
https://blog.csdn.net/turn__back/article/details/73743641
https://mp.weixin.qq.com/s/GICbiyJpINrHZ41u_4zT-A?

3.2 Şʗď只  

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

!�G�ȨĶ;óď四Y��³ƸȞ�ĝ四N��>�ġ4đŊÝ�Ë只向

¢ʢ�:�å四Şʗď只�ġ4đŊ�/Ƅl�ǀ�四ns
vʁ>�x��óď�¦�z四¢ʢ
ƗԹɌż向 �Ξϵ :koushuangbwcx@163.com 向

3.2.1 Queue  

S"�ǔǕ  

Ɇɉ�Şʗď只�ÂʅË���fʱɩ四ńǦŘ FIFO四Ϸġң«ו¨ġүʮסƿÝɆɉ�ĕ˖ƿ9Ɇ
ɉ服四Ū &+e��şɆʱ˙向
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https://blog.csdn.net/qq_16209077/article/details/52718250
https://blog.csdn.net/zixiaomuwu/article/details/60965466
https://blog.csdn.net/turn__back/article/details/73743641
https://mp.weixin.qq.com/s/GICbiyJpINrHZ41u_4zT-A?
https://github.com/Snailclimb/JavaGuide
mailto:koushuangbwcx@163.com


ǔǕ�_Ț  

�ďǔǕסĶɆɉ��ıµ�Ɇɉ, uhң«ĕ˖%四��ң«�ɆϷ四ɘ	“ȐԞ9”�àć����
�
Ċ˟Ě� ң«�Iͷ服
̨ǼǔǕס天ǲ�“ȐԞ9”�àć服

Java Ȗñͧʌ��ǔǕ Queue  

Java ʪĔ�� Queue Ƞ̺� Collection ĞĢ 四Deque, LinkedList, PriorityQueue, BlockingQueue �
ʱ�¡[�ń向 Queue H�ɘ© �ƙŅ¹ĕ˖ �ʪĔ四�fÑɱ�́H�啊̃וě<⼦à向 ʮ�Ƞ̺
Collection ĞĢ��³xā四Queue ,ң«�事þ� ң«וүʮוǧ成Ϳ�向

¨Ï�ú  

Java ʪĔůØ¹Ō9ס服פQueue Ɇɉ

3.2.2 Set  

S"� Set  

Set Ƞ̺� Collection ĞĢ四����Ԣǅ9[Ëȟĕ˖四ě˓V̐�ʪĔ四�� HashSet = TreeSet
o�¡[ʱ向

	乐ʤËȟĕ˖�%°四HashSet ʪĔ�ǠH hashCode()= equal()xā�¡[ץTreeSet ʪĔ�ǠH
compareToxā�¡[向

əȊΘ
ɗȖñ QɗȖñ&|  


̐ʪĔפʪĔS�ĕ˖)7ʘʗ key ŷ index ⼦à (ListוMap)
V̐ʪĔפʪĔS�ĕ˖G ˰ʌ向סSet服

HashSet 9 TreeSet ƑɈĳȋì˺  

HashSet �ÒǎÅď只四��ƯH HashMap � key �ɘ⾃ĕ˖四źƏѫØĕ˖� hashCode �±Ðĕ
˖	ʪĔ��Ċ˟ץ

TreeSet �ƛǐ΍ď只四u��ĕ˖��΍����ƅQ四ѫØ�ĕ˖��Ý�ş̐ץ

¨Ï�ú  

JavaʪĔ--Set(ʹ难)

3.2.3 List  

S"�List  

	 List �四Hǥ)7ł́ͲŇɉÅ�u�ĕ˖�ѫØĊ˟四ɗþHǥ)7Ć*ǶŞώ˲סɉÅ��Ċ
˟服⼦àĕ˖四ě上ώɉÅ��ĕ˖向 ¯ Set ��四List ĆıԢǅËȟ�ĕ˖向 ɗþ List �
̐ʪĔm
Set �V̐ʪĔ向

List�Č¥�VȚ  
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https://blog.csdn.net/u011240877/article/details/52860924
https://www.jianshu.com/p/b48c47a42916


ArrayList ���ŞˑɆɉ四¿®�dǵŞˑ向ńƨŞˑ¡[四Ɗr⼦àǣͨq四ƊrѫØוƊrүʮ
ǣͨȽ向

LinkedList ���ğĠΎÅ向ń�)7|®�η领וɆɉŷğ̹ɆɉÝ�Ϳ�向LinkedListƊr⼦àǣ
ͨȽ四»ƊrѫØוƊrүʮǣͨq向

Vector �ׂăɆɉ四=ArrayList�g四ń����dǵŞˑ四ƨŞˑ¡[向»�ArrayList�ƣƳɎÆ
}�四mVector�ƳɎÆ}�向

Stack �领四ńȠ̺�Vector向ń�ŉÀפ�ƿÝN9(FILO, First In Last Out)向¿È样ʄפjavaŞʗď
只¯Əāl领סStack服ȅź¯¡[

ArrayList 9 LinkedList ɞŜXƇ  

ArrayList ̞Ɠ_ǋ
LinkedList ̞Ɠ_ǋ

¨Ï̔ǽ  

java Şʗď只¯Əālˀ̐Å¯ΎÅůØ4ҁ

3.2.4 Map  

ʪĔ件̞ͭƓ_ǋl HashMap(JDK1.8)
ConcurrentHashMap ¡[ù¹Ȱ̞Ɠ4ҁ

3.2.5 ʜ  

1. §͞ʜ  

·Ց΍סƂûƂ˄服

(1)�Ã}·Ց΍——̻ȅ·Ց΍�qû�h四ʮ� h ˽þ四ÎńŲ˽ (1部h-1) �ďQŞ�ǚ�6��Ş四
�h˽
ψ5ďQ四ě˓ψ5ďQ��Ç̈�͠ʏhşȗ四���Ã}·Ց΍向 
(2)Ŭ·Ց΍——ʮ�ψďQþu��ďQ�
̈͠5ψ˓ψ5ďQ�Ņ	6ǟ˽�·Ց΍向 
(3)�Ĥ睡·Ց΍——Ĥ睡·Ց΍j|ʽ�AVL΍סȚ²�AVLƏā服四ń��些·Ցş̐΍四˓ɝ
7!
ÀƎפń��些Ĵ΍ŷń�̈͠o�5΍�qûʦ�ȵ>Ȣ�ñ*1四ě˓̈͠o�5΍���些Ĥ睡
·Ց΍向

2. ±v§͞ʜ  

Ã}·Ց΍סƂûƂ˄服 
Ã}·Ց΍פψƅQG 9[	6!˽=h!˽四ě˓6!��˽�ďQ�ʪ�	Ļ˽6̈Ĳ�̻ǻĊ
˟�·Ց΍向

3. Ľ§͞ʜ  

Ŭ·Ց΍סƂûƂ˄四8đþ��˒��服

8đŻɎ�˒פ��·Ց΍四nsu��˽�ďQŞ�ǚ�6�Ȣ四ʯ��·Ց΍��Ŭ·Ց΍向��
�(四ns��·Ց΍�˽Ş�K四˓ďQóŞ�(2^k) -1 四ʯń��Ŭ·Ց΍向

4. ʵ  
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https://blog.csdn.net/javazejian/article/details/53362993
https://github.com/Snailclimb/JavaGuide/blob/master/docs/java/collection/ArrayList.md
https://github.com/Snailclimb/JavaGuide/blob/master/docs/java/collection/LinkedList.md
https://blog.csdn.net/javazejian/article/details/52953190
https://juejin.im/post/5ab0568b5188255580020e56
https://link.juejin.im/?target=http://www.cnblogs.com/chengxiao/p/6842045.html
https://baike.baidu.com/item/%E4%BA%8C%E5%8F%89%E6%A0%91
https://baike.baidu.com/item/%E5%AE%8C%E5%85%A8%E4%BA%8C%E5%8F%89%E6%A0%91
https://baike.baidu.com/item/%E6%BB%A1%E4%BA%8C%E5%8F%89%E6%A0%91
https://baike.baidu.com/item/%E5%B9%B3%E8%A1%A1%E4%BA%8C%E5%8F%89%E6%A0%91/10421057
https://baike.baidu.com/item/%E5%AE%8C%E5%85%A8%E4%BA%8C%E5%8F%89%E6%A0%91
https://baike.baidu.com/item/%E6%BB%A1%E4%BA%8C%E5%8F%89%E6%A0%91


Şʗď只lη��˒

η�ɝ
7!ÀƎ�Ã}·Ց΍פu�ďQ�Ȣ���ŷ��Î̈͠ģ5ďQ�Ȣ四ʽ��˳ηץŷŭ
u�ďQ�Ȣ�.�ŷ��Î̈͠ģ5ďQ�Ȣ四ʽ�.˳η向

5. §͞ƘĈʜΔBSTΕ  

能ˠƏā=Şʗď只: ʃ ·Ցǧĭ΍

·Ցǧĭ΍�ŉQפ

1. ̻Ɓ�ƅQ�̈5΍�Ĵ四ʯ̈5΍��
ďQ� Ȣͼ.�ń�ʘďQ�Ȣץ
2. ̻Ɓ�ƅQ�͠5΍�Ĵ四ʯ͠5΍��
ďQ�Ȣͼ��ń�ʘďQ�Ȣץ
3. Ɓ�ƅQ�̈5͠ו΍�4²�·Ցǧĭ΍ץ
4. 0
ЭȢ¿��ƅQסno duplicate nodes服向

6. Ā̱§͞ʜΔSelf-balancing binary search treeΕ  

Ĥ睡·Ց΍סƂûƂ˄四Ĥ睡·Ց΍�ıH¡[xā
ƛǐ΍וAVLו知下ʍ΍וTreapוӉʊ΍�服

7. ŤƊʜ  

ƛǐ΍ŉQ:

1. u�ƅQƣƛőǐץ
2. ʘƅQó�ǐãץ�
3. u�ψ5ƅQ��ǐã�ĴƅQסNILƅQ服ץ
4. nsƅQ�ƛã�四ʯń�5ƅQƟ̿�ǐãס�ǽl���服ץ
5. ÇʘƅQ�ψƅQŷĴ5ƅQ�uĒäԩ四Ɵ̿ŏͮ¿�ŞƲ�ǐãƅQסő¿��ǐãqû服向

ƛǐ΍�ĜHפ 
TreeMapוTreeSet7ȰJDK1.8lN�HashMapǟ˽�H��ƛǐ΍向 
�S"�DŤƊʜΚ

ȨĶ�(ƛǐ΍����ŌǸ·Ցǧĭ΍�̽第四¬�·Ցǧĭ΍	ɏ³Iͷ!�ΟŧC��ƳÀď
只向͕ɶ�Ō)7ǧ� ʈɓפX#�ƛǐ΍סק�不每��·Ցǧĭ΍四ƣı¸å服 
¸å�ĝפ

ʈɓפX#�ƛǐ΍סק�不每��·Ցǧĭ΍四ƣı¸å服
ͱĭƛǐ΍�Ϳ�Zϰס�ĝşŁ7ȰƕäE��¦服
ƛǐ΍ůØ֕ҁȰJava¡[סRʕQȮ˶ʵʕɆ服

8. B-ΖB+ΖB*ʜ  

·Ց΍_ǋ̈́člB΍וB+΍וB*΍

⼜B-΍四B+΍四B*΍͕Ō孩

⼜B-΍四B+΍¯B*΍�Ǽ̽QÂʅ孩 
B-΍סŷB΍服��fĤ睡��äǧĭסjʽş̐服΍四	�êżɬ�
�ĜH向��H��ê�ώ
˲向Î��B�ÅǛĤ睡(Balance)

1. B+ ΍�ψ5ƅQΎÅď只¿Â� B- ΍ƫ�等Ӻ四=υʡ看ώ向
2. B+΍ǦŘrange-queryסȚ�ǧ成服ƣıxƫ四mB΍�ǦŘ向��ŞʗӺĩHB+΍�6��ù¬向
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https://blog.csdn.net/qq_33186366/article/details/51876191
http://www.cnblogs.com/yangecnu/p/Introduce-Binary-Search-Tree.html
https://baike.baidu.com/item/%E5%B9%B3%E8%A1%A1%E4%BA%8C%E5%8F%89%E6%A0%91
https://juejin.im/post/5a27c6946fb9a04509096248%23comment
https://juejin.im/post/5a27c6946fb9a04509096248%23comment
http://dandanlove.com/2018/03/18/red-black-tree/
https://zhuanlan.zhihu.com/p/24367771
https://yq.aliyun.com/articles/38345
https://blog.csdn.net/aqzwss/article/details/53074186
https://blog.csdn.net/bigtree_3721/article/details/73632405


3. B*΍ �B+΍�ÏÔ四B*΍4ɑ�ďQ�⽤ͨÂB+΍�Ƚ四Ĵ�ŜHͨ^qץ

9. LSM ʜ  

[HBase] LSM΍ VS B+΍ 
B+΍6��À àć��Ǫ+�ă�ƊrIO

��ɧĦB+΍�΁Q四HBase˲Ø�LSM΍�⽤ǡ四őLog-Structured Merge-Trees向 
LSM΍ƨו�ȅźƕ�7ȰĜH�HBase�ώ˲

3.2.6 Ý  

 

3.2.7 BFSǇDFS  

⼜ŜHBFSȰDFS˰ʌ΍=ÿ�ƕäȰ¡[孩

3.3 Əā  

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

3.3.1 �RČ¥�Ƃ͇̬řßå×ì  

意̲Ėßנ

���ŭפwwwxmu
ù�;ç:https://www.weiweiblog.cn/13string/

ȞϾ�ɸћàć四 �4oh^���đŊ向�ɸ�ĝG�ù���ġ4四 	ù��ʹ难��«�ġ
4đŊ7ȰɴƩ�ġ4ŹƓ=ųϋ向ɗþ四 �«�$ɛ̘ 2018 Ɔ̱ Javaפ求给定合法括号序列的深度
�Wć向�
ŹƓͼ⼼朋Cƚ四ěë
ųϋ四¢ʢŲĊ�Hנ

 

KMP řß  

ˠ�ǂ见Ӈàć四�"�ť��� KMP Əā四ń�H�ŌǸǂ见Ӈǧĭ�àć四)7	��ǂ见Ӈ
W服9[�Ċ˟向KMP Əā£ǂ见关ɑ�%�ȟ͖ûӠ.� O(m+n) ,mĴ�ȟסS服�ǧĭ��5Ӈס
͖û�G
O(m)向¬�“͆{上ώ”�xā�ǽȟpֿ�Ӈ四ʔ˗ǣͨȽ!四mKMPƏā)7ƯH�~
ġ4关ɑ��
ǣtĈ四ŎŘ�Ӈ��ƽμ�pֿ四Ć*ɴƩ5Ӈ�ƽμ四PˡǖӇȜă;Λd�
ǣ
�Ċ˟向

ɝÔƏāɶƅÚƸȞפ

�Ƃ͇̬͓ǜ�KMPřß: http://www.ruanyifeng.com/blog/2013/05/Knuth%E2%80%93Morris%E
2%80%93Pratt_algorithm.html
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https://blog.csdn.net/dbanote/article/details/8897599
http://www.cnblogs.com/yanghuahui/p/3483754.html
https://blog.csdn.net/Gene1994/article/details/85097507
https://github.com/Snailclimb/JavaGuide
https://www.weiweiblog.cn/13string/
http://www.ruanyifeng.com/blog/2013/05/Knuth%E2%80%93Morris%E2%80%93Pratt_algorithm.html


µ��˕̃Ƒ©ĥKMP: https://blog.csdn.net/v_july_v/article/details/7041827
gĦW
�©ĥ9ʫˡ KMP řß?: https://www.zhihu.com/question/21923021
KMP řßɻǷĥ̑: https://blog.sengxian.com/algorithms/kmp
Ýĥ KMP řß: http://blog.jobbole.com/76611/
�͝ ��·ŗ�KMPƂ͇̬͓ǜřßΌüƋƂʯ΍: https://www.bilibili.com/video/av3246487/?fro
m=search&seid=17173603269940723925
KMPƂ͇̬͓ǜřß1: https://www.bilibili.com/video/av11866460?from=search&seid=127306544
34238709250

ȘĉeÜΖ���ĥ� BMřßΓ

BMƏā���fł́ǂ见Ӈ关ɑƏā四ńϖHÇ͠Ġ̈Âʅ�xā四�%ĜH��of来<ǖ̳
ʯ四őʺǂ见̳ʯ =
N⼉̳ʯ 四�Ǹ�Ġ̪͠正�Ζž向ʹ�ƕä��Ç͠Ƽ̈Ý�ǂ见关
ɑ四Ș��关ɑ�ǂ见NÇʺǂ见Å=
N⼉Åĭ��6��͠ΛȢ四¼ˡǖӇ͠ΛȠƥ关ɑ向
⼜ǂ见Ӈ关ɑ�KMPƏā孩:http://www.ruanyifeng.com/blog/2013/05/Knuth%E2%80%93Mor
ris%E2%80%93Pratt_algorithm.html

̖ƸĎų  

˭ƽofferפÚ¡[��֗Ş四¼��ǂ见Ӈ��u�ĴƱ知ȖC“%20”向⼿n四®ǂ见Ӈ�We Are
Happy.ʯ~*知ȖlN�ǂ见Ӈ�We%20Are%20Happy向

�S ťκ�ofxāלפı̳xāםץƯH API ŌǸ向

//https://www.weiweiblog.cn/replacespace/
public class Solution {

  /**
   * 第⼀种⽅法：常规⽅法。利⽤String.charAt(i)以及String.valueOf(char).equals(" "
   * )遍历字符串并判断元素是否为空格。是则替换为"%20",否则不替换
   */
  public static String replaceSpace(StringBuffer str) {

    int length = str.length();
    // System.out.println("length=" + length);
    StringBuffer result = new StringBuffer();
    for (int i = 0; i < length; i++) {
      char b = str.charAt(i);
      if (String.valueOf(b).equals(" ")) {
        result.append("%20");
      } else {
        result.append(b);
      }
    }
    return result.toString();

  }

  /**
   * 第⼆种⽅法：利⽤API替换掉所⽤空格，⼀⾏代码解决问题
   */
  public static String replaceSpace2(StringBuffer str) {

公
众
号

Ja
va

Guid
e

https://blog.csdn.net/v_july_v/article/details/7041827
https://www.zhihu.com/question/21923021
https://blog.sengxian.com/algorithms/kmp
http://blog.jobbole.com/76611/
https://www.bilibili.com/video/av3246487/?from=search&seid=17173603269940723925
https://www.bilibili.com/video/av11866460?from=search&seid=12730654434238709250
http://www.ruanyifeng.com/blog/2013/05/Knuth%E2%80%93Morris%E2%80%93Pratt_algorithm.html


3.3.2 3�¦Ǵ�ͫ  

Leetcode: ⼼ǀ��֗Ş�ǧĭǂ见ӇŞˑ��6�¶ɳ�⼉向ns�ɘ	¶ɳ�⼉四电pĴǂ见
Ӈ ""向

Ǜ⼿ 1:

Ǜ⼿ 2:

ƕä/ȨĶנƿƯHArrays.sort(strs)�Şˑş̐四�¼Şˑ���ĕ˖=6N��ĕ˖�ǂ见Ç�ƼN
>Âő)נ

    return str.toString().replaceAll("\\s", "%20");
  }
}

输⼊: ["flower","flow","flight"]
输出: "fl"

输⼊: ["dog","racecar","car"]
输出: ""
解释: 输⼊不存在公共前缀。

public class Main {
  public static String replaceSpace(String[] strs) {

    // 如果检查值不合法及就返回空串
    if (!checkStrs(strs)) {
      return "";
    }
    // 数组⻓度
    int len = strs.length;
    // ⽤于保存结果
    StringBuilder res = new StringBuilder();
    // 给字符串数组的元素按照升序排序(包含数字的话，数字会排在前⾯)
    Arrays.sort(strs);
    int m = strs[0].length();
    int n = strs[len - 1].length();
    int num = Math.min(m, n);
    for (int i = 0; i < num; i++) {
      if (strs[0].charAt(i) == strs[len - 1].charAt(i)) {
        res.append(strs[0].charAt(i));
      } else
        break;

    }
    return res.toString();
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3.3.3 i�̬  

3�i�̬  

LeetCode: Y���ŏͮ�ǀǂ˕=.ǀǂ˕�ǂ见Ӈ四ĭ�Ć*�³ǂ˕只șC�6��p�
Ӈ向	只ș*Ɏ�四Úų�Ț4�.ǀ向Ân"Aa"�� ®c��p�ǂ见Ӈ向ų �:Ȑȅǂ见Ӈ�
�û��ñ* 1010向

 

p�Ӈפ“p�Ӈ”���Áʄ=ǽʄ��g�ǂ见Ӈ四Ân“level”ŷŭ“noon”����p�Ӈ向
——ƂûƂ˄ ;çפhttps://baike.baidu.com/item/%E5%9B%9E%E6%96%87%E4%B8%B2/127
4921?fr=aladdin

Ǜ⼿ 1:

  }

  private static boolean chechStrs(String[] strs) {
    boolean flag = false;
    if (strs != null) {
      // 遍历strs检查元素值
      for (int i = 0; i < strs.length; i++) {
        if (strs[i] != null && strs[i].length() != 0) {
          flag = true;
        } else {
          flag = false;
          break;
        }
      }
    }
    return flag;
  }

  // 测试
  public static void main(String[] args) {
    String[] strs = { "customer", "car", "cat" };
    // String[] strs = { "customer", "car", null };//空串
    // String[] strs = {};//空串
    // String[] strs = null;//空串
    System.out.println(Main.replaceSpace(strs));// c
  }
}
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https://baike.baidu.com/item/%E5%9B%9E%E6%96%87%E4%B8%B2/1274921?fr=aladdin


 &���~iW�X#�p�Ӈק[	 &ȞϾ�!)7只Cp�Ӈ�ofIͷפ

ǂ见9[hŞ�ğŞ�ˑĔ
ǂ见9[hŞ�ğŞ�ˑĔ+��G9[�h�ǂ见

ɬźǂ见9[�hŞő)四ğŞy 只Cp�向¬�Ԣǅ����ŞĶǹ9[四Ân“abcba”四�7n
s6N
ǂ˕ȕĶ四ó�û)7« 1向Ʈƿ¼ǂ见ӇĖÏ�ǂ见Şˑ向`N˰ʌĻŞˑ四乐ʤ>Ĝǂ见
�̓	hashset�四ns�	�«Ý-四ns	�Pcount++四`NΛʮĻǂ见נ�g� ĭ�9[hŞ
�ğŞ�ǂ见�Ş向

ǞǶi�̬  

LeetCode: Y���ǂ见Ӈ四ɕɵń�̓�p�Ӈ四GȞϾǂ˕=Şǂǂ见四)7ϓͯǂ˕��.
ǀ向 (פ��ć�四 &¼Ĵǂ见Ӈ�˒�
ǣ�p�Ӈ向

Ǜ⼿ 1:

输⼊:
"abccccdd"

输出:
7

解释:
我们可以构造的最⻓的回⽂串是"dccaccd", 它的⻓度是 7。

//https://leetcode-cn.com/problems/longest-palindrome/description/
class Solution {
  public  int longestPalindrome(String s) {
    if (s.length() == 0)
      return 0;
    // ⽤于存放字符
    HashSet<Character> hashset = new HashSet<Character>();
    char[] chars = s.toCharArray();
    int count = 0;
    for (int i = 0; i < chars.length; i++) {
      if (!hashset.contains(chars[i])) {// 如果hashset没有该字符就保存进去
        hashset.add(chars[i]);
      } else {// 如果有,就让count++（说明找到了⼀个成对的字符），然后把该字符移除
        hashset.remove(chars[i]);
        count++;
      }
    }
    return hashset.isEmpty() ? count * 2 : count * 2 + 1;
  }
}

输⼊: "A man, a plan, a canal: Panama"
输出: true
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Ǜ⼿ 2:

3�i�2̬  

Leetcode: LeetCode: 6�p�5Ӈ Y���ǂ见Ӈ s四ĭ� s �6��p�5Ӈ向�)7Ȑȅ s �
6��û�1000向

Ǜ⼿ 1פ

Ǜ⼿ 2פ

7ɏ�ĕ˖��'四4²źƏ͂Ş�û�p�6��û=ɛŞ�û�p�6��û向Y�:�˗Û��
ʻÿ四��ғ˾נ

输⼊: "race a car"
输出: false

//https://leetcode-cn.com/problems/valid-palindrome/description/
class Solution {
  public  boolean isPalindrome(String s) {
    if (s.length() == 0)
      return true;
    int l = 0, r = s.length() - 1;
    while (l < r) {
      // 从头和尾开始向中间遍历
      if (!Character.isLetterOrDigit(s.charAt(l))) {// 字符不是字⺟和数字的情况
        l++;
      } else if (!Character.isLetterOrDigit(s.charAt(r))) {// 字符不是字⺟和数字
的情况
        r--;
      } else {
        // 判断⼆者是否相等
        if (Character.toLowerCase(s.charAt(l)) != 
Character.toLowerCase(s.charAt(r)))
          return false;
        l++;
        r--;
      }
    }
    return true;
  }
}

输⼊: "babad"
输出: "bab"
注意: "aba"也是⼀个有效答案。

输⼊: "cbbd"
输出: "bb"
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3�i�2ɗǕ  

LeetCode: 6�p�5̐ɉ Y���ǂ见Ӈs四ĭ�Î�6��p�5̐ɉ向)7Ȑȅs�6��û
�1000向 3�i�2ɗǕ9��å3�i�2̬�ƻ£�Ζ2̬�Ƃ͇̬�şū���ɗǕΖf2
ɗǕ�Ƃ͇̬�ħĮ­:èȴ�Ƃ͇ɗǕΖ̌gΖ"bbbb"'4�Ƃ͇̬"bbbab"�2ɗǕª��2
̬Ή

Y���ǂ见Ӈs四ĭ�Î�6��p�5̐ɉ向)7Ȑȅs�6��û�1000向

//https://leetcode-cn.com/problems/longest-palindromic-substring/description/
class Solution {
  private int index, len;

  public String longestPalindrome(String s) {
    if (s.length() < 2)
      return s;
    for (int i = 0; i < s.length() - 1; i++) {
      PalindromeHelper(s, i, i);
      PalindromeHelper(s, i, i + 1);
    }
    return s.substring(index, index + len);
  }

  public void PalindromeHelper(String s, int l, int r) {
    while (l >= 0 && r < s.length() && s.charAt(l) == s.charAt(r)) {
      l--;
      r++;
    }
    if (len < r - l - 1) {
      index = l + 1;
      len = r - l - 1;
    }
  }
}

公
众
号

Ja
va

Guid
e



Ǜ⼿ 1:

��) �6�p�5̐ɉ� "bbbb"向

Ǜ⼿ 2:

��) �6�p�5̐ɉ� "bb"向

] Ƥ ɨ ɘ Θ  dp[i][j] = dp[i+1][j-1] + 2 if s.charAt(i) == s.charAt(j) otherwise, dp[i][j] =
Math.max(dp[i+1][j], dp[i][j-1])

̫ı͓ǜĿÛ  

$ɛ̘ 2018 Ɔ̱ Javaפ ��Ĕā�本ś关ɑ̐ɉ
7!�˒:

1. ĴӇ""���Ĕā�本ś关ɑ̐ɉ
2. ns"X"="Y"��Ĕā�本ś关ɑ̐ɉ,"XY"����Ĕā�本ś关ɑ̐ɉ
3. ns"X"���Ĕā�本ś关ɑ̐ɉ,@#"(X)"����Ĕā�本ś关ɑ̐ɉ
4. u�Ĕā�本ś̐ɉ�)7ƨ7�̳ʯ+C向

⼿n: "","()","()()","((()))"��Ĕā�本ś̐ɉ >���Ĕā�本ś̐ɉ &j
7!�˒ń�ůû:

1. ĴӇ""�ůû�0
2. nsǂ见Ӈ"X"�ůû�x,ǂ见Ӈ"Y"�ůû�y,@#ǂ见Ӈ"XY"�ůû�max(x,y)

输⼊:
"bbbab"
输出:
4

输⼊:
"cbbd"
输出:
2

class Solution {
    public int longestPalindromeSubseq(String s) {
        int len = s.length();
        int [][] dp = new int[len][len];
        for(int i = len - 1; i>=0; i--){
            dp[i][i] = 1;
            for(int j = i+1; j < len; j++){
                if(s.charAt(i) == s.charAt(j))
                    dp[i][j] = dp[i+1][j-1] + 2;
                else
                    dp[i][j] = Math.max(dp[i+1][j], dp[i][j-1]);
            }
        }
        return dp[0][len-1];
    }
}
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3. ns"X"�ůû�x,@#ǂ见Ӈ"(X)"�ůû�x+1

⼿n: "()()()"�ůû�1,"((()))"�ůû�3向ǗǗ[	Y���Ĕā�本ś̐ɉ,ļ��źƏ9Îů
û向

Ǜ⼿פ

ƕäʻÿפ

ŹƓn!פ

输⼊描述:
输⼊包括⼀个合法的括号序列s,s⻓度length(2 ≤ length ≤ 50),序列中只包含'('和')'。

输出描述:
输出⼀个正整数,即这个序列的深度。

输⼊:
(())
输出:
2

import java.util.Scanner;

/**
 * https://www.nowcoder.com/test/8246651/summary
 * 
 * @author Snailclimb
 * @date 2018年9⽉6⽇
 * @Description: TODO 求给定合法括号序列的深度
 */
public class Main {
  public static void main(String[] args) {
    Scanner sc = new Scanner(System.in);
    String s = sc.nextLine();
    int cnt = 0, max = 0, i;
    for (i = 0; i < s.length(); ++i) {
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�Ƃ͇̬óƸ?ƥĳ  

˭ƽoffer: ¼��ǂ见ӇĖȖC��ǶŞ(¡[Integer.valueOf(string)�ƚ 四»�string�见ĔŞ
ǂ�Ľ%电p0)四�Ľ� ŜHǂ见ӇĖȖǶŞ�Ӻ֗Ş向 ŞȢ�0ŷŭǂ见Ӈ����Ĕā�Ş
Ȣʯ电p0向

      if (s.charAt(i) == '(')
        cnt++;
      else
        cnt--;
      max = Math.max(max, cnt);
    }
    sc.close();
    System.out.println(max);
  }
}

//https://www.weiweiblog.cn/strtoint/
public class Main {

  public static int StrToInt(String str) {
    if (str.length() == 0)
      return 0;
    char[] chars = str.toCharArray();
    // 判断是否存在符号位
    int flag = 0;
    if (chars[0] == '+')
      flag = 1;
    else if (chars[0] == '-')
      flag = 2;
    int start = flag > 0 ? 1 : 0;
    int res = 0;// 保存结果
    for (int i = start; i < chars.length; i++) {
      if (Character.isDigit(chars[i])) {// 调⽤Character.isDigit(char)⽅法判断
是否是数字，是返回True，否则False
        int temp = chars[i] - '0';
        res = res * 10 + temp;
      } else {
        return 0;
      }
    }
   return flag != 2 ? res : -res;

  }

  public static void main(String[] args) {
    // TODO Auto-generated method stub
    String s = "-12312312";
    System.out.println("使⽤库函数转换：" + Integer.valueOf(s));
    int res = Main.StrToInt(s);
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1. oŞ¿«
ćƲӻ̋
àć4ҁ
Solution

2. ɿĖΎÅ
ćƲӻ̋
àć4ҁ
Solution

3. ΎÅ�ɖŞ�k�ƅQ
ćƲӻ̋
àć4ҁ
Solution

4. үʮΎÅ�ɖŞ�N�ƅQ
àć4ҁ
Solution

5. Ĕěo�ş̐�ΎÅ
ćƲӻ̋
àć4ҁ
Solution

3.3.4 hĳ­�  

åŴ́ɓ  

Leetcode:Y�o�ƣĴΎÅ�ÅǛo�ƣ͑ǶŞ向ĊŞ̦Ŀҿ̐xǖɘ⾃四ń&�u�ƅQGɘ⾃
Ķ�Şǂ向¼oŞ¿«电p����ΎÅ向

�)7Ȑȅʮ�Şǂ 0 lþ四�o�Şǂ���7都B¨向

Ǜ⼿פ

Ëå1̑  

Leetcodeǌx͕ɶŌ˦;çפ

https://leetcode-cn.com/problems/add-two-numbers/solution/

    System.out.println("使⽤⾃⼰写的⽅法转换：" + res);

  }

}

输⼊：(2 -> 4 -> 3) + (5 -> 6 -> 4)
输出：7 -> 0 -> 8
原因：342 + 465 = 807
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https://leetcode-cn.com/problems/add-two-numbers/solution/


�>¨ďQÝ�Ϳ�%四ȞϾɤȸչƅQdummy四ŜHdummy->nextÅǛEÁ�¨ƅQ向�g)
7天ǲŅ¹¨ƅQ�Ĵ�Ĳúàć向

 &ŜHÏă�ŪՃÝĊ四ěÇŏͮ6Ƚ
ǣĊ�Å¨BİˡԎҠ Ċ¿«�*Ɏ向

Solution  

 $űſµ3ǐ
ƕè���Ǖ³ l19 l2 �³�>ċ­�ΉŃ�ĕ�ƽ˘�Èè�EʑΓ

/**
 * Definition for singly-linked list.
 * public class ListNode {
 *     int val;
 *     ListNode next;
 *     ListNode(int x) { val = x; }
 * }
 */
 //https://leetcode-cn.com/problems/add-two-numbers/description/
class Solution {
public ListNode addTwoNumbers(ListNode l1, ListNode l2) {
    ListNode dummyHead = new ListNode(0);
    ListNode p = l1, q = l2, curr = dummyHead;
    //carry 表示进位数
    int carry = 0;
    while (p != null || q != null) {
        int x = (p != null) ? p.val : 0;
        int y = (q != null) ? q.val : 0;
        int sum = carry + x + y;
        //进位数
        carry = sum / 10;
        //新节点的数值为sum % 10
        curr.next = new ListNode(sum % 10);
        curr = curr.next;
        if (p != null) p = p.next;
        if (q != null) q = q.next;
    }
    if (carry > 0) {
        curr.next = new ListNode(carry);
    }
    return dummyHead.next;
}
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3.3.5 ǻóʝ³  

åŴ́ɓ  

˭ƽ offer:αØ��ΎÅ四ǽĖΎÅN四α9ΎÅ��
ĕ˖向

Ëå1̑  

�WƏāć四(ĬÓQפ��nōPN��ƅQƽĠ���ƅQנ	!��ŹƓ��˒��� next ƅ
Q四ĻƅQ���Ŏɘ�ǽĖ�¨�@�ƅQ四ʋ˞ΎÅ “ʤ名”向

Solution  

}

public class ListNode {
  int val;
  ListNode next = null;

  ListNode(int val) {
    this.val = val;
  }
}

/**
 * 
 * @author Snailclimb
 * @date 2018年9⽉19⽇
 * @Description: TODO
 */
public class Solution {

  public ListNode ReverseList(ListNode head) {

    ListNode next = null;
    ListNode pre = null;

    while (head != null) {
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ɋÕxāפ

α9פ

3.3.6 ʝ³�ǟĳ�k�ŐL  

åŴ́ɓ  

˭ƽoffer: αØ��ΎÅ四α9ĻΎÅ�ɖŞ�k�ďQ向

Ëå1̑  

      // 保存要反转到头的那个节点
      next = head.next;
      // 要反转的那个节点指向已经反转的上⼀个节点(备注:第⼀次反转的时候会指向null)
      head.next = pre;
      // 上⼀个已经反转到头部的节点
      pre = head;
      // ⼀直向链表尾⾛
      head = next;
    }
    return pre;
  }

}

  public static void main(String[] args) {

    ListNode a = new ListNode(1);
    ListNode b = new ListNode(2);
    ListNode c = new ListNode(3);
    ListNode d = new ListNode(4);
    ListNode e = new ListNode(5);
    a.next = b;
    b.next = c;
    c.next = d;
    d.next = e;
    new Solution().ReverseList(a);
    while (e != null) {
      System.out.println(e.val);
      e = e.next;
    }
  }

5
4
3
2
1
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ʝ³�ǟĳ�k�ŐL���¯ĳ�(L-K+1)�ŐLΖbR�C�LΖ��åȟ��.ËåΓ

Ʈƿo�ƅQ/ƽμ四��ƅQ node1 ƿBİȌ四ƽμ node1 Ȍ� k-1 �ƅQN四ɗ��ƅQ node2 B
İȌ四® node1 Ȍ�6N%四node2 �ƽ�ƅQ��ɖŞ�k�ƅQ���ÁŞ�(L-K+1)�ƅQ向

Solution  

/*
public class ListNode {
    int val;
    ListNode next = null;

    ListNode(int val) {
        this.val = val;
    }
}*/

// 时间复杂度O(n),⼀次遍历即可
// https://www.nowcoder.com/practice/529d3ae5a407492994ad2a246518148a?
tpId=13&tqId=11167&tPage=1&rp=1&ru=/ta/coding-interviews&qru=/ta/coding-
interviews/question-ranking
public class Solution {
  public ListNode FindKthToTail(ListNode head, int k) {
    // 如果链表为空或者k⼩于等于0
    if (head == null || k <= 0) {
      return null;
    }
    // 声明两个指向头结点的节点
    ListNode node1 = head, node2 = head;
    // 记录节点的个数
    int count = 0;
    // 记录k值，后⾯要使⽤
    int index = k;
    // p指针先跑，并且记录节点数，当node1节点跑了k-1个节点后，node2节点开始跑，
    // 当node1节点跑到最后时，node2节点所指的节点就是倒数第k个节点
    while (node1 != null) {
      node1 = node1.next;
      count++;
      if (k < 1) {
        node2 = node2.next;
      }
      k--;
    }
    // 如果节点个数⼩于所求的倒数第k个节点，则返回空
    if (count < index)
      return null;
    return node2;

  }
}
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3.3.7 ̢Șʝ³�ǟĳ�N�ŐL  

Leetcode:Y���ΎÅ四үʮΎÅ�ɖŞ� n �ƅQ四ě˓电pΎÅ�¨ďQ向

Ɛ̌Θ

&|Θ

Y�� n Ŏɵ�
ǣ�向

Ḛ̀Θ

� ПÕŜH�Ԅ等ӻ¡[ªק

Ļć	 leetcode �
͕ɶŌ˦四ɝÔ)ƸȞ Leetcode.

Ëå1̑  

 &ų����àć)7ŊŸ;ȨŧCɗ��àćפүʮÇɉÅB¨Ş3�� (L - n + 1)�ďQ四Î� L
�ɉÅ��û向G� &ĭ�ɉÅ��û L四��àć�/ŊŸŌǸ向

Solution  

haȾȄß

Ʈƿ &¼ң«�� ͬìL ��路ɨ四ĻďQĊ�ɉÅ¨ġ向չďQH�Ȩŧɏ³ə̹Iͷ四⼿nɉ
Å�Gͮ
��ďQ四ŷļ�үʮɉÅ�¨ġ向	��h˰ʌ�四 &ĭ9ɉÅ��û L向`Nȅ˟�
�ƽĠչďQ�ƽμ四ěΛdń˰ʌɉÅ四ĬƦń�ǚ� (L - n) �ďQ@S向 $�� (L - n)�ìL�
next Žʸ¸�ʝûŬ� (L - n + 2)�ìLΖ±?��řßΉ

给定⼀个链表: 1->2->3->4->5, 和 n = 2.

当删除了倒数第⼆个节点后，链表变为 1->2->3->5.

/**
 * Definition for singly-linked list.
 * public class ListNode {
 *     int val;
 *     ListNode next;
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ƾɼÛ1̑Θ

�#�ƾɼÛ O(L) פĻƏā>ɉÅÝ��oh˰ʌ四ƮƿźƏ�ɉÅ��û LL Îhĭ�� (L - n)
(L−n) �ďQ向 Ϳ�Ω�� 2L-n2L−n ƾ四%�ȟ͖û� O(L)O(L)向
Ď�ƾɼÛ O(1) פ &GH�ıăŢ�事þĴ�向

 

Ḛ̀——�aȾȄßΘ

**ΎÅ�ɖŞ�N�ƅQ���ÁŞ�(L-N+1)�ƅQ向

Î¡�fxā�= &���ħćĭ“ΎÅ�ɖŞ�k�ƅQ”�H�ƕ���g�向ȟ�ŞÎ��Θ �
˒o�ƅQ node1וnode2;node1 ƅQƿȌ四node1ƅQ Ȍ�� n+1 �ƅQ�%°,node2 ƅQBİȌ.
®node1 ƅQȌ�6N��ƅQ%四node2 ƅQ�	�Ċ˟��� סL-n 服 �ƅQסLŹÅóΎÅ�
û四���ɖŞ� n+1 �ƅQ服

 *     ListNode(int x) { val = x; }
 * }
 */
// https://leetcode-cn.com/problems/remove-nth-node-from-end-of-
list/description/
public class Solution {
  public ListNode removeNthFromEnd(ListNode head, int n) {
    // 哑结点，哑结点⽤来简化某些极端情况，例如列表中只含有⼀个结点，或需要删除列表的头部
    ListNode dummy = new ListNode(0);
    // 哑结点指向头结点
    dummy.next = head;
    // 保存链表⻓度
    int length = 0;
    ListNode len = head;
    while (len != null) {
      length++;
      len = len.next;
    }
    length = length - n;
    ListNode target = dummy;
    // 找到 L-n 位置的节点
    while (length > 0) {
      target = target.next;
      length--;
    }
    // 把第 (L - n)个结点的 next 指针重新链接⾄第 (L - n + 2)个结点
    target.next = target.next.next;
    return dummy.next;
  }
}

/**
 * Definition for singly-linked list.
 * public class ListNode {
 *     int val;
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3.3.8 �RČ¥�Ƃ͇̬řßå×ì  

ñøh�Ĵɗ�ʝ³  

åŴ́ɓΘ

˭ƽoffer:αØo�ĶǠ明��ΎÅ四α9o�ΎÅĔCN�ΎÅ四®` &ļ�ĔCN�ΎÅŬ
ȴĶǠ�ʣ̳ʯ向

Ëå1̑Θ

 &)7�g4ҁ:

1. Ȑȅ &
o�ΎÅ A,Bץ
2. A�¨ƅQA1�Ȣ¯B�¨ďQB1�ȢÂʅ四ȐȅA1.四ʯA1�¨ƅQץ
3. A2�=B1Âʅ四ȐȅB1.,ʯ四A1ƽĠB1ץ
4. A2�=B2Âʅ ��g间ʂƼȟ���四ĜĻ,Ə
¹Ō向

ȞϾĆ*明Ό�xǖ¡[נ

SolutionΘ

 *     ListNode next;
 *     ListNode(int x) { val = x; }
 * }
 */
public class Solution {
  public ListNode removeNthFromEnd(ListNode head, int n) {

    ListNode dummy = new ListNode(0);
    dummy.next = head;
    // 声明两个指向头结点的节点
    ListNode node1 = dummy, node2 = dummy;

    // node1 节点先跑，node1节点 跑到第 n 个节点的时候,node2 节点开始跑
    // 当node1 节点跑到最后⼀个节点时，node2 节点所在的位置就是第 （L-n ） 个节点，也就
是倒数第 n+1（L代表总链表⻓度）
    while (node1 != null) {
      node1 = node1.next;
      if (n < 1 && node1 != null) {
        node2 = node2.next;
      }
      n--;
    }

    node2.next = node2.next.next;

    return dummy.next;

  }
}
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̤ʛĚ�Θ

 

3.3.9 ȼŽofferþ1˧Ǚå  

΄ʣ<͡ĳǕ  

åŴ́ɓΘ

�:�iW光Ε@问Şɉ四[	�ĽαØ��ǶŞn四Ú�α9光Ε@问Şɉ��nʞ向 n<=39

Ëå1̑Θ

)7ε�����ćĆ*明Ό�xǖ�ε� c9�四»��g�
��/��àć四@��明Ό�ă
�ËȟźƏ�ʔ˗đɘԞ9向ɗþ)7ŜH结Źā四Hfn1=fn2ŎɘźƏ*Ɏ��ďs四ěȟH3�向
!� �£o�xāǛ⼿ŹƓ�Y9�ěY9o�xā�Ŗ�%�>Â向

Ɛ̌ňŜΘ

˄DͿňßΘ

/*
public class ListNode {
    int val;
    ListNode next = null;

    ListNode(int val) {
        this.val = val;
    }
}*/
//https://www.nowcoder.com/practice/d8b6b4358f774294a89de2a6ac4d9337?
tpId=13&tqId=11169&tPage=1&rp=1&ru=/ta/coding-interviews&qru=/ta/coding-
interviews/question-ranking
public class Solution {
public ListNode Merge(ListNode list1,ListNode list2) {
       if(list1 == null){
           return list2;
       }
       if(list2 == null){
           return list1;
       }
       if(list1.val <= list2.val){
           list1.next = Merge(list1.next, list2);
           return list1;
       }else{
           list2.next = Merge(list1, list2.next);
           return list2;
       }       
   }
}
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˄D̤ʛΘ

3.3.10 ɣƞ̰Ëå  

åŴ́ɓΘ  

�Gǫ海�h)7̪�1Ţǯ作四�)7̪�2Ţ向ĽĻǫ海̪���nŢ�ǯ作óɳ
�òf̪ā向

Ëå1̑Θ  

¯Č1̑ßΘ a.nsof̪ā四1作ŷŭ2作四@#Ȑ���h̪���作四@#В!��n-1�ǯ作四
̪ā�f(n-1); b.Ȑ���h̪��2作四@#В!��n-2�ǯ作四̪ā�f(n-2) c.ƨa四bȐȅ)7"9ó
̪ā�: f(n) = f(n-1) + f(n-2) d.`NĆ*¡˛�Iͷ)7"9פG
�作�%° f(1) = 1 ,G
o作�%°
)7
 f(2) = 2 Ĉɨ˅1̑ßΘ f(1) = 1, f(2) = 2, f(3) = 3, f(4) = 5四 )7óď9f(n) = f(n-1) + f(n-2)�̳
ϗ向 »��X#�9[�g�̳ϗĉקȐȅ[	6�ǯ作四 &)7Ç�5̪�ƾ�6四�g�z
�ò
fx̪ͣ�5�
�òfx̪ͣ�6四ɗþ &�)7Ç4̪oƾ̪�6四̪�4
�òfxͣ�z四�

�òfx̪ͣ�6四ÎL�� Ç3̪�6X#�Ď四�76N��f(6) = f(5) + f(4)ץ�g5�/
¹ŌÏ
ǵ̪ǯ作�àć�向

  int Fibonacci(int number) {
      if (number <= 0) {
        return 0;
      }
      if (number == 1 || number == 2) {
        return 1;
      }
      int first = 1, second = 1, third = 0;
      for (int i = 3; i <= number; i++) {
        third = first + second;
        first = second;
        second = third;
      }
      return third;
    }

     public int Fibonacci(int n) {
           
      if (n <= 0) {
        return 0;
      }
      if (n == 1||n==2) {
        return 1;
      }

      return Fibonacci(n - 2) + Fibonacci(n - 1);

    }
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�4�Rå»���΄ʣ<͡ĳǕ�ËåΉ ŹƓGļ�	��ć�ŹƓ加cɴƩő)向=��ć͢��
������ć�ˌİĕ˖Ï� 1 2 3 5 8.....m��ć�1 1 2 3 5 .......向ɗþ��ć�)7H明Όc四»
�明ΌǣͨaȽ四�7 �SGY9�结Źxǖ�ŹƓ向

Ɛ̌ňŜΘ  

3.3.11 ¼Ƥɣƞ̰Ëå  

åŴ́ɓΘ  

�Gǫ海�h)7̪�1Ţǯ作四�)7̪�2Ţ……ń�)7̪�nŢ向ĽĻǫ海̪���nŢ�ǯ作ó
ɳ
�òf̪ā向

Ëå1̑Θ  

Ȑȅn>=2四��ƾ
nf̪ā1̪פŢ2̪וŢ̪�וnŢ ̪1Ţ四В!n-1Ţ四ʯВ!̪ā�f(n-1) ̪2
Ţ四В!n-2Ţ四ʯВ!̪ā�f(n-2) ...... ̪n-1Ţ四В!1Ţ四ʯВ!̪ā�f(1) ̪nŢ四В!0Ţ四ʯВ
!̪ā�f(0) �7	n>=2�Iͷ!פ  f(n)=f(n-1)+f(n-2)+...+f(1) ¬�f(n-1)=f(n-2)+f(n-3)+...+f(1) �7
f(n)=2*f(n-1) jf(1)=1,�7)"f(n)=2^(number-1)

Ɛ̌ňŜΘ  

əȊΘ  

java�
O_ʧèĬř͇Θ

1. “<<” : ɐʧĬř͇四���次2�nhx

  int jumpFloor(int number) {
      if (number <= 0) {
        return 0;
      }
      if (number == 1) {
        return 1;
      }
      if (number == 2) {
        return 2;
      }
      int first = 1, second = 2, third = 0;
      for (int i = 3; i <= number; i++) {
        third = first + second;
        first = second;
        second = third;
      }
      return third;
    }

     int JumpFloorII(int number) {
    return 1 << --number;//2^(number-1)⽤位移操作进⾏，更快
  }
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2. “>>”: ʄʧĬř͇四���ʮ2�nhx
3. “>>>” Q͇ıʄʧĬř͇四�ƻΛd�6qĊ�0,�1四͠ΛN̈ӬǪ+�ĴĊġ4�70�获ʖ向
¯>>ʱ˙向 ⼿פ int a = 16; int b = a << 2;//̈Λ2四���16 * 2�2hx四���16 * 4 int c = a >>
2;//͠Λ2四���16 / 2�2hx四���16 / 4

3.3.12 §šĳȫƘĈ  

åŴ́ɓΘ  

	��·ƘŞˑ�四u���̦ĿÇ̈�͠明��ˀ̐ş̐四u�ɉ�̦ĿÇ��!明��ˀ̐ş̐向
ÚÃC��֗Ş四αØ�g���·ƘŞˑ=��ǶŞ四乐ʤŞˑ��̓ͮ
ĻǶŞ向

Ëåĥ̑Θ  

��Wć,�ÂʅȨĶ�四 &ļ�ȞϾ��nōc四ǣͨ6A向�S
�f/
¹Ō�ƕäפ

游ϛ�
̐�四Ç̈!ɜ��四Ġ�Şǂ明ʣ四Ġ͠Şǂ明�四 ¬ĮÇ̈!ɜBİǧĭ四®�ǧĭ
ŞǂÂ̈!ɜŞǂ�%向͠Λ �ǧĭŞǂÂ̈!ɜŞǂ.%四�Λ向�gĭ�Ǵû6A向

Ɛ̌ňŜΘ  

3.3.13 ̖ƸĎų  

åŴ́ɓΘ  

Ú¡[��֗Ş四¼��ǂ见Ӈ��ĴƱ知ȖC“%20”向⼿n四®ǂ见Ӈ�We Are Happy.ʯ~*知Ȗ
lN�ǂ见Ӈ�We%20Are%20Happy向

Ëå1̑Θ  

�Wć�Ä四 &)7Ć*间ʂ乐ʤǂ见Ӈ�ǂ见�̓�ĴƱ四��z�ƯHappend()xāң«̀«
“%20”四̓ʯ,�̀«ùǂ见向

    public boolean Find(int target, int [][] array) {
        //基本思路从左下⻆开始找，这样速度最快
       int row = array.length-1;//⾏
        int column = 0;//列
        //当⾏数⼤于0，当前列数⼩于总列数时循环条件成⽴
        while((row >= 0)&& (column< array[0].length)){
            if(array[row][column] > target){
                row--;
            }else if(array[row][column] < target){
               column++;
            }else{
                return true;
            }
        }
        return false;
    }
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ŷŭ6ȨĶ�xā��ƯHפ replaceAll(String regex,String replacement)xā�四��ŹƓ�)7Ō
Ǹ向

Ɛ̌ňŜΘ  

Čɨ\ßΘ

�zňŜĥƦΘ

3.3.14 ĳǁ�ƥĳaq  

åŴ́ɓΘ  

Y���doubleʱɩ�ЦQŞbase=intʱɩ�ǶŞexponent向Ľbase�exponenthx向

Ëåĥ̑Θ  

�WćƏ�Âʅ̎ȃ=Ä�Q����向 �SϖH��§1ͺƕ�四®`�)7ϖH=ƣͺ向 ^ɝ˭
ƽofferƋ�ɶƅ四Ļć�Ōćƕän!1 פ.®ǟŞ�0˓ƽŞ<0%四�9[>0ĽɖŞ�Iͷ四ļÝ�¦
ΒŅ¹四ȅ˟��}˪Ïă2 ץ.乐ʤǟŞ�̓��0四ƨ�base�doubleɩ四�7� ĬĞH==乐ʤ 3.
ǼŧĽ图֗Ş4·ס图服向 ®n�͂Ş四a^n =סa^n/2服*סa^n/2服ץ ®n�ɛŞ四a^n = a^[(n-1)/2]
* a^[(n-1)/2] * a向%�ȟ͖ûO(logn)

#�ƾɼÛפO(logn)

Ɛ̌ňŜΘ  

    public String replaceSpace(StringBuffer str) {
        StringBuffer out=new StringBuffer();
        for (int i = 0; i < str.toString().length(); i++) {
            char b=str.charAt(i);
            if(String.valueOf(b).equals(" ")){
                out.append("%20");
            }else{
                out.append(b);
            }
        }
        return out.toString();     
    }

    public String replaceSpace(StringBuffer str) {
        //return str.toString().replaceAll(" ", "%20");
        //public String replaceAll(String regex,String replacement)
        //⽤给定的替换替换与给定的regular expression匹配的此字符串的每个⼦字符串。 
        //\ 转义字符. 如果你要使⽤ "\" 本身, 则应该使⽤ "\\". String类型中的空格
⽤“\s”表示，所以我这⾥猜测"\\s"就是代表空格的意思
        return str.toString().replaceAll("\\s", "%20");
    }
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®`��ć�)7ϖH以xāפŵ次向�*�fxā�%�ȟ͖û�Oסn服四�g0
��fxāǣͨ
q向

public class Solution { 
      boolean invalidInput=false;    
      public double Power(double base, int exponent) {
          //如果底数等于0并且指数⼩于0
          //由于base为double型，不能直接⽤==判断
        if(equal(base,0.0)&&exponent<0){
            invalidInput=true;
            return 0.0;
        }
        int absexponent=exponent;
         //如果指数⼩于0，将指数转正
        if(exponent<0)
            absexponent=-exponent;
         //getPower⽅法求出base的exponent次⽅。
        double res=getPower(base,absexponent);
         //如果指数⼩于0，所得结果为上⾯求的结果的倒数
        if(exponent<0)
            res=1.0/res;
        return res;
  }
    //⽐较两个double型变量是否相等的⽅法
    boolean equal(double num1,double num2){
        if(num1-num2>-0.000001&&num1-num2<0.000001)
            return true;
        else
            return false;
    }
    //求出b的e次⽅的⽅法
    double getPower(double b,int e){
        //如果指数为0，返回1
        if(e==0)
            return 1.0;
        //如果指数为1，返回b
        if(e==1)
            return b;
        //e>>1相等于e/2，这⾥就是求a^n =（a^n/2）*（a^n/2）
        double result=getPower(b,e>>1);
        result*=result;
        //如果指数n为奇数，则要再乘⼀次底数base
        if((e&1)==1)
            result*=b;
        return result;
    }
}
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3.3.15 ƒƥĳȫȢɗĲǣĳè�ɲĳ��  

åŴ́ɓΘ  

αØ��ǶŞŞˑ四¡[��֗Ş�ǠǶĻŞˑ�Şǂ�ˀ̐四Ŝ"�
�ɛŞĊ�Şˑ��Űġ4四
�
�͂ŞĊ�Ċ�Şˑ�NŰġ4四ěŎɵɛŞ=ɛŞ四͂Ş=͂Şl��¿>Ċ˟�Ï向

Ëåĥ̑Θ  

�Wć
̇�fŌā�四Y�:不每�f w"̇
¹Ō�xāפ  &ƮƿɬźɛŞ��ŞȐȅ�n,`
N�ȸ����Şˑ四`NĆ*间ʂ乐ʤùŞˑ��ĕ˖�͂Ş,�ɛŞ向ns�ʯÇŞˑ!ɞ0�ĕ
˖Bİ四£ĻɛŞң«��Şˑץns�͂ŞʯÇŞˑ!ɞ�n�ĕ˖Bİ£Ļ͂Şң«��Şˑ�向

Ɛ̌ňŜΘ  

%�ȟ͖û�Oסn服四Ĵ�ȟ͖û�Oסn服�Əā

    // 使⽤累乘
    public double powerAnother(double base, int exponent) {
        double result = 1.0;
        for (int i = 0; i < Math.abs(exponent); i++) {
            result *= base;
        }
        if (exponent >= 0)
            return result;
        else
            return 1 / result;
    }

public class Solution {
    public void reOrderArray(int [] array) {
        //如果数组⻓度等于0或者等于1，什么都不做直接返回
        if(array.length==0||array.length==1) 
            return;
        //oddCount：保存奇数个数
        //oddBegin：奇数从数组头部开始添加
        int oddCount=0,oddBegin=0;
        //新建⼀个数组
        int[] newArray=new int[array.length];
        //计算出（数组中的奇数个数）开始添加元素
        for(int i=0;i<array.length;i++){
            if((array[i]&1)==1) oddCount++;
        }
        for(int i=0;i<array.length;i++){
            //如果数为基数新数组从头开始添加元素
            //如果为偶数就从oddCount（数组中的奇数个数）开始添加元素
            if((array[i]&1)==1) 
                newArray[oddBegin++]=array[i];
            else newArray[oddCount++]=array[i];
        }
        for(int i=0;i<array.length;i++){
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3.3.16 ʝ³�ǟĳ�k�ŐL  

åŴ́ɓΘ  

αØ��ΎÅ四α9ĻΎÅ�ɖŞ�k�ďQ

Ëå1̑Θ  

�īs˻̫Θ o�ƽμ��ƽμp1ƿBİȌ四ƽμp1Ȍ�k-1�ƅQN四ɗ��ƅQp2BİȌ四®p1Ȍ
�6N%四p2�ƽ�ƽμ��ɖŞ�k�ƅQ向

Ş��Ǆď©ĥΘ �ťȐȅפΎÅ�ďQ�Ş(�û)�n向 ̳ϗפ��ĭ�ɖŞ�k�ďQ四ļ�Ġ��
�òƾĉקÂnɖŞ���ďQ四ļ��nƾ四@ɖŞ�·�ďQĉק/�ʠ�Ġ���n-1ƾ四�7)
7ĭ�̳ϗ�ĭ�ɖŞ�k�ďQ四ļ�Ġ��n-k+1ƾ向 řß>ċΘ

1. ȅo��ƽĠhead�ƽμp1=p2四®p1��k-1ƾ�%°四ȳ!�向p2l��Ĭ�d向
2. p1�!�ƾ���kƾ四��%°四p2Bİ�3d�向Ʀ��X#p2��%°dĉ��4!�קҁ向
3. �®p1��ΎÅ�Ϸġ%四őp1��nƾ向ƨ� &iWp2�	p1��k-1ƾyBİd�四���(p1
=p2ǩĵʦk-1ƾ向�7®p1��nƾ%四p2��ĜĻ�	n-(k-1)ƾ向őp2��n-k+1ƾ四Į%Ϙξ�
�p2Á
ƽĠ��̳ϗ��ɖŞ�k�ďQŅ向 �g���/
¹Ō�ĉק

ƽˤîģΘ  

ΎÅ+ŹƓ�⽚ɲÀ

Ɛ̌ňŜΘ  

            array[i]=newArray[i];
        }
    }
}

/*
//链表类
public class ListNode {
    int val;
    ListNode next = null;

    ListNode(int val) {
        this.val = val;
    }
}*/

//时间复杂度O(n),⼀次遍历即可
public class Solution {
    public ListNode FindKthToTail(ListNode head,int k) {
        ListNode pre=null,p=null;
        //两个指针都指向头结点
        p=head;
        pre=head;
        //记录k值
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3.3.17 Ʃóʝ³  

åŴ́ɓΘ

αØ��ΎÅ四ǽĖΎÅN四α9ΎÅ��
ĕ˖向

Ëå1̑Θ

ΎÅ�/ı̳��Wć四��Wćƕä�ƏÄ四»�O¡[3�E�) �bwVÇ!Z四 �ƸȞ�
²��ŹƓ向 ƕä�� &ʘʗΎÅ�ŉQ四���ƅQƽĠ!��ƅQ�ŉQ四£N��ƅQΛ��
��向 �Ân!ÿ£1& פƅQ=2ƅQ͘ȖĊ˟四`N�¼3ƅQƽĠ2ƅQ四4ƅQƽĠ3ƅQ四�g

7�!��ΎÅ�|ǽĖ�向 

ƽˤîģΘ  

ΎÅ+ŹƓ�⽚ɲÀ

Ɛ̌ňŜΘ  

        int a=k;
        //记录节点的个数
        int count=0;
        //p指针先跑，并且记录节点数，当p指针跑了k-1个节点后，pre指针开始跑，
        //当p指针跑到最后时，pre所指指针就是倒数第k个节点
        while(p!=null){
            p=p.next;
            count++;
            if(k<1){
                pre=pre.next;
            }
            k--;
        }
        //如果节点个数⼩于所求的倒数第k个节点，则返回空
        if(count<a) return null;
        return pre;
            
    }
}

/*
public class ListNode {
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3.3.18 ñøh�Ĵɗ�ʝ³  

åŴ́ɓΘ  

αØo�ĶǠ明��ΎÅ四α9o�ΎÅĔCN�ΎÅ四®` &ļ�ĔCN�ΎÅŬȴĶǠ�ʣ̳
ʯ向

Ëå1̑Θ  

 &)7�g4ҁ:

1. Ȑȅ &
o�ΎÅ A,Bץ
2. A�¨ƅQA1�Ȣ¯B�¨ďQB1�ȢÂʅ四ȐȅA1.四ʯA1�¨ƅQץ
3. A2�=B1Âʅ四ȐȅB1.,ʯ四A1ƽĠB1ץ
4. A2�=B2Âʅ向向向向向向向 ��g间ʂƼȟ���四ĜĻ,Ə
¹Ō向

ƽˤîģΘ  

ΎÅ+ŹƓ�⽚ɲÀ

Ɛ̌ňŜΘ  

Ṳ̄ʛĚ�Θ

    int val;
    ListNode next = null;

    ListNode(int val) {
        this.val = val;
    }
}*/
public class Solution {
public ListNode ReverseList(ListNode head) {
   ListNode next = null;
   ListNode pre = null;
    while (head != null) {
          //保存要反转到头来的那个节点
           next = head.next;
           //要反转的那个节点指向已经反转的上⼀个节点
           head.next = pre;
           //上⼀个已经反转到头部的节点
           pre = head;
           //⼀直向链表尾⾛
           head = next;
    }
    return pre;
}

}

/*
public class ListNode {
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    int val;
    ListNode next = null;

    ListNode(int val) {
        this.val = val;
    }
}*/
public class Solution {
    public ListNode Merge(ListNode list1,ListNode list2) {
       //list1为空，直接返回list2
       if(list1 == null){
            return list2;
        }
        //list2为空，直接返回list1
        if(list2 == null){
            return list1;
        }
        ListNode mergeHead = null;
        ListNode current = null;   
        //当list1和list2不为空时
        while(list1!=null && list2!=null){
            //取较⼩值作头结点 
            if(list1.val <= list2.val){
                if(mergeHead == null){
                   mergeHead = current = list1;
                }else{
                   current.next = list1;
                    //current节点保存list1节点的值因为下⼀次还要⽤
                   current = list1;
                }
                //list1指向下⼀个节点
                list1 = list1.next;
            }else{
                if(mergeHead == null){
                   mergeHead = current = list2;
                }else{
                   current.next = list2;
                     //current节点保存list2节点的值因为下⼀次还要⽤
                   current = list2;
                }
                //list2指向下⼀个节点
                list2 = list2.next;
            }
        }
        if(list1 == null){
            current.next = list2;
        }else{
            current.next = list1;
        }
        return mergeHead;
    }
}
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̤ʛĚ�Θ

3.3.19 Dh�ͽ�VǔǕ  

åŴ́ɓΘ  

Ho�领�¡[��Ɇɉ四ÃCɆɉ�Push=PopͿ�向 Ɇɉ��ĕ˖�intʱɩ向

Ëå1̑Θ  

ƿ�p̸�!领=Ɇɉ�ʹ�ŉQפ ͽΘNÝƿ9סLIFO服 ǔǕΘ ƿÝƿ9 /�ʠ &ļ�ʘʗJDK
Y  & ť κ � 领 � � ³ ʹ � x ā � ¡ [ 向 ƿ � � � ! Stack ʱ � � ³ ʹ � x ā פ  

͡`ćƲY� &o�领四 &)7�gȞϾ®push�%°¼ĕ˖pushÝstack1四pop�%° &ƿ£
stack1�ĕ˖pop�stack2四`N�>stack2Ω�popͿ�四�g�)7Ŏɵ�ƿÝƿ9�向͑ס[pop]͑
[pop]"Á[ƿÝƿ9]服

ƽˤîģΘ  

Ɇɉ+领

Ɛ̌ňŜΘ  

public ListNode Merge(ListNode list1,ListNode list2) {
       if(list1 == null){
           return list2;
       }
       if(list2 == null){
           return list1;
       }
       if(list1.val <= list2.val){
           list1.next = Merge(list1.next, list2);
           return list1;
       }else{
           list2.next = Merge(list1, list2.next);
           return list2;
       }       
   }
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3.3.20 ͽ�ȧÃ,˖5ɗǕ  

åŴ́ɓΘ  

αØo�ǶŞ̐ɉ四���̐ɉÅǛ领�ˉØˀ̐四Ú乐ʤ�·�̐ɉ�̓�Ļ领�Ϲ9ˀ̐向Ȑȅˉ
Ø领��
Şǂͼ�¿�向⼿n̐ɉ1,2,3,4,5�ɏ领�ˉØˀ̐四̐ɉ4四5,3,2,1�Ļˉ领̐ɉ>Ĝ��
�Ϲ9̐ɉ四»4,3,5,1,2��) �Ļˉ领̐ɉ�Ϲ9̐ɉ向סųפ��o�̐ɉ��û�¿��服

åŴ1̑Θ  

�Wć��Ű�0
ƕä四ƸȞ�Alias�˦ͣ四L�ƕäǀ��/͕ɶĜĻ/ŊŸ�ƌ向 �ŭפAlias 
https://www.nowcoder.com/questionTerminal/d77d11405cc7470d82554cb392585106 �̞פǗƵ­

��˖ƕä平χH��路ɨ�领四˰ʌˉ领ˀ̐四ƿƺ���©Ø领�四�S�1四`N乐ʤ领˳ĕך
�9领ˀ̐����ĕ˖四�S�4四/ʠ`1≠4四�7 &Ƞƥˉ领四Ĭ�¿�7NBİ9领四9领�
�ĕ˖四ʯ¼9领ˀ̐ĠNΛd�Ċ四Ĭ��¿�四�g间ʂ�ˉ领ˀ̐˰ʌÃC四ns路ɨ领,��
Ĵ四(�Ϲ9̐ɉ��Ļ领�Ϲ9ˀ̐向

פ⼿˵

Ø领1,2,3,4,5

9领4,5,3,2,1

//左程云的《程序员代码⾯试指南》的答案
import java.util.Stack;
 
public class Solution {
    Stack<Integer> stack1 = new Stack<Integer>();
    Stack<Integer> stack2 = new Stack<Integer>();
     
    //当执⾏push操作时，将元素添加到stack1
    public void push(int node) {
        stack1.push(node);
    }
     
    public int pop() {
        //如果两个队列都为空则抛出异常,说明⽤户没有push进任何元素
        if(stack1.empty()&&stack2.empty()){
            throw new RuntimeException("Queue is empty!");
        }
        //如果stack2不为空直接对stack2执⾏pop操作，
        if(stack2.empty()){
            while(!stack1.empty()){
                //将stack1的元素按后进先出push进stack2⾥⾯
                stack2.push(stack1.pop());
            }
        }
          return stack2.pop();
    }
}
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https://www.nowcoder.com/questionTerminal/d77d11405cc7470d82554cb392585106


Ʈƿ1Ø路ɨ领四Į%领˳1≠4四ȠƥØ领2

Į%领˳2≠4四ȠƥØ领3

Į%领˳3≠4四ȠƥØ领4

Į%领˳4张4四9领4四Ϲ9̐ɉĠN�Ċ四Į%�5四,路ɨ领S��1,2,3

Į%领˳3≠5四ȠƥØ领5

Į%领˳5=5四9领5,Ϲ9̐ɉĠN�Ċ四Į%�3四,路ɨ领S��1,2,3

…. ʏhΩ�四6N路ɨ领�Ĵ向ns��Ĵ(�Ϲ9̐ɉ��Ļ领�Ϲ9ˀ̐向

 

ƽˤîģΘ  

领

Ɛ̌ňŜΘ  

 

import java.util.ArrayList;
import java.util.Stack;
//这道题没想出来，参考了Alias同学的答案：
https://www.nowcoder.com/questionTerminal/d77d11405cc7470d82554cb392585106
public class Solution {
    public boolean IsPopOrder(int [] pushA,int [] popA) {
        if(pushA.length == 0 || popA.length == 0)
            return false;
        Stack<Integer> s = new Stack<Integer>();
        //⽤于标识弹出序列的位置
        int popIndex = 0;
        for(int i = 0; i< pushA.length;i++){
            s.push(pushA[i]);
            //如果栈不为空，且栈顶元素等于弹出序列
            while(!s.empty() &&s.peek() == popA[popIndex]){
                //出栈
                s.pop();
                //弹出序列向后⼀位
                popIndex++;
            }
        }
        return s.empty();
    }
}
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ħ ŞʗӺ�Õćóď  

4.1 MySQL  

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

4.1.1 ě¬¨Ï  

Ŗ͔¨Ï  

⼜SQLʹ难ŻɎ�2סŁ服孩 סØâŢ服
⼜qÀ MySQL : �3Ł孩 (Ý作)

�ƂŊǙ¨Ï  

SQL Tutorial סSQLǒœ_ǋ,Ȭ�服וSQL Tutorialס�SQLǒœ_ǋ,��服וSQLǒœ	Ƴ΀ǋ סƣ
ı�¦服
Github-MySQLØâŻɎסMySQL tutorial book服 סÇ都Bİ_ǋMySQL四����ĠMySQLŞ
ʗӺƻ¹żɬˌ_ŭ服
ǌxŻɎ
MySQL ŻɎסȎιŻɎ服

­¶ưɞ¨Ï  

�85Ţ�ʿȚхmysqlӺ

đǑŊǙ¨Ï  

ȟ͏ÃÍΘ ¯MySQL�都ΖžĞЫ-着ȹ­

MySQL>8ɃˆΘ MySQLB<˶Ϙס�服双双MySQLB<˶Ϙס·服双双MySQLB<˶ϘסT服

MySQL5.7�Ģ®Ǉ­¶ƨĺɃˆΘ MySQL5.7Ł��ŉÀ双双À ǼŧlMySQLǼŧ

MySQLʪʸסPXC服Øâ双双MyCATØâȰĜH

Č¥Ëå×ì  

4.1.2 S"�MySQL?  

MySQL ��fÈżɩŞʗӺ四	JavaΰīŢB<�ƣııH四¬� MySQL �B̞ǲũ�四ě˓xƫ
Ԃʊ向ˋSʝʝŞʗӺżɬ��ăH�� MySQL四¬Įń�Ϟ�À�
Ŏ⾝�向MySQL�B©̞ŹƓ
�四¬ĮƁō��)7	 GPL(General Public License) �ǅ)!!ßěʘʗ�Àŧ�ļ�>ÎÝ�ɴ
Ʃ向MySQL�ɽƒ̹Ģś�3306向

4.1.3 ǡ˜ȿ͢  

�¤ČDƆɕ  
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https://github.com/Snailclimb/JavaGuide
https://www.w3schools.com/sql/default.asp
https://www.w3school.com.cn/sql/index.asp
https://www.w3schools.com/sql/exercise.asp
https://github.com/jaywcjlove/mysql-tutorial
https://dev.mysql.com/doc/refman/5.7/
http://www.runoob.com/MySQL/MySQL-tutorial.html
https://github.com/kakuilan/china_area_mysql
https://www.imooc.com/learn/122
https://www.imooc.com/learn/398
https://www.imooc.com/learn/427
https://www.imooc.com/learn/449
https://www.imooc.com/learn/533
https://www.imooc.com/learn/194
https://www.imooc.com/learn/993
https://www.imooc.com/learn/951


Ƙ�MySQLĸʷ��
ǡ˜ȿ͢

Ç�ÿ &)7ǧ�9 MySQL ®�ɽƒ�ɘ⾃˲门�InnoDB,ě˓	5.7Ł��
�ɘ⾃˲门�G

InnoDB �UȿÀɘ⾃˲门四���(G
 InnoDB ǦŘUȿ向

Ƙ�MySQL��Ǻś�ǡ˜ȿ͢

 &�)7Ć*!��ǉ̍ǧ�ɽƒ�ɘ⾃˲门向

Ƙ�³�ǡ˜ȿ͢

MyISAM9InnoDBƻ£  

MyISAM�MySQL�ɽƒŞʗӺ˲门5.5סŁl�服向˂`À ə͗四m˓ťκ��ă�ŉÀ四ŏ本}
�ώ˲וˉӠוĴ�֗Ş�四»MyISAM�ǦŘUȿ=�Ţҧ四m˓6��̽第��Ӵ定NVāÆ}候
ȟ向�*四5.5Ł�lN四MySQL˲Ø�InnoDBסUȿÀŞʗӺ˲门服四MySQL 5.5Ł�Nɽƒ�ɘ⾃
˲门�InnoDB向

��Ş%° &ŜH��� InnoDB ɘ⾃˲门四»�	ɏ³Iͷ!ŜH MyISAM ��Ĕȓ�Ânʄ͋
ʪ�Iͷ!向סns��不� MyISAM Ӵ定候ȟàć�z服向

hľ�:°Θ

1. ��ɚƗĮzĶ̟  : MyISAM G
ÅŢҧ (table-level locking)四m InnoDB ǦŘ�Ţҧ (row-level
locking)=ÅŢҧ,ɽƒ��Ţҧ向

2. ��ɚƗĮPǒ9̺̿I�´v͆ƾΘ MyISAM ĥǠ��À 四uhǧ成ɝ
ù5À,ÎΩ�ǴûÂ
InnoDBʱɩ^A四»��ťκUȿǦŘ向»�InnoDB ťκUȿǦŘUȿ四þġЭ�qŢŞʗӺƚ
 向  ɝ
Uȿ(commit)וpέ(rollback)=Ӵ定ɴȟ {(crash recovery capabilities)�UȿÆ}
(transaction-safe (ACID compliant))ɩÅ向

mysql> show engines;

mysql> show variables like '%storage_engine%';

show table status like "table_name" ;
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3. �ɚƗĮÜ˭Θ MyISAM�ǦŘ四mInnoDBǦŘ向
4. ��ɚƗĮMVCC פ˘ InnoDB ǦŘ向Ĝ>qě<Uȿ, MVCCÂĶ˼�«ҧ^qǣ;MVCCG	 READ

COMMITTED = REPEATABLE READ o�ЊžŢ²!Ą�;MVCC)7ŜH �ȑ(optimistic)ҧ = ˩ȑ
(pessimistic)ҧ�¡[;ŲŞʗӺ�MVCC¡[ě�ɬ�向¸å样ʄפMySQL-InnoDB-MVCC�Ł�
ě<ͲŇ

5. ......

⼜MySQLqÀ 孩��
�œz�gǀ�:

��ƐŸ¿t“MyISAMÂInnoDBA”lʱ�~ɕlˠ四��ďƔƼƼ��ȵ>�向	/� &�
iÑɱ�四InnoDB�Ǵû�)7PMyISAMĐ吃ʹȰ四гÎ�H��ο收ώ˲四ŷŭļ�⼦à�
Şʗ�)7©Øđɘ�ĜH向

�́Iͷ! &ĩɥ InnoDB ��0
àć�四»�ɏ³Iͷ!�ě�	˨)Ԃʊ {=ě< {四�
�ļ�UȿǦŘ四��	˨Ӵ定N�Æ}候ȟàć�z四ĩɥMyISAM�����¦�ĩɥ向»��́
Iͷ!四 &��ļ�ȞϾ��³àć�向

4.1.4 Ƃ͇ȖǇƲ:ɨș  

ǂ见ʪƽ���fÇ·ÝŇ⼼Ɠ�ɏʱǂ见见ś�ҫʲ向ȋ>̳ʯʯ�ƽɏfǂ见ʪ!�ş̳̐ʯ向
MySQL�u�fǂ见ʪ��>Ĝ�żɉ�ȋ>̳ʯ向

MySQLϖH��ʱ˙Ƞ̺�xǖƽ�ǂ见ʪ�ɽƒȢ四u�ŞʗӺ7ȰuĨŞʗÅ�
�O�ɽƒ
Ȣ四L&Ҡ˽Ƞ̺向Ânפɏ�Ӻ��
Å�ɽƒǂ见ʪ¼�ĻŞʗӺ�ƽ��ǂ见ʪ�³סÅ	0

ƽ�ǂ见ʪ�Iͷ!四y�ϖHɽƒǂ见ʪ服 PSפǶ¹�⼜JavaĄɎľɴ快lW孩

͕ɶđŊ)7ƸȞפ MySQLǂ见ʪȰȋ>̳ʯ�¹Ō

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

4.1.5 ˃ȿ  

MySQLώ˲ŜH�Şʗď只��
BTree˃ȿ = ¿Ɖ˃ȿ 向>�Òǎώ˲�(四ǟ˽�Şʗď只��
ÒǎÅ四¬Į	ȵ��ŞļĽ�ĶĒčɊǧ成�%°四)7ĩɥÒǎώ˲四ǧ成À 6AץÎЖ�ġ4
Ñɱ四ȸ̄ĩɥBTreeώ˲向

MySQL�BTreeώ˲ŜH��B΍��B+Tree四»>����ofɘ⾃˲门�¡[xǖ����向

MyISAM: B+TreeψƅQ�dataхɘ©��ŞʗčɊ�;ç向	ώ˲看ώ�%°四Ʈƿ̦ĿB+Tree上
ώƏā上ώώ˲四nsƽ��Keyɘ	四ʯÐ9Î data х�Ȣ四`N7 data х�Ȣ�;çʄÐ¿Ĝ
�ŞʗčɊ向�|ʽ�“ƣο收ώ˲”向
InnoDB: ÎŞʗ�ê�§��ώ˲�ê向¿ÂMyISAM四ώ˲�ê=Şʗ�ê�4ž�四ÎÅŞʗ
�ê�§��̦B+Treeˑά���ώ˲ď只四΍�ψƅQdataхŎɘ�ÃǶ�ŞʗčɊ向��ώ˲�
key�ŞʗÅ��Э四¬ĮInnoDBÅŞʗ�ê�§���ώ˲向�|ʽ�“ο收ώ˲סŷοʪώ
˲服”向mÎЖ�ώ˲���路ɨώ˲四路ɨώ˲�dataхɘ⾃¿ĜčɊ�Э�Ȣm��;ç四��
�=MyISAM���;x向	Ȍȋx˃ȿ˗˃#ΖćûĈ�key�	�ŐLĪ'½5ĳȋΙ	Ȍȋͤ
ǭ˃ȿƘĈ#Ζșĕ�ſ½5x˭�ǁΖ�}�Ⱦx˃ȿΉ �ĉΖ	Ưŉ³�#¡Ζ�ǍɎĲD(
��ƂƢ��x˭Ζ��ǍɎĲDŪďƒ�ƂƢ��x˭Ζ�`�ƺ?x˃ȿǑ̐1̷Ή PSפǶ¹
�⼜JavaĄɎľɴ快lW孩
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https://segmentfault.com/a/1190000012650596
https://www.cnblogs.com/geaozhang/p/6724393.html%23MySQLyuzifuji
https://github.com/Snailclimb/JavaGuide


W�¶�˃ȿ�îģ'4Ƙ��̩űƮMySQLŴǖ ¶�˃ȿ�ɻǷ×ìΉ

4.1.6 Ƙ˹˾ǡ�ĲD  

Ω�ǧ成ǒœ�%°四�ƿǧ成啊ɘ向�*四MySQL 8.0 Ł�NΛʮ四¬���ƚ �a¡H

my.cnf«Ø7!ɑ˟四Ë来MySQLB来ǧ成啊ɘ

MySQLΩ�7!ǉ̍�)7B来ǧ成啊ɘ

n�四>ˑƘ˹˾ǡI	�`�Ƙ˹ïÒ4ǇĳȋEʑ Ζ�ćû	˾ǡ�̭iìl向�S�ǧ成Ēê
ŏ本ǧ成�§ו®��ǧ成�ŞʗӺוƵǥ̹时̄Ł�ś��³) Ń˻ďs�tĈ向¬ĮƁōo�ǧ
成	Ɓōǂ见������ʔ˗啊ɘ�ǉ�向Įþ四nsǧ成�ŏͮƁōHǥ��˒֗Şוɘ⾃֗Şו
HǥÏăוΝ%ÅוMySQLӺ��żɬÅ四Îǧ成ďs���|啊ɘ向

啊ɘȸȲlN四MySQL�ǧ成啊ɘżɬ�ŪՃǧ成�ԀȰ�uĨÅ四ns�³ÅסŞʗŷď只服<+
Ïŧ四@#=�ĨÅ¿È��
啊ɘŞʗ�¼ĳǣ向

˾ǡȤY�Ʊĸœĳȋ̀�Ƙ˹®�Ζª�˾ǡ�#�Ó��̅Ü�>ɭΖnaƘ˹I��\�a˾ǡ
ʖ�ΖčƕI*�ɭ̎Ή ¬Į四B来啊ɘǧ成�变ԧ四гÎ>�ǀ͋ʪ�ĜH�(^�nĮ向nsB
来四�ų�Ĕ¹ͲŇ啊ɘĴ��.四�́�(Î�.ȅ˟�¤üMBÂʅĔȓ向Įþ四*'4ä(
sql_cache9sql_no_cache�ʏĠǚ�Ƙ˹Ƌī�ɚĕ�˾ǡΘ

4.1.7 S"�Pǒ?  

Pǒ�ͥȷ���ȫʖ�Ζ�"�ʭzΖ�"��ʭzΉ

Uȿ6~̚�~ı|ƃ9�(⼿5��Ė⾼�向Ȑn.��Y.ƛĖ⾼1000ĕ四��Ė⾼�ԀȰ�o�
ÈЭͿפ���¼.��Ж事ʣò1000ĕ四¼.ƛ�Ж事�«1000ĕ向Ǭ�	�o�Ϳ�l�ȱ`9[
¦ΒÂn͍�żɬӴ定四ʔ˗.�Ж事ʣòm.ƛ�Ж事0
�«四�g��>�向Uȿ��Ŏɵ�o
�ÈЭͿ��#�Cƚ四�#��ĳ̏向

4.1.8 Pö�ă�Ģ®(ACID)  

query_cache_type=1
query_cache_size=600000

set global  query_cache_type=1;
set global  query_cache_size=600000;

select sql_no_cache count(*) from usr;
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1. �Ú2®ΔAtomicityΕΘ Uȿ�6.�Ω�ĶĊ四�Ԣǅ4Ԡ向Uȿ�ù5À́Ŏd��#}ġÃ
C四�#Ã}�3�Hץ

2. ��Ȱ®ΔConsistencyΕΘ Ω�Uȿ�N四ŞʗŎŘ�˗四��Uȿ>���ŞʗʄÐ�ďs�¿�
ץ�

3. �˞ Ō®ΔIsolationΕΘ ě<⼦àŞʗӺ%四��Hǥ�Uȿ�|ÎLUȿ�ǻМ四Ųě<Uȿl�
ŞʗӺ�ǹȲץ�

4. �Įŏ®ΔDurabilityΕΘ ��Uȿ|ťƞlN向ń>ŞʗӺ�Şʗ�ƩÏ�ŘƄ�四őŜŞʗӺ<+
ǭ⾝��ĜĻ>Î
ƁōŃ˻向

4.1.9 ø8PǒÓ�ń¤Ëå?  

	̚ɩ�ĜHɎ̐�四��Uȿě<Ŗ�四~ı�Ϳ�¿��Şʗ�ÃCŲ��Ɓȿס��Hǥ>��
ŞʗÝ�Ϳ�服向ě<˂`�Ɵ̿�四») �ʔ˗7!�àć向

�˴ ǽΔDirty readΕ: ®��UȿÁ	⼦àŞʗě˓>ŞʗÝ��ɴƩ四m�fɴƩ,0
ťƞ�Ş
ʗӺ�四�%ɗþ��Uȿ�⼦à���Şʗ四`NŜH���Şʗ向¬���Şʗ�,0
ťƞ�
Şʗ四@#ɗþ��Uȿʄ����Şʗ�“发Şʗ”四ʏʗ“发Şʗ”�c�Ϳ�) ��Á́�向
�ɺčǵůΔLost to modifyΕ: ƽ	��UȿʄÐ��Şʗ%四ɗþ��Uȿ�⼦à�ĻŞʗ四@#	
���Uȿ�ɴƩ���ŞʗN四�·�Uȿ�ɴƩ���Şʗ向�g���Uȿđ�ɴƩďs�|
͒ĳ四¬Įʽ�͒ĳɴƩ向 ⼿nפUȿ1ʄÐɏÅ��ŞʗA=20四Uȿ2�ʄÐA=20四Uȿ1ɴƩ
A=A-1四Uȿ2�ɴƩA=A-1四6űďsA=19四Uȿ1�ɴƩ|͒ĳ向
��'¸ƾǽΔUnrepeatablereadΕ: ƽ	��Uȿđ�hʄ��Şʗ向	��Uȿ,0
ďͧ%四ɗ
��Uȿ�⼦àĻŞʗ向@#四	���Uȿ��ohʄŞʗl�四ƨ��·�Uȿ�ɴƩʔ˗��
�UȿohʄÐ�Şʗ) �a�g向��<+�	��Uȿđohʄ��Şʗ���g�Iͷ四¬
Įʽ��)Ëȟʄ向
�ʐǽΔPhantom readΕ: Ͷʄ¯�)Ëȟʄʱ˙向ń<+	��UȿסT1服ʄÐ�¤�Şʗ四Ğ2ɗ
��ě<UȿסT2服ѫØ��³Şʗ%向	ƊN�ǧ成�四���UȿסT1服��<[���³ù
��ɘ	�čɊ四�
Ù<+�Ͷw�g四�7ʽ�Ͷʄ向

�'¸ƾǽ9ʐǽƻ£Θ

�)Ëȟʄ�ËQ�ɴƩÂn�hʄÐ�ĒčɊ<[Î�ɏ³ɉ�Ȣ|ɴƩ四Ͷʄ�ËQ	���ŷŭ
үʮÂn�hʄÐ�ĒčɊ<[čɊ��ŷʣò�向

4.1.10 Pǒ˞ŌĶ£
ń¤?MySQL�Ǻś˞ŌĶ£�?  

SQL Ǧƫ�Ȭ�ă�˞ŌĶ£Θ

READ-UNCOMMITTED(ǽ½ŨĸŦ)Θ 6Ƚ�ЊžŢ²四ԢǅʄÐʓƠťƞ�ŞʗÏ^四'��
ȈȰ˴ǽΈʐǽņ�'¸ƾǽ向
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˞ŌĶ£ ˴ǽ �'¸ƾǽ ʐĜǽ

READ-UNCOMMITTED √ √ √

READ-COMMITTED × √ √

REPEATABLE-READ × × √

SERIALIZABLE × × ×

READ-COMMITTED(ǽ½�ĸŦ)Θ ԢǅʄÐě<Uȿ�~ťƞ�Şʗ四'4̲ȳ˴ǽΖª�ʐǽ
ņ�'¸ƾǽ˙
'�8)向
REPEATABLE-READ('¸ƾǽ)Θ >��ǂǳ��hʄÐďs���˗�四ʮƣŞʗ�|�§Uȿ
�O�ɴƩ四'4̲ȳ˴ǽ9�'¸ƾǽΖªʐǽ˙
'�8)向
SERIALIZABLE('̬zĺ)Θ 6q�ЊžŢ²四Ã}ĦÇACID�ЊžŢ²向�
�UȿʏhҠ�Ω
�四�gUȿl��Ã}�) Ǫ+ǻМ四���(四ĔĶ£'4ȃȳ˴ǽΈ�'¸ƾǽ4Ǉʐǽ向

MySQL InnoDB ɘ⾃˲门�ɽƒǦŘ�ЊžŢ²� REPEATABLE-READΔ'¸ǽΕ向 &)7Ć*
SELECT @@tx_isolation;ǉ̍�ǧ�

�Sļ�ųפ���¯ SQL ɞǿ���;x	� InnoDB ɘ⾃˲门	 REPEATABLE-READΔ'¸ǽΕ
UȿЊžŢ²!ŜH��Next-Key Lock ҧƏā四¬Į)7天ǲͶʄ�Ǫ+四�¯ÎLŞʗӺżɬ(n
SQL Server) ����向�7(InnoDB ɘ⾃˲门�ɽƒǦŘ�ЊžŢ²� REPEATABLE-READΔ'¸
ǽΕ �~)7Ã}ŎɵUȿ�ЊžÀ�Ľ四őǚ�� SQLɞǿ� SERIALIZABLE('̬zĺ) ЊžŢ
²向¬�ЊžŢ²ôȽ四UȿÚĽ�ҧôò四�7�ġ4ŞʗӺżɬ�ЊžŢ²��  READ-
COMMITTED(ǽ½ĸŦîģ ) 四»���iW�� InnoDB ɘ⾃˲门ɽƒŜH  REPEAaTABLE-
READΔ'¸ǽΕ ě��
ƁōÀ 多ĳ向

InnoDB ɘ⾃˲门	 1ƹƌPǒ �Iͷ!�́�H� SERIALIZABLE('̬zĺ) ЊžŢ²向

4.1.11 ̟kĠ InnoDB̟řß  

MyISAM9InnoDBǡ˜ȿ͢ĲD�̟Θ

MyISAMϖHÅŢҧ(table-level locking)向
InnoDBǦŘ�Ţҧ(row-level locking)=ÅŢҧ,ɽƒ��Ţҧ

³Ķ̟9zĶ̟:°Θ

�³Ķ̟Θ MySQL�ҧ� ̘Û3� ��fҧ四>®�Ϳ��ǶĨÅ«ҧ四¡[ȨĶ四ȇ̞ƷӢ�Âʅ
ò四«ҧA四��9[�ҧ向Îҧ�Ҕû6�四Ы<ҧ̃ȱ�⽤ͨ6q四ě<û6Ƚ四MyISAM=
InnoDB˲门�ǦŘÅŢҧ向

mysql> SELECT @@tx_isolation;
+-----------------+
| @@tx_isolation  |
+-----------------+
| REPEATABLE-READ |
+-----------------+
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�zĶ̟Θ MySQL�ҧ� ̘Û3, ��fҧ四Gμ>®�Ϳ���Ý�«ҧ向 �Ţҧ ��ʣòŞ
ʗӺͿ��̃ȱ向Î«ҧҔû6.四ě<ûq四»«ҧ�B̼�6�四«ҧȤ四�9[�ҧ向

͕ ɶ đ Ŋ ) 7 Ƹ Ȟ פ  MySQL ҧ r Ň Ȩ Ķ � Ō �
https://blog.csdn.net/qq_34337272/article/details/80611486פ!

InnoDBǡ˜ȿ͢�̟�řß
O_Θ

Record lockפĶ��čɊ��ҧ
Gap lock֓�פҧ四ҧ���υʡ四�ŏ本čɊ�§
Next-key lockפrecord+gap ҧ���υʡ四ŏͮčɊ�§

­¶bǨLΘ

1. innodb>���ǧ成ŜHnext-key lock
2. Next-locking keying��ŌǸPhantom ProblemͶʄàć
3. ®ǧ成�ώ˲ͮ
͢�ŦÀ%四¼next-key lock̶Ţ�record key
4. Gapҧȅź�Ʋ����前˞��Uȿ¼čɊѫØ���υʡđ四m��ʔ˗Ͷʄàć�Ǫ+
5. �
ofxǖʠǖÈ为gapҧספʮ�þЭʨͧ=͢�À看ǧþ四ÎЖIͷ˘ŜHrecord lock服 A. ¼U
ȿЊžŢ²ȅ˟�RC B. ¼ƸŞinnodb_locks_unsafe_for_binlogȅ˟�1

4.1.12 �³ƨĺ  

®MySQLĶÅčɊŞ*�%四ŞʗӺ�CRUDÀ ��ʠ!̶四�³ıµ�Ǽŧ晚国n!פ

Ǫ�ĳȋ�ʽȑ  

ȿƟѩ˞�ëƁōɢŇŞʗυʡĒê�ǧ成ǒœ向Ânפ &®Hǥ	ǧ成ѡĶʌ̢�%°四 &)7
ͲŇ	��÷�υʡđץ

ǽ/ƀ1Ō  

~̚�ŞʗӺ所4xͣ四�Ӻ͑͟ǀ四ÇӺ͑͟ʄץ

͙ć1ƻ  

Ȍȋĳȋ̀N�ĳȋ³�­¶®Èz̶1Ή ⼿n四HǥÅ�͡
Hǥ�ɅɊtĈj
Hǥ�ʹ�tĈ四
)7¼HǥÅ所4Co�Ķǹ�Å四СƦ©�Ķǹ�Ӻc4Ӻ向

Ǆď�&͙ć̶1�Žĳȋ³Ǖ�̶1Ζ��ĄǕ°Ǿ��³̶1��Ą³Ή n!ÿ�Ǜ四�g�(�
: Ĝ Ļ � ^ Ŋ Ÿ ¹ Ō � 向

�͙ ć̶1�ƨLΘ )7Ŝ"ɉŞʗÏ.四	ǧ成%ʣòʄÐ�BlockŞ四ʣòI/OhŞ向Įþ四ՂĬ
4Ț)7ȨŧÅ�ď只四Ÿ�Ƙʎ向
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https://blog.csdn.net/qq_34337272/article/details/80611486


�͙ ć̶1�ɮLΘ �Э�9[׋Ж四ļ�ƻ¹׋Жɉ四ě�˲3JoinͿ�四)7Ć*	ĜH˽Ý�
Join�ŌǸ向Įþ四ՂĬ4Ț�PUȿÏ"^«ȟ͖ץ

�Ā1ƻ  

ħĮĳȋ³ì˺�¼Ζä(ǚ_˒ʎǡ˜ĳȋ1�Ή�`n��ĳȋ1ɸ����³ņľ̀�ΖƏ��
1ƹƌ�Ŵ�Ή �Ā̶1'4Ɨ˱ŪČ��ĳȋáΉ

�Ĥ所4�ƽŞʗÅ��所4四Å��Şñ*200Ǭ�%四��ÏȤ四�%)7£�Ĩ�Å�Şʗ所C
�ĨÅ�ɘ©向˵�⼿57(& פ¼HǥtĈÅ所4C��HǥtĈÅ四�g�)7天ǲĶ�ÅŞʗ
ă*�>À șCŃ˻向

�Ĥ所4)7ǦŘƣı��Şʗă向ļ�ų���Q4פ�Å˘˘�ŌǸ�Ķ�ÅŞʗ*��àć四»
ƨ�Å�Şʗ,�	��ǯrˁ�四Î¡>�ťƈMySQLě< {0
X#�˒四�7 �Ā̶13

1̀ 向

�Ĥ所4 ȉ ƗĮŪČ��ĳȋáǡ˜ΖùDɪůƺ�Ö四» 1�Pǒ²4ĥƦ 四推ƅQJoinÀ ʅ
ʦ四դˤȟ͖向⼜JavaĄɎľɴ快lW孩��ŭ¸å Ƽá��:ĳȋÈz1�Ζ��̶1�Ó�ͥȷΈ
þͶΈĬš�ł_ƾɼÛ 四�́�ŞʗÅ	Ǽŧ"®�Iͷ!Ǧ分ɚǬ7!�Şʗă�0
a�àć
�向ns¡	�4�四ȜăĩɥƵǥ̹4�ͭ只四�g)7ʣò�h=��ê�­όI/O向

 �əȊ� ĳȋ̀1��h_Č¥qʇΘ

�ŶƖɪň©Θ 1�ͥȷ	ùDɪΖˢġ	jarĨ�Ζä(ǵůņľˢġJDBCɈ��VΉ ®®­�
Sharding-JDBC וˋS�TDDL�ofÂʅıH�¡[向
���Òň©Θ 	ùD9ĳȋ������ň©ɈΉ1�ͥȷǯ�šȅ	��ÒĂǒ�Ή  &[	ˠ
� Mycat 360ו�Atlasו­Ÿ�DDB�����fͭ只�¡[向

͕ɶđŊ)7ƸȞפ MySQL�ÅǼŧxͣ: https://segmentfault.com/a/1190000006158186

4.1.13 ĥˁ� S"�̧ĺƯŉŞ�ΉS"�ĳȋ̀şû̧?�S"ĕ�ĳ
ȋ̀şû̧?

 

⽔ŧȅźĜĻ������΃向 &ıµ�njavaƳɎ⽔וjdbcƖĞ⽔וredisƖĞ⽔����ʱȅź�
ŹÅ¡[向�fȅź�ˌİ˥ȅȇ̞四ŌǸ�àć��ΥƷuh±Ðȇ̞�ƷӢ四nɤȸƳɎ�B̼四
±ÐĵɎƖĞ�B̼�向�
Â�-ƝΉ�Ƭ四�Ƭ��ý�ƿ£Ƭ϶
¤Ɖ©@S四����ĬĞƃ
2Ƭ现«Ȏő)四�H�Ν%j϶Ƭj�Ȏ四ǣͨ�q�向ʮ�ˌİŧȇ̞四⽔ŧȅź,ŏ本n!�³
ŉч5⽔פ�ˌİȢ5⽔ו�e正Ȣ5�6⽔ו�Ȣ�四�³ŉч)7ĬĞҫʲ�javaƳɎ⽔=ŞʗӺ
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https://segmentfault.com/a/1190000006158186


ƖĞ⽔�CķŦÀ�向�ɸ�ĝ>⽔ŧȅźƕ�不每�,�¦四ĬĞȟŇ*�四天ǲËȟș̉5�向

ŞʗӺƖĞ�Ǝ���� socket �ƖĞ向ŞʗӺĦȿ̹,�Ƙʎ�³啊ɘ=Hǥ̲ɢtĈlʱ� �7
他H��³đɘ向 &)7£ŞʗӺƖĞ⽔��c�Ƙʎ�ŞʗӺƖĞ�啊ɘ四7ƫ¼�ļ�>ŞʗӺ
�ÚĽ%)7ËH�³ƖĞ向�u�Hǥ�B=ƘʎŞʗӺƖĞ四гÎ�>dǵŞʗӺՕd�­ơĜH
Ɏ̐�ÚĽ四͡怎̗jŕũȇ̞向	şû̧�ΖǫǍşûIΖ«»�ȴ	̧�Ζø�aĲDĝΖ�ĉ�
ŧǍǉ��şûΉglĲD��
şûΖș�Ǎǉ���şûø«»̝��̧�Ή ƖĞ⽔,ʣò�Hǥ
Ɵ̿�ƙȸȲ¯ŞʗӺ�ƖĞ�%�向

4.1.14 1̀1³eI,id x˭gĦĞ©Κ  

¬���4C��ÅlN四u�Å��Ç 1 Bİŵ«四�g��>�四 &ļ���}˪͢�� id �
ǦŘ向

+C}˪ id 
!��¤fxǖפ

UUIDפ��ȓĔ���Э四¬�a��四ě˓V̐�)ʄ四ǧ成ǣͨȽ向ÂʅȓĔH�+C͢���
ǂ�ɞǛÂn�ê��ǂ向
�ĳȋ̀�~ id : oǯŞʗӺ4²ȅ˟��ƾ�四+C�ËȟID�就ͯ�¡[q)H向�fxǖ+C�
id 
̐四»�ļ�ǹȲġ妈ŞʗӺ¡⼿四C�q四,�
À ȯ场向
�ŲD redis )? id : À Âʅ
四ʇexƫ四�ʏ҉�ŞʗӺ向»�四˲Ø���ˑêșCżɬ^«
ȟ͖四)HÀ̶Ƚ四⼼Ɠ^«ȟ͖四�«�żɬC�向
Twitter�snowflakeřß פGithub ;çפhttps://github.com/twitter-archive/snowflake向
�Mȉ�Leaf�1ƹƌID)?ŋǯ פLeaf �RʕB̞�4ȗǖID+Cˁ四 Ŏɵ}˪͢�ÀוȼƧ明
���tĈÆ}四Sו�ĶǠ明וť��¤f4ȗǖxͣ�>Â四»�ļ�ʏ҉ÈżŞʗӺו
Zookeeper���ê向bw,�¦向Rʕ˶ʵʕɆ��ɸ�ĝפhttps://tech.meituan.com/2017/04/
21/mt-leaf.html 向
......

4.1.15 �ïSQLƋī	MySQL�gĦʭz�  

�ĒSQLǒœ	MySQL�nōΩ��

4.1.16 MySQLj®�ƨĺɨʽǍɎ  

MySQLqÀ Ǽŧ̳υȸ̄

4.1.17�ïSQLƋīʭz!-ǂ�Ú�
ń¤Κ  

Ϗν�Õפ�ĒSQLǒœΩ�"/Ȥ�ù¬
Ŵ³ק---��N新żɉ

 

4.2 Redis  

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向
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https://mp.weixin.qq.com/s?__biz=Mzg2OTA0Njk0OA==&mid=2247485679&idx=1&sn=57dbca8c9ad49e1f3968ecff04a4f735&chksm=cea24724f9d5ce3212292fac291234a760c99c0960b5430d714269efe33554730b5f71208582&token=1141994790&lang=zh_CN%23rd
https://github.com/twitter-archive/snowflake
https://tech.meituan.com/2017/04/21/mt-leaf.html
https://tech.meituan.com/2017/04/21/mt-leaf.html
https://mp.weixin.qq.com/s?__biz=Mzg2OTA0Njk0OA==&mid=2247485097&idx=1&sn=84c89da477b1338bdf3e9fcd65514ac1&chksm=cea24962f9d5c074d8d3ff1ab04ee8f0d6486e3d015cfd783503685986485c11738ccb542ba7&token=79317275&lang=zh_CN%23rd
https://mp.weixin.qq.com/s?__biz=Mzg2OTA0Njk0OA==&mid=2247485117&idx=1&sn=92361755b7c3de488b415ec4c5f46d73&chksm=cea24976f9d5c060babe50c3747616cce63df5d50947903a262704988143c2eeb4069ae45420&token=79317275&lang=zh_CN%23rd
https://mp.weixin.qq.com/s?__biz=Mzg2OTA0Njk0OA==&mid=2247485185&idx=1&sn=66ef08b4ab6af5757792223a83fc0d45&chksm=cea248caf9d5c1dc72ec8a281ec16aa3ec3e8066dbb252e27362438a26c33fbe842b0e0adf47&token=79317275&lang=zh_CN%23rd
https://github.com/Snailclimb/JavaGuide


4.2.1 redis Ǆˍ  

ȨĶ�( redis ����ŞʗӺ四�*¯ŋɬŞʗӺ���� redis �Şʗ�ɘ	đɘ��四�7ʄǀǴ
ûƣıA四¬Į redis |Ǖ重ĜH�啊ɘxĠ向ɗþ四redis �~ıH�c4ȗǖҧ向redis ťκ��f
Şʗʱɩ�ǦŘ���īȿÑɱ向ʮĮlþ四redis ǦŘUȿ וŘƄŧוLUAʩו�LRUՕdUêו�
fʪʸxͣ向

�S"�D redis/�S"�D˾ǡ  

��Ç“qÀ ”=“qě<”�oQ��ƙ��àć向

j®�Θ

ȐnHǥ��h⼦àŞʗӺ��ɏ³Şʗ向��*Ɏ�ÂʅȤ四¬��Çβʜ�ʄÐ�向¼ĻHǥ⼦à
�Şʗɘ	啊ɘ�四�g!�h�⼦à�³Şʗ�%°�)7ĬĞÇ啊ɘ�±Ð�向Ϳ�啊ɘ��ĬĞ
Ϳ�đɘ四�7Ǵû¿®A向nsŞʗӺ��>ĜŞʗƩÏ�lN四�ƾƩÏ啊ɘ�¿Ĝ�Şʗő)נ

jø8Θ

ĬĞͿ�啊ɘ ȉ̺è�ÚĽ�ĵĵ��ĬĞ⼦àŞʗӺ�四�7 &)7ȞϾ£ŞʗӺ��ġ4Şʗ
ĖΛ�啊ɘ�-四�gHǥ��ġ4ÚĽ�ĬĞ�啊ɘ�Sm�H~*ŞʗӺ向
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�S"�D redis f�D map/guava \˾ǡ?  

!��đŊ�� segmentfault �Ċ­k�ťà四;çפhttps://segmentfault.com/q/10100000091
06416

啊ɘ4��;啊ɘ=4ȗǖ啊ɘ向7 Java �⼿四ŜH�ë� map ŷŭ guava ¡[���;啊ɘ四6�
��ŉQ�Ɛă7ȰAǴ四+ǉŐĘƊ2 jvm �̼Ѷmďͧ四ě˓	�¡⼿�Iͷ!四u�¡⼿�ļ�
Ų�Ŏɘ�Ɖ啊ɘ四啊ɘ�ɝ
�˗À向

ŜH redis ŷ memcached lʱ�ʽ�4ȗǖ啊ɘ四	�¡⼿�Iͷ!四Ų¡⼿ɳH�Ɖ啊ɘŞʗ四啊
ɘɝ
�˗À向̽Q�ļ�ŎŘ redis ŷ memcachedĦȿ�q)H四Ƕ�Ɏ̐ͭ只�ʅ�ȟ͖向

4.2.2 redis �ŵǙȶǮ  

ƸȞ;ç:https://www.javazhiyin.com/22943.html

redis đġŜH�êUêŅ¹ˁ file event handler�四���êUêŅ¹ˁ�ĶƳɎ�四�7 redis y
ŶcĶƳɎ�ˡɩ向ńϖH IO �äȟHrŇ�%微É�� socket四ʘʗ socket ��Uê�ĩɥ>Ĝ�
UêŅ¹ˁÝ�Ņ¹向

�êUêŅ¹ˁ�ď只ŏͮ 4 �ġ4פ

�� socket
IO �äȟHɎ̐
�êUê4Оˁ
UêŅ¹ˁסƖĞĜ˦Ņ¹ˁוǉ̍ÚĽŅ¹ˁוǉ̍pȟŅ¹ˁ服
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https://segmentfault.com/q/1010000009106416
https://www.javazhiyin.com/22943.html


�� socket ) �ě<Ǫ+���Ϳ�四u�Ϳ�>Ĝ����êUê四»� IO �äȟHɎ̐�微É
�� socket四�¼ socket Ǫ+�Uê©ØɆɉ�şɆ四Uê4ОˁuhÇɆɉ�Ð9��Uê四£ĻU
êƞY>Ĝ�UêŅ¹ˁÝ�Ņ¹向

4.2.3 redis 9 memcached �ƻ£  

>� redis = memcached  óď�!�ħQ向[	¶Ǿ�́��H redis �¡[啊ɘ四m˓ redis �§
�ô�ôĥנ��

1. redisƗĮWʤȍ�ĳȋȚǮΔƗĮWƾɼ�ùD¾ǲΕפRedis�˘˘ǦŘȨĶ�k/vʱɩ�Şʗ四
�%,ťκlist四set四zset四hash�Şʗď只�ɘ⾃向memcacheǦŘȨĶ�Şʗʱɩ四String向

2. RedisƗĮĳȋ�ĮŏĺΖ'4«îǡ��ĳȋħĮ	ͱȎ�Ζ¸ˑ�#¡'4�a�ÊÈzĲD,f
Memecache�ĳȋvþǡ	îǡe�Ή

3. �ȖȞȶƌפmemcached0
ù+�ʪʸˡǖ四ļ�ʏƶƵǥ̹�¡[Ƽʪʸ�4�ǀØŞʗץ»�
redis Ʋ��ù+ǦŘ cluster ˡǖ�.

4. Memcached��ŵǙΖŪ̲̞IOƾD��˂ȶǮΙRedisĲDďŵǙ��Î IO ƾDȶǮΉ

��­ό���Ĩÿ四�S4�Y�:נ

4.2.4 redis Č¥ĳȋì˺4ǇĲD¾ǲ1̑  

String  

ČDƆɕ: set,get,decr,incr,mget �向

StringŞʗď只�ȨĶ�key-valueʱɩ四valueÎ¡�˘)7�String四�)7�Şǂ向 ı̳key-value
啊ɘĜHץ ı̳źŞפKJŞ四ɄɒŞ�向

Hash  

ČDƆɕΘ hget,hset,hgetall �向
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hash ��� string ʱɩ� field = value �ҫʲÅ四hash ŉ²ȓĔH�ɘ⾃>ɹ四NƥͿ��%°四�
)7ĬĞ˘˘ɴƩ��>ɹ��ɏ�ǂǳ�Ȣ向 Ân &)7 hash Şʗď只�ɘ⾃HǥtĈ四Ɉ½t
Ĉ��向Ân!� �H hash ʱɩɘ©� ����³tĈפ

List  

ČDƆɕ: lpush,rpush,lpop,rpop,lrange�

list ��ΎÅ四Redis list �ĜHÑɱƣı�四��Redis6Ë��Şʗď只l�四ÂnKJ�ÈųɉÅ四
ɄɒɉÅ四ƷĈɉÅ�ƚ �)7HRedis� list ď只�¡[向

Redis list �¡[���ğĠΎÅ四ő)7ǦŘǽĠǧĭ=˰ʌ四^xƫͿ�四�*ë��ġ4事þ�đ
ɘB̼向

ɗþ)7Ć* lrange ǉ̍四��Çɏ�ĕ˖BİʄÐ�ò�ĕ˖四)7ʹ� list ¡[4Ȃǧ成四��/
ɲ���ƚ 四ʹ� redis ¡[ȨĶ�qÀ 4Ȃ四)7cʱ˙KJ@f!ȶ�ʤ4Ȃ�õáס�Ȃ�
Ȃ�Ƽ!�服四À q向

Set  

ČDƆɕΘ sadd,spop,smembers,sunion �

set >þťκ�ƚ ¯listʱ˙���ɉÅ�ƚ 四ŉԖlŅ	� set �)7�dşË�向

®�ļ�ɘ⾃��ɉÅŞʗ四j�ǎĐ9[ËȟŞʗ%四set���/
�ĩɥ四ě˓setťκ�乐ʤɏ
�Cķ�̓	��setʪĔđ�Ë�ĞĢ四����list�� ťκ�向)7ʹ� set ƐŸ¡[ƞʪוě
ʪוʦʪ�Ϳ�向

Ânפ	KJĜH�四)7¼��Hǥ�
�Èų�ɘ	��ʪĔ�四¼Î�
Ʉɒɘ	��ʪĔ向
Redis)7ƣıxƫ�¡[nɳ�Èųוɳ�Ʉɒוɳ��
�ƚ 向��*Ɏ���Ľƞʪ�*Ɏ四
ɝÔǉ̍n!פ

Sorted Set  

ČDƆɕΘ zadd,zrange,zrem,zcard�

=set¿Â四sorted set�«���̲ËƸŞscore四Ŝ"ʪĔ��ĕ˖ ȉ̦scoreÝ�
̐şɉ向

ɂ̌Θ 	Ĭ˹żɬ�四¡%ş�tĈŏͮĬ˹�	ƳHǥɉÅ四ŲfŠęş�ϑ四ϹΫƷĈ7¹(סŌ
�̦ƷĈƘû�ƷĈş�ϑ服�tĈ四ȓĔŜH Redis �� Sorted Set ď只Ý�ɘ⾃向

key=JavaUser293847
value={
  “id”: 1,
  “name”: “SnailClimb”,
  “age”: 22,
  “location”: “Wuhan, Hubei”
}

sinterstore key1 key2 key3     将交集存在key1内
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4.2.5 redis Ưȴ(õ#�  

Redis�
�ȅ˟%�*Ę�ƚ 四ő>ɘ⾃	 redis ŞʗӺ��Ȣ)7ȅ˟��*Ę%�向����啊
ɘŞʗӺ四��ƣı¡H�向n &�́ʞƲ�� token ŷŭ�³ɅɊtĈ四гÎ�ȪtɕɵƓ��

%�ɢŇ�四̦Ŀŋɬ�ŞʗӺŅ¹xǖ四�́���O乐ʤ*Ę四�gVΜ�ͰËŃ˻ʞƲÀ 向

 & set key �%°四�)7Y�� expire time四��*Ę%�四Ć**Ę%� &)7ƽ��� key
)7ɘe�%�向

nsȐȅ�ȅ˟��φ key G ɘe1�.%四@#Ğ!�1.%N四redis�Þ#>�φkeyÝ�үʮ
ק�

�õ̢Ș+ͪ®̢ȘΉ

Ć*�ǂ�⽤� ΂9�o�үʮxǖ��ƕ�向

��õ̢Șפredisɽƒ�uЊ 100ms �ŕkǿ½�³ȅ˟�*Ę%��key四看ǧÎ�̓*Ę四ns*
Ę�үʮ向ų��S�ƊrʆÐ�向�X#�Ɗrĉק����Ȑn redis ɘ�¤üǬ� key 四uЊ
100ms�˰ʌ�
�ȅ˟*Ę%�� key �z四��Y CPU ë�/��͑ßנ
�ͪ ®̢Ș פ�Ęүʮ) �ʔ˗/�*Ę key ��%�ě0
|үʮȒ向�7�
�յÀүʮ向Ȑ
n��*Ę key四ƶ�Ęүʮ0
|үʮȒ四,ȳț	đɘS四ʮƣ��żɬ-ǧ�!@� key四y
�|redisYүʮȒ向����Ι�յÀүʮ四��ȉͬ�Òנ

»�˘˘Ć*ȅ˟*Ę%�,�
àć�向 &��!פns�Ęүʮ当Ȓ�/�*Ę key四`N��
0Ȱ%-ǧ四��0�յÀүʮ四Į%�Þ#gקns�ă*Ękeyηƭ	đɘS四ʔ˗redisđɘɡӢ
Ȝ�向Þ#ŌǸ��àćĉק redis îǡɳͳkĠΉ

4.2.6 redis îǡɳͳkĠ(MySQLN
2000wĳȋΖRedis�Cǡ20w�ĳ
ȋΖgĦħǶRedis��ĳȋ��ÔLĳȋ?)

 

redis ɑ˟�ê redis.conf �
¿Èųϋ四 �S��̾�四�:)7��ǧ样ŷŭĆ*��­çǧפ�
http://download.redis.io/redis-stable/redis.conf

redis ĸʷ 6_ĳȋɳͳ˒ʎΘ

1. volatile-lruפÇ�ȅ˟*Ę%��Şʗʪסserver.db[i].expires服�ʬĩ6į6òŜH�Şʗ̓ֈ
2. volatile-ttlפÇ�ȅ˟*Ę%��Şʗʪסserver.db[i].expires服�ʬĩ¼�*Ę�Şʗ̓ֈ
3. volatile-randomפÇ�ȅ˟*Ę%��Şʗʪסserver.db[i].expires服�Ɓ�ĩɥŞʗ̓ֈ
4. allkeys-lruפ�®đɘ�ȴ7Ŋ情�ǀØŞʗ%四	ЭĴ��四Λʮ6į6òŜH�key�6��סı
H�服

5. allkeys-randomפÇŞʗʪסserver.db[i].dict服�Ɓ�ĩɥŞʗ̓ֈ
6. no-evictionפ�ѩ˞ՕҠŞʗ四���(®đɘ�ȴ7Ŋ情�ǀØŞʗ%四�ǀØͿ��Ɯ¦向��Ĝ
Ļ0�ŜH?נ

4.0Ł�N�«7!ofפ

7. volatile-lfuפÇ�ȅ˟*Ę%��Şʗʪ(server.db[i].expires)�ʬĩ6�~ıŜH�Şʗ̓ֈ
8. allkeys-lfuפ®đɘ�ȴ7Ŋ情�ǀØŞʗ%四	ЭĴ��四Λʮ6�~ıŜH�key

ƴŃΘ ¶� redis Ưȴ(õ#�4ǇîǡɳͳkĠΖ �NC�Ǆď�×ì� ΖI��ãÍƀ�Ǹ�
ú�×ìΓ
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4.2.7 redis ĮŏĺkĠ(É"ħǶ redis ʓƶeI�¸ˑĳȋ'4Èz͆ƾ)  

/�%° &ļ�ŘƄŧŞʗ���¼đɘ��ŞʗǀØ�βʜS�四�ġ4ù¬���lNËHŞʗ
�ʋ˞żɬǭ⾝m¼ŞʗȍƉ���ĵɎĊ˟向��rˁǭ⾝lN候ȟŞʗ服四ŷŭוÂnË来rˁס

Redis���Memcached�/Ë�Q��四RedisǦŘŘƄŧ四m˓ǦŘof���ŘƄŧͿ�向Redis
��_ĮŏĺqƌŅ=ĘΔ snapshottingΖRDBΕΖǠ�_qƌ�CɊ��ÒΔ append-only
file,AOFΕ向�ofxāŲ
ɚƆ四!� �͕ɶ�ofŘƄŧxā�X#四Þ#H四nōĩɥȓĔ�
O�ŘƄŧxā向

=ĘΔsnapshottingΕĮŏĺΔRDBΕ

Redis)7Ć*ɤȸAĿ�±"ɘ⾃	đɘS��Şʗ	ɏ�%�Q��ρ�向RedisɤȸAĿlN四)
7>AĿÝ�ȍƉ四)7¼AĿȟŇ�ÎLĦȿˁÇmɤȸɝ
¿�Şʗ�Ħȿˁρס�Redis�Çď
只四��H�ťqRedisÀ 服四,)7¼AĿț	ù;7ƫË来Ħȿˁ�%°ŜH向

AĿŘƄŧ�RedisɽƒϖH�ŘƄŧxǖ四	redis.confɑ˟�ê�ɽƒ
Į!ɑ˟פ

AOFΔappend-only fileΕĮŏĺ

¯AĿŘƄŧ¿Â四AOFŘƄŧ �¡%À^
四¬Į�C��Í�ŘƄŧxͣ向ɽƒIͷ!Redis0

B来AOFסappend only file服xǖ�ŘƄŧ四)7Ć*appendonlyƸŞB来פ

B来AOFŘƄŧNuΩ��Ē�^ƩRedis��Şʗ�ǉ̍四Redis��¼Ļǉ̍ǀØβʜ��AOF�
ê向AOF�ê�ŎɘĊ˟=RDB�ê�Ċ˟¿�四��Ć*dirƸŞȅ˟�四ɽƒ��ê��
appendonly.aof向

	Redis�ɑ˟�ê�ɘ	Tf��� AOF ŘƄŧxǖ四ń&4²פ�

��⼏̸Şʗ=ǀØÀ 四Hǥ)7ȞϾ appendfsync everysecĩʞ 四PRedisu˯�ƾ�hAOF�
ê四RedisÀ ¤˨0è�ƁōŃ˻向m˓�gőŜ9[żɬӴ定四Hǥ6�G�͒ĳ�˯lđǪ+�
Şʗ向®βʜɟ�Ω�ǀØͿ��%°四Redis,�Ǽͅ�©Ȥ�O�Ǵû7ƫȓĜβʜ�6�ǀØǴ
û向

Redis 4.0 :�ĮŏĺkĠ�ƨĺ

save 900 1           #在900秒(15分钟)之后，如果⾄少有1个key发⽣变化，Redis就会⾃动触
发BGSAVE命令创建快照。

save 300 10          #在300秒(5分钟)之后，如果⾄少有10个key发⽣变化，Redis就会⾃动触
发BGSAVE命令创建快照。

save 60 10000        #在60秒(1分钟)之后，如果⾄少有10000个key发⽣变化，Redis就会⾃动
触发BGSAVE命令创建快照。

appendonly yes

appendfsync always    #每次有数据修改发⽣时都会写⼊AOF⽂件,这样会严重降低Redis的速度
appendfsync everysec  #每秒钟同步⼀次，显示地将多个写命令同步到硬盘
appendfsync no        #让操作系统决定何时进⾏同步
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Redis 4.0 BİǦŘ RDB = AOF �ϊĔŘƄŧסɽƒÈ为四)7Ć*ɑ˟ʞ aof-use-rdb-preamble
B来服向

ns£ϊĔŘƄŧ�B四AOF Ëǀ�%°�ĬĞ£ RDB �đŊǀ� AOF �êB¨向�gc�
Ņ�
)7ďĔ RDB = AOF �ǼQ, AǴ«ß�%天ǲ͒ĳ*��Şʗ向®`̽Q��
�四 AOF S��
RDB ġ4�ˉӠƱǖ��� AOF Ʊǖ四)ʄÀʅʦ向

əȊîģΘAOF ¸ƀ

AOFËǀ)7Ǫ+����AOF�ê四����AOF�ê=ù
�AOF�ê�Ŏɘ�ŞʗӺ͛ǵ�
g四»Ôƭ^.向

AOFËǀ���
息˒��ǂ四Ļƚ �Ć*ʄÐŞʗӺ��ЭȢ>�¡[�四Ɏ̐V̿>[
AOF�
êÝ�ƁōʄØ4וҁŷŭǀØͿ�向

	Ω� BGREWRITEAOF ǉ̍%四Redis Ħȿˁ�Ƙʎ�� AOF Ëǀ啊̃Ț四Ļ啊̃Ț�	5ÝɎɤ
ȸ�AOF�êĘ�四čɊĦȿˁΩ���
ǀǉ̍向®5ÝɎÃCɤȸ�AOF�ê�Ą�lN四Ħȿˁ
�¼Ëǀ啊̃Ț���
đŊ̀«��AOF�ê�̷Ϸ四Ŝ"�ͦo�AOF�ê�Ŏɘ�ŞʗӺ͛ǵ�
˗向6N四ĦȿˁH��AOF�ê知Ȗͦ�AOF�ê四7Į�ÃCAOF�êËǀͿ�

W�îģ'4Ƙ� ��Ǹ�úΘ

RedisŘƄŧ

4.2.8 redis Pǒ  

Redis Ć* MULTIוEXECוWATCH �ǉ̍�¡[Uȿ(transaction)ƚ 向Uȿťκ��f¼��ǉ̍
ÚĽ�ŏ四`N�hÀ̦וˀ̐;Ω���ǉ̍�rŇ四ě˓	UȿΩ�Ę�四Ħȿˁ���ʤUȿm
Ʃ-Ω�ÎLƵǥ̹�ǉ̍ÚĽ四ń�¼Uȿ���
ǉ̍�Ω�Ãϻ四`Ny-Ņ¹ÎLƵǥ̹�ǉ
̍ÚĽ向

	ŋɬ�ÈżǖŞʗӺ�四ııH ACID ÀƎ�看ɕUȿƚ �)ƶÀ=Æ}À向	 Redis �四Uȿó
�ɝ
ù5ÀסAtomicity服ו�˗ÀסConsistency服=ЊžÀסIsolation服四ě˓® Redis Ŗ�	ɏ
fŉ��ŘƄŧˡǖ!%四Uȿ�ɝ
ŘƄÀסDurability服向

̒ʖđŊפ

1. redis���Uȿ�ns
�Ēǉ̍Ω�ĳ̏四ÎN�ǉ̍会`�|Ω�四0
pέ向ס��
issue:È�RedisUȿ��ù5Ààć 服

4.2.9 ˾ǡɰ̿9˾ǡƃɛËåĥƦqʇ  

˾ǡɰ̿  

S"�˾ǡɰ̿Κ

Ȩ不פ啊ɘ��%���ƭ�ĳǣ四�7四N��ÚĽ��ȕ�ŞʗӺ�四șCŞʗӺȪ%�đ̺è�
ăÚĽmӴȒ向


ń¤ĥƦƭßΚ


�6N��àć	L�ĹȾ�ť�*四ĹȾ;ç	�Ǆ̣呢vľסť�服פ

Uפ�ȜăŎɵǶ� redis ʪʸ�q)HÀ四<[rˁ׃rȜA̒�向ĩɥĔȓ�đɘ̓ֈ就ͯ向
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https://github.com/Snailclimb/JavaGuide/issues/452


Uפ��;ehcache啊ɘ + hystrixɢÍ&̶Ţ四天ǲMySQLӴȒ
UNפƯH redis ŘƄŧrŇŎɘ�ŞʗȜA候ȟ啊ɘ

˾ǡƃɛ  

S"�˾ǡƃɛΚ

啊ɘǃ̔(ȨĶQ���ăÚĽ� key ʘ��ɘ	�啊ɘ�四ʔ˗ÚĽĬĞ��ŞʗӺ�四ʘ�0
~
*啊ɘ��˽向˵�⼿5פɏ�ǐƵǭ�Ňș &啊ɘ��ɘ	� key <3�ăÚĽ四ʔ˗�ăÚĽȕ
�ŞʗӺ向!�Hÿ�ʊǛ�!(�oĨÿ��� ɓ�四��͞UĬĞ	­�ĭ�四�S(��!)פ

¯Č˾ǡĞ©ºǙΘ
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˾ǡƃɛEʑĞ©ºǙΘ
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� ́ MySQL ɽ ƒ � 6 � Ɩ Ğ Ş 	  150 ̈ ͠ 四 � � ) 7 Ć *  show variables like
'%max_connections%';�ǉ̍�ǧ�向6�ƖĞŞ��,G���ƽɞ四cpu四đɘ四ֆʜ四­ό�V
{Ēê��ÎŖ�ƽɞ四�³ƽɞ��ɢŇÎě< {�7נ四�́ 3000 �ě<ÚĽ� ���ġ4
ŞʗӺ�向


ń¤ĥƦƭßΚ

6ʹ����Ʈƿc
ƸŞȋɕ四�³�Ĕā�ƸŞÚĽĬĞѾ9ΔıtĈ电pYƵǥ̹向Ânǧ成�
ŞʗӺ id � .� 0וŋØ�ΞϵƱǖ�>�%°ĬĞ电p¦ΒƷĈYƵǥ̹��向

1Ε˾ǡQƕ key : ns啊ɘ=ŞʗӺ�ǧ��ɏ� key �Şʗ�ǀ��� redis �-ěȅ˟*Ę%�四
ɝÔǉ̍n!פSET key value EX 10086�向�fxǖ)7ŌǸÚĽ� key Ïŧ�Ⱦ感�Iͷ四nsǐ
Ƶʐ�学ǁ四uh只ȸ���ÚĽkey四�ʔ˗ redis �啊ɘ�ăVǣ� key 向/�ʠ四�fxͣě� 
Çʘ��ŌǸĮàć向nsƣ�H�fxǖ�ŌǸǃ̔àć�z四Ȝă¼Vǣ� key �*Ę%�ȅ˟Ȫ
�QÂn 1 4Ȁ向

ɗþ四�S�(�͇四�́Iͷ! &��gȅź key פ� 表名:列名:主键名:主键值向

nsH Java ŹƓʊǛ�z四ʦ���!��gפ�

2Εƹ̈́(͘ȣΘȗ与*⽩ˁ���ƣıŔɛ�Şʗď只四Ć*ń &)7ƣıxƫ;乐ʤ��Y�Ş
ʗ�̓ɘ	¯øăŞʗ�向 &ļ����乐ʤ key �̓Ĕā四
0
bwȗ与*⽩ˁ�� &��ĭ
�@�“�”向ɝÔ��gcפ�£�
) ɘ	�ÚĽ�Ȣ�ɘ©	ȗ与*⽩ˁ�四®HǥÚĽ*�四
 �ƿ乐ʤHǥ<��ÚĽ�Ȣ�̓ɘ	�ȗ与*⽩ˁ�向�ɘ	�z四ĬĞ电pÚĽƸŞ¦ΒtĈY
Ƶǥ̹四ɘ	�zy��!��ÍɎ向óď�!��!��Ĩÿ(�Ĩÿ��� ɓ�四��͞UĬĞ	
­�ĭ�)פ

public Object getObjectInclNullById(Integer id) {
    // 从缓存中获取数据
    Object cacheValue = cache.get(id);
    // 缓存为空
    if (cacheValue == null) {
        // 从数据库中获取
        Object storageValue = storage.get(key);
        // 缓存空对象
        cache.set(key, storageValue);
        // 如果存储数据为空，需要设置⼀个过期时间(300秒)
        if (storageValue == null) {
            // 必须设置过期时间，否则有被攻击的⻛险
            cache.expire(key, 60 * 5);
        }
        return storageValue;
    }
    return cacheValue;
}
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^�È�ȗ与*⽩ˁ�đŊ)7� ��ɸùɤפ⼜��Ōȗ与*⽩ˁק��Y�Ƕ���ÓÓנ孩 四
ĥ͎¸å四��bw­�ĜĻĭ��óď��#��ÓÓ��ĝ�向

4.2.10 gĦĥƦ Redis �ø8̸Ɂ Key Ëå  

�Ι Redis �ě<车˴ Key �àć�����żɬ�%>�� key Ý�Ϳ�四»�6NΩ��ˀ̐= 
&ĘĐ�ˀ̐��四�g��ʔ˗�ďsנ���

¸å�fxͣ4פȗǖҧסzookeeper = redis �)7¡[4ȗǖҧ服向סns�ɘ	 Redis �ě<车
˴ Key àć四��ŜH4ȗǖҧ四�g�Ń˻À 服

ʹ�zookeeperΝ%
̐ƅQ)7¡[�4ȗǖҧ向�˗ƕ��פu�Ƶǥ̹>ɏ�xā«ҧ%四	
zookeeper��¯Ļxā>Ĝ�ƽ�ƅQ�ƲɊ!四+C��͢��的%
̐ƅQ向 乐ʤ�̓±Ðҧ�
xǖ/ȨĶ四Gļ�乐ʤ
̐ƅQ�̐ś6.���向 ®ϋ©ҧ�%°四Gļ¼��的%ƅQүʮő
)向�%四Î)7天ǲĦȿ׃rʔ˗�ҧVāϋ©四mǪ+��ҧàć向ÃCīȿÍɎN四үʮ>Ĝ�
5ƅQϋ©ҧ向

	¡Ք�四®`�Ç7)ƶÀ��向�7Ʈ¸Zookeeper向
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https://github.com/Snailclimb/JavaGuide/blob/master/docs/dataStructures-algorithms/data-structure/bloom-filter.md


ƸȞפ

https://www.jianshu.com/p/8bddd381de06

4.2.11 gĦħǶ˾ǡ ĳȋ̀üƀ#�ĳȋ�Ȱ®?  

�́Iͷ! &���gŜH啊ɘפ�ƿʄ啊ɘ四啊ɘ0
�z四�ʄŞʗӺ四`NÐ9ŞʗN©
Ø啊ɘ四�%电p˻Ĝ向�fxǖ/�ʠ�ɘ	啊ɘ=ŞʗӺ�Şʗ��˗�Iͷ向

�G�H啊ɘ四�) �ԀȰ�啊ɘ¯ŞʗӺğɘ⾃ğǀ四�G��ğǀ四����
Şʗ�˗À�à
ć四@#�nōŌǸ�˗Ààćק

�́�(四��ns��żɬ��ͰƱ�Ľ啊ɘ+ŞʗӺƟ̿�˗À�z四啊ɘ)7加K�ŪŞʗӺ͂
˚
��˗�Iͷ四6
��c��xͣ四ʄÚĽ=ǀÚĽӇ�ŧ四Ӈ���đɘɆɉS-四�g�)
7Ŏɵ����9[��˗�Iͷ

Ӈ�ŧlN四��ʔ˗żɬ�体Χă��ћû�̶Ƚ四HÂÁıIͷ!�¤и�rˁ-Ǧ分Ƴ����
ÚĽ向

^�đŊ)7ǧפ�https://github.com/doocs/advanced-java/blob/master/docs/high-concurrency
/redis-consistence.md

ŹƽΘ JavaĄɎľ�Õȱǁ�1ɣ�6̢� (ס
�Java�ÕȱǁȹɎ服-�Ǆ̣呢vľנ¶̝śNǯ
pȟÈЭǂ“1”ő)±ÐĻĹȾđŊ向

Źƽ  

⼜RedisB<¯ŖƘ孩
Redis ǉ̍óďפhttp://redisdoc.com/string/set.html

 

š ʹ难件ͭiɠ  

5.1 Spring�Õćóď  

�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

�ɸ�ĝ����Ć*�³àć四«ů�:>� Spring �¹Ō四�7��ԀȰa��ŹƓנ�ɸ�ĝ
Ƕ¹�̇�%�四!��/�àć �O	ŜH Spring �*Ɏ��ě0
ų�四�O��Ν%ǧ样�
/�ȇɻ=Ƌ԰̒��向­��
�³/�È� Spring ıµàć/�ÕćǶ¹��ĝ四 bw�ġ4�
�͘¿ copy四m˓/�àć���/
四
³p˦�ɘ	àć向�7四�OÛ��Ő�īЖ%�Ƕ¹
��!四ǎĐ>�:
Ǳɨ向

5.1.1. S"� Spring ͧʌ?  
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https://www.jianshu.com/p/8bddd381de06
https://github.com/doocs/advanced-java/blob/master/docs/high-concurrency/redis-consistence.md
http://redisdoc.com/string/set.html
https://github.com/Snailclimb/JavaGuide


Spring ��fƐăŢB<件ͭ四տ	ťqB<�ķ�B<ǣͨ7Ȱżɬ�)ƘʎÀ向Spring ǌפ­http
s://spring.io/向

 &�́( Spring 件ͭƽ��� Spring Framework四ń�/�ˡɡ�ʪĔ四ŜH�³ˡɡ)7/xƫ
;时ɨ &Ý�B<向�³ˡɡפ�Ϝ'ŊˁוŞʗ⼦à/ʪC,וWebוAOPס�Ġǘ�⼼Ɏ服וĄ
ɝוƷĈ=ɋÕˡɡ向ÂnפCore Container �� Core ˑê�Spring �
ˑê�Ϝ'四Beans ˑê=
Context ˑê�¡[IOC=ʏ҉ųØ�ʹ难四AOPˑêH�¡[�Ġǘ�⼼Ɏ向

Spring ǌ­ɉ9� Spring � 6 �ŉч:

ˈ%ɃȜ פʏ҉ųØ(DI)四AOP四Uê(events)四ȇ̞四i18n四ɕɵ四Şʗ⾛�四ʱɩĖȖ四SpEL向
ǗÁ פˡԎ>ɹ四TestContext件ͭ四Spring MVC ɋÕ四WebTestClient向
ĳȋ˲Ë פUȿ四DAOǦŘ四JDBC四ORM四⼼ˑXML向
WebƗĮ : Spring MVC=Spring WebFlux Web件ͭ向
Ȗ? פĵɎŅ¹四JMS四JCA四JMX四�5Ξê四Ɓȿ四Ǡû四啊ɘ向
Ƌǃ פKotlin四Groovy四dǵǒȥ向

5.1.2 Ǖɂ�¤¸��SpringȶǩΚ  

!ÿ>Ĝ�� Spring4.x Ł�向Ʋ�6��5.xŁ�� Web ˡɡ� Portlet ˑê�~|Ϛ˾Ȓ四�%�«
�H�Δƾ˻ĜǖŅ¹� WebFlux ˑê向

Spring CoreΘ ʹ难,)7( Spring ÎL�
�ƚ �ļ�ʏ҉�ĻʱӺ向��ťκ IoC ʏ҉ųØƚ
 向
Spring Aspects פ Ļˡɡ�¯AspectJ�ʪCťκǦŘ向
Spring AOP פťκ��Ġǘ��⼼Ɏ¡[向
Spring JDBC : JavaŞʗӺƖĞ向

公
众
号

Ja
va

Guid
e

https://spring.io/


Spring JMS פJavaƷĈĦȿ向
Spring ORM : H�ǦŘHibernate�ORMĄɝ向
Spring Web : �ɤȸWebĜHɎ̐ťκǦŘ向
Spring Test : ťκ�> JUnit = TestNG ɋÕ�ǦŘ向

5.1.3 @RestController vs @Controller  

Controller ̭i��Ʈ�

ĶǹŜH @Controller �« @ResponseBody��z�́ŜH	�电p��Ĺÿ�Iͷ四�fIͷŦ�Â
ʅŋɬ�Spring MVC �ĜH四>Ĝ��N̹�4ž�Iͷ向

@RestController ̭iJSON ņ XML ȇƌĳȋ

»@RestController�G电p>ɹ四>ɹŞʗĬĞ7 JSON ŷ XML ʑǖǀØ HTTP ˻Ĝ(Response)�四
�fIͷŦ� RESTful WebĦȿ四���Ʋ�DıB<�ĞЫ�6ıH�Iͷס�N̹4ž服向

@Controller +@ResponseBody ̭iJSON ņ XML ȇƌĳȋ
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ns�ļ�	 Spring4l�B<  RESTful WebĦȿ�z四�ļ�ŜH @Controller ěď
Ĕ@ResponseBody�ųŌ四���(@Controller +@ResponseBody= @RestControllerס�Spring 4 l
N�«�ųŌ服向

@ResponseBody ųŌ��H�¼ Controller �xā电p�>ɹĆ*ȓ®�ĖȖˁĖȖ�ƽ��
ƱǖlN四ǀØ�HTTP ˻Ĝ(Response)>ɹ� body �四ĆıH�电p JSON ŷŭ XML Şʗ四电
p JSON Şʗ�IͷÂʅ�向

Reference:

https://dzone.com/articles/spring-framework-restcontroller-vs-controllerסÿ��̞服
https://javarevisited.blogspot.com/2017/08/difference-between-restcontroller-and-controller-ann
otations-spring-mvc-rest.html?m=1

5.1.4 Spring IOC & AOP  

ȵȵ�J:� Spring IoC 9 AOP �©ĥ  

IoC  

IoCסInverse of Control:ͲŇǽĖ服��fƯŉŞ�四�� «Ú�	Ǚɗ�U]ǫǍ:ǹ�ʏĠɧΖŦ
ŮSpringͧʌ�Ż©Ή IoC 	ÎLǒȥ��
ĜH四ěƣ Spring ŉ
向 IoC ģȣ� Spring D��V
IoC �ÊÀΖ IoC ģȣ�Ȳ����MapΔkeyΖvalueΕ,Map �ǡ���ł_:ǹΉ

¼>ɹl��¿͘ʏ҉ÈżƞY IoC Ŋˁ�ƻ¹四ěƨ IoC ŊˁÃC>ɹ�ųØ向�g)7/�Ɏû�
ȨŧĜH�B<四£ĜHÇȟ͖�ʏ҉Èż�Ō©9�向 IoC ģȣ�Ä���â̜�`Ζ� $ĕ�ǫ
Ǎ��:ǹ�#¡ΖCĕ�ǜȴ
ǜȴ�Ò/ŃĥĪ'Ζ±v�Dƽ˘:ǹ�gĦuǫǍ5��Ή 	¡
˛ʞƲ��� Service ʱ) 
¤ƂСƦ�ɚ�ʱ��ń�ǟ˽四Ȑn &ļ�¡⼿ŧ�� Service四�
) �uh��ǙĂ�� Service �
ǟ˽ʱ�只ș֗Ş四�) �£�Ρ̜向nsƯH IoC �z四�
Gļ�ɑ˟
四`N	ļ��;x˲H���四����«�ʞƲ�)ƘʎÀ˓̶Ƚ�B<Äû向

Spring %Ź &�́Ć* XML �ê�ɑ˟ Bean四N�B<�ķw" XML �ê�ɑ˟�a
四��
SpringBoot ųŌɑ˟�ȤȤBİÍ�3�向

¸å样ʄפhttps://www.zhihu.com/question/23277575/answer/169698662

Spring IoC�Ȩċĺ(ǙΘ
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https://dzone.com/articles/spring-framework-restcontroller-vs-controller
https://javarevisited.blogspot.com/2017/08/difference-between-restcontroller-and-controller-annotations-spring-mvc-rest.html?m=1
https://www.zhihu.com/question/23277575/answer/169698662


IoC̞Ɠ样ʄ

https://javadoop.com/post/spring-ioc

AOP  

AOP(Aspect-Oriented Programming:�Ġǘ�⼼Ɏ) ȉ¼@³¯īȿVÈ四÷�Ćǒȶǩ�Ǵ�ƒD
�ͥȷņʃōΔ̌gPǒĞ©Έ@ǱŻ©ΈɧǪʏĠ{Εˢġ0�四ƫ�ȒÖŋǯ�¸ƾňŜ四ɩǐȶ
ǩ��·ñÛ四ě
Ų�Ũ��'ͣȂ®9'šȅ®向

Spring AOP��ȟ�]Ƥň©�四ns�Ź¹�>ɹ四¡[�ɏ�ĞĢ四@#Spring AOP�ŜHJDK
Proxy�四-ɤȸŹ¹>ɹ四m>�0
¡[ĞĢ�>ɹ四�VāŜH JDK Proxy -Ý�Ź¹�四�%°
Spring AOP�ŜHCglib 四�%°Spring AOP�ŜH Cglib +C��|Ź¹>ɹ�5ʱ���Ź¹四
n!ÿ�Ǜפ

®`��)7ŜH AspectJ ,Spring AOP �~ʪC�AspectJ 四AspectJ ĜĻƏ��� Java +ǵżɬ�
6ÃǶ� AOP 件ͭ�向

ŜH AOP lN &)7£�³ĆHƚ ʆɹ9�四	ļ�H��;xĬĞŜHő)四�g��Ȩŧ�
ŹƓă向 &ļ��«�ƚ %�xƫ四�g�ťq�żɬԂʊÀ向Dɯƚ וUȿƻ¹��Ñɱ�H
�� AOP 向

Spring AOP 9 AspectJ AOP 
S"ƻ£Κ  

Spring AOP Ĺ�Ĭz#~āΖf  AspectJ �˧͕#~āΉ  Spring AOP ʹ�Ź¹ (Proxying)四m
AspectJ ʹ�ǂƅƓͿ�(Bytecode Manipulation)向

Spring AOP �~ʪC� AspectJ 四AspectJ ĜĻƏ��� Java +ǵżɬ�6ÃǶ� AOP 件ͭ�向
AspectJ ¿Â� Spring AOP ƚ ^«ĥ�四»� Spring AOP ¿>�(^ȨĶ四

ns &�ǘ�Âʅò四@#oŭÀ ʦΔ��向»�四®ǘ�a��z四6
ĩɥ AspectJ 四ńÂ
Spring AOP A/�向
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https://javadoop.com/post/spring-ioc


�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

5.1.5 Spring bean  

Spring �� bean ��D˵
ń¤?  

singleton : ͢� bean ¡⼿四Spring �� bean ɽƒ��Ķ⼿�向
prototype : uhÚĽ��ɤȸ���� bean ¡⼿向
request : u�hHTTPÚĽ��Ǫ+����bean四Ļbean˘	®�HTTP requestđ
ǣ向
session : u�hHTTPÚĽ��Ǫ+���� bean四Ļbean˘	®� HTTP session đ
ǣ向
global-sessionפ }˪session�Hх四˘˘	ʹ�portlet�webĜH�y
�˒四Spring5�~0

�向Portlet� ȉ+Cǒ˒ŹƓ(⼿nפHTML)�ǳ�.ɩJava Webѫê向ń&ʹ�portletŊˁ四)
7Ùservlet�gŅ¹HTTPÚĽ向»�四¯ servlet ��四u� portlet �
����z

Spring ��ď̌ bean �ŵǙ´vËå�ĥ�Κ  

�ġ4%° &ě0
	żɬ�ŜH�ƳɎ四�7/ò
��Èų��àć向Ķ⼿ bean ɘ	ƳɎà
ć四���¬�®��ƳɎͿ����>ɹ�%°四>��>ɹ�ƣǨǵCķÏă�ǀͿ��ɘ	ƳɎ
Æ}àć向

ıµ�
ofŌǸȁāפ

1. 	Bean>ɹ�Ȝă天ǲ�˒)Ï�CķÏăס�a[¡服向
2. �	ʱ��˒��ThreadLocalCķÏă四¼ļ��)ÏCķÏăŎɘ	 ThreadLocal ס�¸å��f
xǖ服向

@Component 9 @Bean �ƻ£�S"Κ  

1. �H>ɹ��: @Component ųŌ�H�ʱ四m@BeanųŌ�H�xā向
2. @Component�Ćı�Ć*ʱäԩ等ӻ��d外ɋ7Ȱ�dňɑ�SpringŊˁ7(& ס�ŜH

@ComponentScan ųŌ�˒�等ӻ�äԩÇ�ĭ9ɞɠ�ļ�ňɑ�ʱ�dňɑ� Spring � bean Ŋ
ˁ�服向@Bean ųŌĆı� &	ɞ
ĻųŌ�xā��˒Ǫ+�� bean,@Bean�Ǥʴ�Spring��
ɏ�ʱ�Ǜ⼿四® ļ�Hń�%°,Y 向

3. @Bean ųŌÂ Component ųŌ���˒À^ĥ四m˓/�;x &G Ć* @Bean ųŌ�ųϰ
bean向Ân® &˲H�TxӺ��ʱļ�ňɑ� SpringŊˁ%四ʯG Ć* @Bean�¡[向

@BeanųŌŜHǛ⼿פ

���ŹƓ¿®�!�� xml ɑ˟

@Configuration
public class AppConfig {
    @Bean
    public TransferService transferService() {
        return new TransferServiceImpl();
    }

}
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https://github.com/Snailclimb/JavaGuide


!���⼿5�Ć* @Component Vā¡[�向

«��Țį|�Spring� bean �Ńĥ
ń¤?  

 &�́ŜH @Autowired ųŌ�dňɑ bean四��£ʱɞɠC)H� @Autowired ųŌ�dňɑ�
bean �ʱ,ϖH7!ųŌ)¡[פ

@Component פĆH�ųŌ四)ɞųƁ�ʱ� Spring ˑê向ns��Bean�iWŦ�Ŵ�˽四)7
ŜH@Component ųŌɞų向
@Repository : >ĜŘƄ˽ő Dao ˽四��H�ŞʗӺ¿ÈͿ�向
@Service : >ĜĦȿ˽四��ԀȰ�³ȟ͖�դˤ四ļ�H� Dao˽向
@Controller : >Ĝ Spring MVC ͲŇ˽四��HǥĞèHǥÚĽěǠH Service ˽电pŞʗY�̹
Ȃ�向

Spring �� bean )Ɔĩõ?  

�ġ4­�
/��ĝ�ƺ��四!��đŊǶ¹�-https://yemengying.com/2016/07/14/springפ
bean-life-cycle/ 四ʮ��ɸ�ĝ四�¸å�ɸ/�¦��ĝ פhttps://www.cnblogs.com/zrtqsk/p/3
735273.html 向

Bean Ŋˁĭ�ɑ˟�ê� Spring Bean ��˒向
Bean ŊˁƯH Java Reflection API ɤȸ��Bean�¡⼿向
nsԀȰ��³ŦÀȢ ƯH set()xāȅ˟�³ŦÀȢ向
ns Bean ¡[� BeanNameAware ĞĢ四ǠH setBeanName()xā四ŋØBean��ǂ向
�ns  Bean ¡[�  BeanClassLoaderAware ĞĢ四ǠH  setBeanClassLoader()�xā四ŋØ
ClassLoader>ɹ�¡⼿向
¯���ʱ˙四ns¡[�ÎL *.AwareĞĢ四�ǠH¿Ĝ�xā向
�n s 
 = « ß � �  Bean �  Spring Ŋ ˁ ¿ È �  BeanPostProcessor > ɹ 四 Ω
�postProcessBeforeInitialization() xā
nsBean¡[�InitializingBeanĞĢ四Ω�afterPropertiesSet()xā向
ns Bean 	ɑ˟�ê���˒ŏͮ init-method ŦÀ四Ω�ƽ��xā向
�n s 
 = « ß � �  Bean �  Spring Ŋ ˁ ¿ È �  BeanPostProcessor > ɹ 四 Ω
�postProcessAfterInitialization() xā
®�̼Ѷ Bean �%°四ns Bean ¡[� DisposableBean ĞĢ四Ω� destroy() xā向

<beans>
    <bean id="transferService" class="com.acme.TransferServiceImpl"/>
</beans>

@Bean
public OneService getService(status) {
    case (status)  {
        when 1:
                return new serviceImpl1();
        when 2:
                return new serviceImpl2();
        when 3:
                return new serviceImpl3();
    }
}
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https://yemengying.com/2016/07/14/spring-bean-life-cycle/
https://www.cnblogs.com/zrtqsk/p/3735273.html


�®�̼Ѷ Bean �%°四ns Bean 	ɑ˟�ê���˒ŏͮ destroy-method ŦÀ四Ω�ƽ��x
ā向

ÿǛפ

¯lÂʅʱ˙���Ł�:

5.1.6 Spring MVC  

&&�J:� Spring MVC �ĥ?  

ˠ���àć四 &�"�ťťl� Model1 = Model2 �o�0
 Spring MVC �%Ź向

Model1 #ň : /�_ Java N̹Âʅ´�Ìk) ě0
ĞЫ* Model1 ˡǖ!� JavaWeb ĜHB
<向	 Model1 ˡǖ!四Ƕ� Web ĜH¤˨}ġH JSP Ȃ�ˑC四GHòă� JavaBean �Ņ¹Şʗ
ӺƖĞו⼦à�Ϳ�向��ˡǖ! JSP ő�ͲŇ˽j�Å[˽向ʠmŸµ四�fˡǖɘ	/�àć向
Ânל¼ͲŇդˤ=Å[դˤϊ͖	�3四ʔ˗ŹƓËHͨəȽ̹�םץ=N̹¿͘ʏ҉四Ä7Ý�
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ɋÕě˓B<ǣͨəȽץ
Model2 #ň פ_* Servlet ěc*¿È Demo �ÌkĜĻ�Ō“Java Bean(Model)+ JSPסView,服
+ServletסController服 ”�fB<ˡǖ,���×Ę� JavaWeb MVC B<ˡǖ向Model:żɬԀȰ�
Şʗ四��� dao = bean向ViewפʊǛˡɩ��Şʗ四G�H�ʊǛ向ControllerפŅ¹HǥÚĽ
�<ņY 四电pŞʗY JSP ěʊǛYHǥ向

Model2 ˡǖ!,ɘ	/�àć四Model2�ʆɹ=么ňɎû,ĵĵ�ȉ四ŜHModel2Ý�B<%�)天
ǲ;�Ëȟș̉5四����̶Ƚ�Ɏ̐�)ƘʎÀ=ȟHÀ向��/�JavaWebB<¿È� MVC 件
ͭĜŖm+ÂnStruts2四»� Struts2 Âʅ以Ë向Ɗ2 Spring ƐăŢB<件ͭ�Í�四Spring +ǵͤ9
[� Spring MVC 件ͭ四 Spring MVC �®�6ǼЉ� MVC 件ͭ向¿Â� Struts2 四 Spring MVC Ŝ
H^«ȨĶ=xƫ四B<ǣͨ^q四ě˓ Spring MVC Ŗ�Ǵû^A向

MVC ��fȅźˡǖ,Spring MVC ��ǈ/ǼЉ� MVC 件ͭ向Spring MVC )7Ǳɨ &Ý�^Ȩ
ϫ�Web˽�B<四ě˓ń�+¯ Spring 件ͭʪC向Spring MVC ! &�́£N̹ʞƲ4� Service
�Controller˽(ͲŇ˽四电pŞʗYוÔʱ服¡ס˽EntityוŞʗӺͿ�服ס˽DaoוŅ¹īȿ服ס˽
ǯȂ�)向

Spring MVC �ǄďÚ©Ýg Θ

SpringMVC â�Ú©�ĥ�?  公
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Ú © g  Ý � Ɛ Θ  

�ÿ���̈́Β�.àćפSpring MVC �ØĢ֗Ş����̹ͲŇˁ DispatcherServlet ��H�
ĞēÚĽ四˻Ĝďs向

ºǙ&|Δ¸�ΕΘ

1. Ƶǥ̹ס˔ʧˁ服<ņÚĽ四ĬĞÚĽ� DispatcherServlet向
2. DispatcherServlet ʘʗÚĽtĈǠH HandlerMapping四ŌҁÚĽ>Ĝ� Handler向
3. �Ōҁ�>Ĝ� Handlerס���� &Ĥı(� Controller ͲŇˁ服N四Bİƨ HandlerAdapter
ȓɑˁŅ¹向

4. HandlerAdapter �ʘʗ Handler�ǠHEÁ�Ņ¹ˁBŅ¹ÚĽ四ěŅ¹¿Ĝ�īȿդˤ向
5. �Ņ¹ˁŅ¹ÃīȿN四�电p�� ModelAndView >ɹ四Model �电p�Şʗ>ɹ四View ��դˤ
�� View向

6. ViewResolver �ʘʗդˤ View ǧĭ¡˛� View向
7. DispaterServlet £电p� Model ŋY ViewסĹÿֽ⽇服向
8. £ View 电pYÚĽŭס˔ʧˁ服

5.1.7 Spring ͧʌ�D��ń¤ƯŉȶƌΚ  

È�!��³ȅźˡǖ�͕ɶ不每四)7�̈́��ǳ%��ùɤ�ĝ⼜�Õǌ:“ˠˠSpring��H��
@³ȅźˡǖ?”向孩 向

â̜Ưŉȶƌ : SpringŜHĄ⽼ˡǖĆ* BeanFactoryוApplicationContext ɤȸ bean >ɹ向
ň©Ưŉȶƌ : Spring AOP ƚ �¡[向
ď̌Ưŉȶƌ : Spring �� Bean ɽƒ��Ķ⼿�向
�ȶȩqßȶƌ : Spring � jdbcTemplateו�hibernateTemplate �7 Template ďϷ�>ŞʗӺͿ�
�ʱ四ń&�ŜH��ˡˍˡǖ向
�ĨġȣƯŉȶƌ :  &�ʞƲļ�ƖĞ��ŞʗӺ四m˓���Ƶǥ	uh⼦à�ʘʗļ��-⼦à
���ŞʗӺ向�fˡǖP &)7ʘʗƵǥ�ļĽ ȉdǵǘȖ���Şʗ̞向
Ƶˤľȶƌ: Spring UêՕdˡɩ��ȑГŭˡǖ/~̚���ĜH向
�Ʒǜȣȶƌ :Spring AOP ��ĥŷĆi(Advice)ŜH��ȓɑˁˡǖוspring MVC ���H��ȓ
ɑˁˡǖȓɑController向
......

5.1.8 Spring Pǒ  
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https://mp.weixin.qq.com/s?__biz=Mzg2OTA0Njk0OA==&mid=2247485303&idx=1&sn=9e4626a1e3f001f9b0d84a6fa0cff04a&chksm=cea248bcf9d5c1aaf48b67cc52bac74eb29d6037848d6cf213b0e5466f2d1fda970db700ba41&token=255050878&lang=zh_CN%23rd


Spring Ż©Pǒ�qƌ
�_Κ  

1. ⼼ɎǖUȿ四	ŹƓ�β⼼Ɠ向(�¸åŜH)
2. ř�ǖUȿ四	ɑ˟�ê�ɑ˟ס¸åŜH服

į|ƌPǒc1�h_Θ

1. ʹ�XML�ř�ǖUȿ
2. ʹ�ųŌ�ř�ǖUȿ

Spring Pǒ��˞ŌĶ£
ń�_?  

TransactionDefinition ûÿ��Ȭ�ĵ�³Ɛ˞ŌĶ£�ČáΘ

TransactionDefinition.ISOLATION_DEFAULT: ŜHN̹ŞʗӺɽƒ�ЊžŢ²四Mysql ɽƒϖH
� REPEATABLE_READЊžŢ² Oracle ɽƒϖH� READ_COMMITTEDЊžŢ².
TransactionDefinition.ISOLATION_READ_UNCOMMITTED: 6Ƚ�ЊžŢ²四ԢǅʄÐʓƠť
ƞ�ŞʗÏ^四'��ȈȰ˴ǽΈʐǽņ�'¸ƾǽ
TransactionDefinition.ISOLATION_READ_COMMITTED: ԢǅʄÐě<Uȿ�~ťƞ�Şʗ四
'4̲ȳ˴ǽΖª�ʐǽņ�'¸ƾǽ˙
'�8)
TransactionDefinition.ISOLATION_REPEATABLE_READ: >��ǂǳ��hʄÐďs���˗
�四ʮƣŞʗ�|�§Uȿ�O�ɴƩ四'4̲ȳ˴ǽ9�'¸ƾǽΖªʐǽ˙
'�8)Ή
TransactionDefinition.ISOLATION_SERIALIZABLE: 6q�ЊžŢ²四Ã}ĦÇACID�ЊžŢ
²向�
�UȿʏhҠ�Ω�四�gUȿl��Ã}�) Ǫ+ǻМ四���(四ĔĶ£'4ȃȳ˴
ǽΈ�'¸ƾǽ4Ǉʐǽ向»��¼ͰËŃ˻Ɏ̐�À 向ĆıIͷ!���H�ĻŢ²向

Spring Pǒ�ń�_PǒĤɆz�?  

ƗĮ��Pǒ�EʑΘ

TransactionDefinition.PROPAGATION_REQUIREDΘ ns®�ɘ	Uȿ四ʯ«ØĻUȿץns
®�0
Uȿ四ʯɤȸ����Uȿ向
TransactionDefinition.PROPAGATION_SUPPORTSΘ ns®�ɘ	Uȿ四ʯ«ØĻUȿץns®
�0
Uȿ四ʯ7ƣUȿ�xǖȠƥŖ�向
TransactionDefinition.PROPAGATION_MANDATORYΘ ns®�ɘ	Uȿ四ʯ«ØĻUȿץn
s®�0
Uȿ四ʯѾ9Δı向סmandatoryפĥŇÀ服

�ƗĮ��Pǒ�EʑΘ

TransactionDefinition.PROPAGATION_REQUIRES_NEWΘ ɤȸ����Uȿ四ns®�ɘ	U
ȿ四ʯ£®�Uȿ͹3向
TransactionDefinition.PROPAGATION_NOT_SUPPORTEDΘ 7ƣUȿxǖŖ�四ns®�ɘ	
Uȿ四ʯ£®�Uȿ͹3向
TransactionDefinition.PROPAGATION_NEVERΘ 7ƣUȿxǖŖ�四ns®�ɘ	Uȿ四ʯѾ
9Δı向

»HEʑΘ

TransactionDefinition.PROPAGATION_NESTEDΘ ns®�ɘ	Uȿ四ʯɤȸ��Uȿ��®�
U ȿ � 清 Ⱥ U ȿ � Ŗ � ץ n s ® � 0 
 U ȿ 四 ʯ Ļ Ð Ȣ � Ť �
TransactionDefinition.PROPAGATION_REQUIRED向

@Transactional(rollbackFor = Exception.class)Ńĥ�ĥ�Κ  
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 &iWפException4�Ŗ�%ΔıRuntimeException=ƣŖ�%Δı向Uȿƻ¹>�ΰīĜH�(
�ƦÈË��四őŜ9[ΔıIͷ四ń�)7ŎɵŞʗ��˗À向

®@Transactional�ųŌ�H�ʱ�%四Ļʱ��
 public xā¼�ɝ
Ļʱɩ�UȿŦÀ四�%四 
&�)7	xāŢ²ŜHĻɞų�享τʱŢ²��˒向nsʱŷŭxā«���ųŌ四@#��ʱS�
�xāѾ9Δı四��pέ四ŞʗӺS��Şʗ��pέ向

	@Transactional�ųŌ�ns�ɑ˟rollbackFor�ŦÀ,@#UęG�	Ș�RuntimeException��%
°y�pέ,«�rollbackFor=Exception.class,)7PUę	Ș�ƣŖ�%Δı%�pέ向

È� @Transactional ųŌ¸å样ʄ��ĝפ

̔ѥ�Τ得 Spring �@transactional �ŜH

5.1.9 JPA  

gĦĲDJPA	ĳȋ̀�ŪĮŏĺ��ƂƢΚ  

Ȑn &

!���ʱפ

ns &�Psecrect ��ǂǳ�|ŘƄŧ四����|ŞʗӺɘ⾃Þ#ȁ7(& קϖH!�¤fx
āפ

�́ŜHN�ofxǖÂʅ�四 ��ŜHųŌ�xǖÂʅ�向

Źƽ  

Entity(name="USER")
public class User {
    
    @Id
    @GeneratedValue(strategy = GenerationType.AUTO)
    @Column(name = "ID")
    private Long id;
    
    @Column(name="USER_NAME")
    private String userName;
    
    @Column(name="PASSWORD")
    private String password;
  
    private String secrect;
  
}

static String transient1; // not persistent because of static
final String transient2 = “Satish”; // not persistent because of final
transient String transient3; // not persistent because of transient
@Transient
String transient4; // not persistent because of @Transient
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https://www.ibm.com/developerworks/cn/java/j-master-spring-transactional-use/index.html


⼜Spring ˶ʵđΫ孩
http://www.cnblogs.com/wmyskxz/p/8820371.html
https://www.journaldev.com/2696/spring-interview-questions-and-answers
https://www.edureka.co/blog/interview-questions/spring-interview-questions/
https://www.cnblogs.com/clwydjgs/p/9317849.html
https://howtodoinjava.com/interview-questions/top-spring-interview-questions-with-answers/
http://www.tomaszezula.com/2014/02/09/spring-series-part-5-component-vs-bean/
https://stackoverflow.com/questions/34172888/difference-between-bean-and-autowired

¦ɝı  

ns�:��¡%Èų ^���ĝ7Ȱ4��ǻɷ�z四)7Èų �¶̝ś向

ΊJava�ÁǈƁ΋: ƨ��Ӏ֖+�ą��Õm+�⼜Java�Õȱǁ孩V2.0 PDF Ł�¶̝śNǯpȟ
"Java�ÁǈƁ" ő)ǲũċÐנ

JavaâǙėŧƴXƇưɞ: �³JavaĄɎľıH_ǋȇ̞¶̝śNǯpȟÈЭǂ “1” ő)ǲũVȺä±
Ð向

------

5.2 MyBatis�Õćóď  

�ɸ�ĝ�JavaGuideēʪ�­ό四ù9Ņ��向

Mybatis ˶ʵđΫżɉJƵ四Çù¹=̞Ɠɜû四不每�Îđġ¡[ɶƅ四VƔ�ǀ�
¯�
四 ́
¡�H'ǀ�四ƨ�ě��不每nōŜH Mybatis ��ĝ四�7四�³ƸŞŜHɶƅͯȒ�四 &�Ʋ
ɞ�不每 Mybatis �˶ʵͭ只=Ë�ˑCġ4四7Ȱʹ�Ŗ�ù¹向

JƵǀ�/ςǜ四»�ǀ9�Ě���
�四�ΙBİ/ʟͽ四*Ɏ/ſǜ四ďͧ/Ά觉向�Ľ�q四
G�ʄŭ ÇżɉJƵ�四_ǋ��QÎLJƵ�0
�˶ʵQ四���ŭ四 �/我ѽ�四 �ʄ²
�ǀ�JƵ四Ćı>�O®�΅͙�˶ʵ四�/
Ǳɨ�向
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http://www.cnblogs.com/wmyskxz/p/8820371.html
https://www.journaldev.com/2696/spring-interview-questions-and-answers
https://www.edureka.co/blog/interview-questions/spring-interview-questions/
https://www.cnblogs.com/clwydjgs/p/9317849.html
https://howtodoinjava.com/interview-questions/top-spring-interview-questions-with-answers/
http://www.tomaszezula.com/2014/02/09/spring-series-part-5-component-vs-bean/
https://stackoverflow.com/questions/34172888/difference-between-bean-and-autowired


Ȝƻ,
/�)ǀ�đŊ四»�四 ƒ��ǀ!-�~0
�˒四ƁōÎL.�ƚ Q四��	�~不
每�ʹ�件ͭ=ʹ�ù¹!Ŗ��四G
ďͧ四y 
��Bİ向ǀJƵ�ƭ͜��³~ɕ四̞Ɠ��
bw��ȟŇ总̾四̞Ɠò�jw"�Ĵˠù¹四¼��ǀJƵ四 ǎĐ�“ł快J�”四
ʄ
ƌRȑ
ʄ3�j�ŵ四ǎĐ�O �ǀ�ġB̞4ȗǖ件ͭù¹żɉJƵ向


种��四 9¤W Mybatis �Õć四�� p˦��¤W9 ��ס�四)��­�ĭ�服向

5.2.1 #{}9${}�ƻ£�S"Κ  

ųפ�Wć��Õǌ�Õ �U�向

פ˦

${}�� Properties �ê��Ïă他Ċ见四ń)7H�ɞ˷ŦÀȢ= sql đġ四Ŧ�Ǩǵ��知Ȗ四Â
n${driver}�|Ǩǵ知Ȗ�com.mysql.jdbc.Driver向
#{}��  sql �ƸŞ他Ċ见四Mybatis �¼  sql �� #{}�知Ȗ� ?ś四	  sql Ω���ŜH
PreparedStatement �ƸŞȅ˟xā四̦̐Y  sql � ?ś他Ċ见ȅ˟ƸŞȢ四Ân  ps.setInt(0,
parameterValue)四#{item.name} �ÐȢxǖ�ŜHǽʲÇƸŞ>ɹ�±Ð item >ɹ� name ŦÀ
Ȣ四¿®� param.getItem().getName()向

5.2.2 Xml ̠ț�Ò�ΖȘ�Č¥�  select|insert|updae|delete ǦɄe
ÜΖ*
ń¤ǦɄΚ

 

ųפ�Wć�Ȧõ�Õǌ�Õ %à�向


,פ˦/�ÎL�ɞ˷四<resultMap>ו�<parameterMap>ו�<sql>ו�<include>ו�<selectKey>�四
«�dǵ sql � 9 �ɞ˷四trim|where|set|foreach|if|choose|when|otherwise|bind��四Î�
� sql �ǳɞ˷四Ć*<include>�ɞ˷˲Ø sql �ǳ四<selectKey>���ǦŘ����Э+C就ͯɞ
˷向

5.2.3 3ɽ�͟�ΖäČ�� Xml ̠ț�ÒΖ��ƀ�� Dao ûÿ e:
ùΖÅËΖ�� Dao ûÿ�â�Ú©�S"ΚDao ûÿN�qßΖŹĳ�
�#Ζqß�¸Ê�Κ

 

ųפ�Wć��Ȧõ�Õǌ�Õ %à�向

&ı(� Mapper�ĞĢ四ĞĢ�}ɢ�四��ҫʲ�ê�� namespace �Ȣ四Ğ���Dao ĞĢ四פ˦
Ģ�xā�四��ҫʲ�ê�MappedStatement�� id Ȣ四ĞĢxāđ�ƸŞ四��ŋ明Y sql �Ƹ
Ş向Mapper�ĞĢ�0
¡[ʱ�四®ǠHĞĢxā%四ĞĢ}ɢ�+xā�ζĞǂ见Ӈ�� key Ȣ四)
͢ � � Ċ � � MappedStatement� 四 ˵
⼿ פ com.mybatis3.mappers.StudentDao.findStudentById� 四 ) 7 ͢ � ĭ �  namespace
� com.mybatis3.mappers.StudentDao�! � id = findStudentById�� MappedStatement�向 	
Mybatis �四u�� <select>ו� <insert>ו� <update>ו� <delete>�ɞ ˷四��|Ōҁ��
�MappedStatement>ɹ向

Dao ĞĢS�xā四�� Ëß�四¬��}ɢ�+xā��Ŏɘ=ͱĭ就ͯ向

Dao ĞĢ�Ą�ù¹� JDK dǵŹ¹四Mybatis Ŗ�%�ŜH JDK dǵŹ¹� Dao ĞĢ+CŹ¹
proxy >ɹ四Ź¹>ɹ proxy �պӁĞĢxā四ĖmΩ�MappedStatement��ŹÅ� sql四`N¼ sql
Ω�ďs电p向
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5.2.4 Mybatis �gĦÈz1Ʈ�Κ1Ʈ̈Ò�Ú©�S"Κ  

ų9 פ�向

Mybatis ŜH RowBounds >ɹÝ�4Ȃ四ń�μ> ResultSet ďsʪΩ��đɘ4Ȃ四mƣę¹פ˦
4Ȃ四)7	 sql đĬĞƋǀë
ę¹4Ȃ�ƸŞ�ÃCę¹4Ȃƚ 四�)7ŜH4Ȃѫê�ÃCę
¹4Ȃ向

4Ȃѫê�ʹ�ù¹�ŜH Mybatis ťκ�ѫêĞĢ四¡[��˒ѫê四	ѫê�պӁxāđպӁƙΩ
�� sql四`NËǀ sql四ʘʗ dialect xȥ四ң«>Ĝ�ę¹4Ȃǒœ=ę¹4ȂƸŞ向

select _ from student�四պӁפ⼿˵  sql NËǀ�פselect t._ from （select \* from
student）t limit 0，10

5.2.5 Ǆɓ Mybatis �̈ÒĬzÚ©Ζ4ǇgĦ˧ƀ��̈ÒΉ  

ų9 פ�向

˦ פ Mybatis ˘ ) 7 ⼼ ǀ μ >
ParameterHandlerו�ResultSetHandlerו�StatementHandlerו�Executor �  4 fĞĢ�ѫê四
Mybatis ŜH JDK �dǵŹ¹四�ļ�պӁ�ĞĢ+CŹ¹>ɹ7¡[ĞĢxāպӁƚ 四u®Ω��
4 fĞĢ>ɹ�xā%四��ÝØպӁxā四ɝÔ�� InvocationHandler � invoke()�xā四®
`四G�պӁ@³�ƽ�ļ�պӁ�xā向

¡[ Mybatis � Interceptor ĞĢěȟǀintercept()�xā四`N	Yѫê⼼ǀųŌ四ƽ��պӁŴ�
�ĞĢ�Ŵ³xāő)四čĀ四²ư�	ɑ˟�ê�ɑ˟�⼼ǀ�ѫê向

5.2.6 Mybatis ʭzʾá̈ÃΖ�̭iĳȋ̀x˭Ǖ³�Κ  

ų9 פ�向

�`® 四JDBC � 四Mybatis פ˦ 向

5.2.7Mybatis ]Ƥ sql �\S"�Κ�
ń¤]Ƥ sqlΚ�Ǆɓ� ]Ƥ
sql �ʭzÚ©�Κ

 

ų9 פ�向

 Xml ҫʲ�êđ四7ɞ˷�ʑǖ⼼ǀdǵ sql四ÃCդˤ乐ʤ=d	Mybatis dǵ sql )7P &פ˦
ǵ ζ Ğ  sql � ƚ  四 Mybatis ť κ �  9 f d ǵ  sql ɞ ˷
trim|where|set|foreach|if|choose|when|otherwise|bind向

ÎΩ�ù¹�四ŜH OGNL Ç sql ƸŞ>ɹ�źƏÅǚǖ�Ȣ四ʘʗÅǚǖ�ȢdǵζĞ sql四7Į�
ÃCdǵ sql �ƚ 向

5.2.8 Mybatis �gĦ« sql ʭzìlˢġ�ŴǦ:ǹø̭i�Κ�
ń¤
̠țȇƌΚ

 

ų9 פ�向
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��f�ŜH<resultMap>�ɞ˷四Ҡ��˒ɉ�=>ɹŦÀ�l��ҫʲÈż向�·f�ŜH sqlפ˦
ɉ�²�ƚ 四¼ɉ²�Ƌǀ�>ɹŦÀ�四Ân T_NAME AS NAME四>ɹŦÀ��́� name四.
ǀ四»�ɉ��Ț4�.ǀ四Mybatis �ϓͯɉ��.ǀ四Ȕ ĭ�¯l>Ĝ>ɹŦÀ�四�СƦ)7
ǀC T_NAME AS NaMe四Mybatis �g)7ÁıĄ�向


�ɉ�¯ŦÀ��ҫʲÈżN四Mybatis Ć*ǽʲɤȸ>ɹ四�%ŜHǽʲY>ɹ�ŦÀҠ�էȢě
电p四@³ĭ��ҫʲÈż�ŦÀ四�VāÃCէȢ�向

5.2.9 Mybatis �ʭz�:�Έ�:��¶ǘƘ˹�Κ�
ń¤�VqƌΖ
4Ǉĝ$e��ƻ£Ή

 

ų9 פ�向

��ÈɌǧ成四,)7Ω��>�四�>��ÈɌǧ成四<�ו�<��四Mybatis �˘)7Ω פ˦
�>�ǧ成四Î¡���>�ǧ成四Gļ�£ selectOne()�ɴƩ� selectList()�ő)ץ�>�ǧ成四
Î¡���>�ǧ成四Gļ�£ selectOne()ɴƩ� selectList()ő)向

ÈɌ>ɹǧ成四
of¡[xǖ四�f�Ķǹ<ņ�� sql -ǧ成ÈɌ>ɹ四էY�>ɹ四`N电p�
>ɹ向ɗ�f�ŜH清Ⱥǧ成四清Ⱥǧ成�ͮ˒�ŜH join ǧ成四�ġ4ɉ� A >ɹ�ŦÀȢ四ɗþ�
ġ4ɉ�ÈɌ>ɹ B �ŦÀȢ四
Ņ�G<�� sql ǧ成四�)7£�>ɹ=ÎÈɌ>ɹǧ9�向

@#àć��四join ǧ成9� 100 ĒčɊ四nṓ��>ɹ� 5 �四m�� 100 �קÎ-Ëȟ�ù¹
�<resultMap>�ɞ˷đ�<id>�5ɞ˷四ƽ��͢�́��ĒčɊ� id ɉ四Mybatis ʘʗɉȢ�ÃC 100
ĒčɊ�-Ëȟƚ 四<id>)7
��四ŹÅ�ɌĔ�Э�ǒ�向

�g�>ɹ�ÈɌ>ɹ四��ʘʗ��ù¹-Ëȟ�四Ȝƻ�́Iͷ!四G
�>ɹ�
ËȟčɊ四È
Ɍ>ɹ�́��Ëȟ向

 Student >ɹɉ四Mybatis�ɉ� Teacher >ɹɉ四�Tɉ·ו�join ǧ成9� 6 ĒčɊ四 �!פ⼿˵
-ËȟŅ¹N四ďs� 1 �vľ 6 �_+四m�� 6 �vľ 6 �_+向

t_id t_name s_id

| 1 | teacher | 38 | | 1 | teacher | 39 | | 1 | teacher | 40 | | 1 | teacher | 41 | | 1 | teacher | 42 | |
1 | teacher | 43 |

5.2.10 Mybatis �ɚƗĮ˷˯�ÊΚglƗĮΖĝ��VÚ©�S"Κ  

ų9 פ�向

���Mybatis ˘ǦŘ association ÈɌ>ɹ= collection ÈɌʪĔ>ɹ�ш著«ß四association ƽפ˦
�>�四collection ƽ����>�ǧ成向	  Mybatis ɑ˟�ê�四)7ɑ˟�̓来Hш著«ß
lazyLoadingEnabled=true|false。

ń�ù¹�四ŜHCGLIB ɤȸƲɞ>ɹ�Ź¹>ɹ四®ǠHƲɞxā%四ÝØպӁˁxā四ÂnǠH
a.getB().getName()�四պӁˁ invoke()�xā<[ a.getB()�� null Ȣ四@#��Ķǹ<ņUƿŎɘ

�ǧ成ÈɌ B >ɹ� sql四£ B ǧ成��四`NǠH a.setB(b)四�� a �>ɹ b ŦÀ�
Ȣ�四Ğ2
ÃC a.getB().getName()xā�ǠH向���ш著«ß�ʹ�ù¹向

®`�四�ė� Mybatis四¤˨�
�ŏ本 Hibernate四ǦŘш著«ß�ù¹���g�向
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5.2.11 Mybatis � Xml ̠ț�Ò�Ζ��� Xml ̠ț�ÒΖid �ɚ'4¸
ƾΚ

 

ų9 פ�向


ns0ץXml ҫʲ�ê四nsɑ˟� namespace四@# id )7Ëȟ ���פ˦ɑ˟ namespace四@
# id � Ëȟץϻˈ namespace ��Ɵ̿�四G�6͗¡Քm�向

ù¬��  namespace+id ���  Map<String, MappedStatement>��  key ŜH�四ns0

namespace四�В! id四@#四id Ëȟ�ʔ˗Şʗ͘¿享τ向
� namespace四�` id �)7Ëȟ四
namespace ��四namespace+id �`����向

5.2.12 Mybatis �gĦʭzʾĞ©Κ  

ų9 פ�向

ŜH BatchExecutor ÃCφŅ¹向פ˦

5.2.13 Mybatis �
ń¤ Executor ʭzȣΚĝ$e��ƻ£�S"Κ  

ų9 פ�

˦ פ Mybatis 
 T f ʹ � �  Executor Ω �
ˁ四SimpleExecutorΈReuseExecutorΈBatchExecutorΉ

SimpleExecutor�ΘuΩ��h  update ŷ  select四�B来��  Statement >ɹ四HÃȲɦÈ为
Statement >ɹ向

`ReuseExecutor�ΘΩ� update ŷ select四7 sql �� key ǧĭ Statement >ɹ四ɘ	�ŜH四�ɘ	
�ɤȸ四HÃN四�È为 Statement >ɹ四m�©˟� Map<String, Statement>đ四κ!�hŜH向Ȩ
ȥl四��ËȟŜH Statement >ɹ向

BatchExecutor�ΘΩ� update0ס
 select四JDBC φŅ¹�ǦŘ select服四¼�
 sql �ң«�φŅ
ס�addBatch()服四�ƙɬ�Ωס�¹ executeBatch()服四ń啊ɘ���  Statement >ɹ四u�
Statement >ɹ�� addBatch()ÃϻN四�ƙҠ�Ω� executeBatch()φŅ¹向¯ JDBC φŅ¹¿�向

�HυʡפExecutor ��³ŉQ四�ͰƱɢŇ	 SqlSession +ǉŐĘυʡđ向

5.2.14 Mybatis �gĦŽ�ĲDń�_ Executor ʭzȣΚ  

ų9 פ�

	פ˦  Mybatis ɑ˟�ê�四)7ƽ�ɽƒ�  ExecutorType Ω�ˁʱɩ四�)7ZdY
DefaultSqlSessionFactory �ɤȸ SqlSession �xāŋ明 ExecutorType ʱɩƸŞ向

5.2.15 Mybatis �ɚ'4̠ț Enum ˰ɂȚΚ  

ų9 פ�

Mybatis )7ҫʲ起˵ʱ四�Ķ)7ҫʲ起˵ʱ四Mybatis )7ҫʲƁō>ɹ�Å��ɉ�向ҫʲפ˦
xǖ���˒��  TypeHandler�四¡[  TypeHandler �  setParameter()�=  getResult()�ĞĢx
ā向TypeHandler 
o��H四��ÃCÇ  javaType Ʀ  jdbcType �ĖȖ四·�ÃC  jdbcType Ʀ
javaType �ĖȖ四Ô[� setParameter()�= getResult()�o�xā四4²ŹÅȅ˟ sql àś他Ċ见Ƹ
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Ş=±Ðɉǧ成ďs向

5.2.16 Mybatis ̠ț�Ò�Ζgl A ǦɄä( include ȿD� B ǦɄ�î
ģΖÅËΖB ǦɄ�ɚ�Ȭ	 A ǦɄ�I�Ζ*�&ŧɯ�Ȭ	 A ǦɄ�
��Κ

 

ų9 פ�

Ɓō	Mybatis Ōҁ Xml ҫʲ�ê�̦Ŀˀ̐Ōҁ�四»�四|˲H� B ɞ˷ʏ`)7�˒ `˂פ˦
;x四Mybatis �)7Á́ɠ²向

ù¹�四Mybatis Ōҁ A ɞ˷四<[ A ɞ˷˲H� B ɞ˷四»� B ɞ˷ʓƠŌҁ�四ʓ�ɘ	四Į
%四Mybatis �¼ A ɞ˷ɞč�ƠŌҁ͛ǵ四`NȠƥŌҁЖ!�ɞ˷四ŏͮ B ɞ˷四ƙ�
ɞ˷Ōҁ
Ãϻ四Mybatis �Ë�Ōҁ@³|ɞč�ƠŌҁ�ɞ˷四Į%�Ōҁ A ɞ˷%四B ɞ˷�~ɘ	四A ɞ
˷��)7ÁıŌҁÃC�向

5.2.17 Ǆɓ Mybatis � Xml ̠ț�Ò9 Mybatis îþĳȋì˺e��̠ț
¶ŋΚ

 

ų9 פ�


�¼ Mybatisפ˦ Xml ɑ˟tĈ�么ň� All-In-One ËăŢ>ɹ Configuration đġ向	 Xml ҫʲ
�ê�四 <parameterMap>�ɞ˷�|Ōҁ�  ParameterMap >ɹ四Îu�5ĕ˖�|Ōҁ�
ParameterMapping >ɹ向<resultMap>�ɞ˷�|Ōҁ� ResultMap >ɹ四Îu�5ĕ˖�|Ōҁ�
ResultMapping >ɹ向u��<select>、<insert>、<update>、<delete>�ɞ˷ͼ�|Ōҁ�
MappedStatement >ɹ四ɞ˷đ� sql �|Ōҁ� BoundSql >ɹ向

5.2.18 �S"& Mybatis �ŀ�] ORM ̠țâǥΚĝ v�]�ƻ£	
ńNΚ

 

ų9 פ�

�{�Hibernate Ŧפ˦d ORM ҫʲĄɝ四ŜH Hibernate ǧ成ÈɌ>ɹŷŭÈɌʪĔ>ɹ%四)7
ʘʗ>ɹÈżˡɩĬĞ±Ð四�7ń�}�d�向m Mybatis 	ǧ成ÈɌ>ɹŷÈɌʪĔ>ɹ%四ļ�
Zd⼼ǀ sql �ÃC四�7四ʽl�Ű�d ORM ҫʲĄɝ向

�Õć�˙�/ȨĶ四»��� Á́p˦��四Ɵ��΅͙*̞Ɠ˓ůØ��四m��˘�ŜH��
ŷŭH�/ˮ��四7��
�ÕćȰÎ˦ͣ�ԀȰ�đŊ四	 � Mybatis żɉJƵ��
͕ɶƺŌ
=ù¹4ҁ向------

ɔ ƒɵ意̲  
�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向
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https://github.com/Snailclimb/JavaGuide


6.1 ƒɵ意̲�Õćóď  

6.1.1 śǶ (Authentication) 9̦ɧ (Authorization)�ƻ£�S"Κ  

����ȵ��Ş���ϊ却�àć向ƮƿƿÇʄŮ��ƒɠ�o��΃四/����£ń说�ʄŮǙ
ϊ四�7 ȸ̄�ƿƿ-ǧ�ǧ�o�Ķ΃�ǟĻÞ#ʄ四L&�ɝÔͮ˒�X#向

(ȨĶQפ��

śǶ (Authentication)Θ ��Ö向

̦ɧ (Authorization)Θ �
̲ɢǻX#向

加KÁǖQס亲֨Q服�(āפ��

AuthenticationΔśǶΕ �ɕɵ¥�§Ɖ�回ʗס⼿nHǥ�/HǥID=͋Ɠ服四Ć*��回ʗ四ż
ɬ"7iW����四���(żɬɘ	���Hǥ向�7四Authentication |ʽ�§Ɖ/Hǥɕ
ɵ向
AuthorizationΔ̦ɧΕ <+	 AuthenticationΔśǶΕ lN向意̲̂四ė��ƕ�:ĜĻ��Ó四
ń��Τƻ &⼦àżɬ�̲ɢ向Ân
³ŉ�ȇ̞G ɝ
ŉ�̲ɢ��y ⼦àÂnadmin四

³>żɬȇ̞Ϳ�Ânүʮוң«ו^�G ŉ��yɝ
向

�o��́	 &�żɬ�|ďĔ	�3ŜH四Ʋ�����Ŏʎ &żɬ�Æ}À向
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6.1.2 S"�Cookie ? Cookie��D�S"?gĦ	ĂǒɪĲD Cookie ?  

S"�Cookie ? Cookie��D�S"?  

Cookie = Session��H�ŪՃ˔ʧˁHǥ§Ɖ��zxǖ四»�oŭ�ĜHÑɱ�a�g向

ƘʹƂ˄��g�˒ Cookie פ�Cookies�ɏ³­ơ��宝²Hǥ§Ɖm⾃ɘ	Hǥ�;ű̹��Şʗ
ŶƖɪΖ�ɱD�ħǡDƖmæ向	�Cookie ǡ פ)�Ćı~*«͋服向ȨĶס

!�� Cookie ��³ĜHͣ⼿פ

1. � &	 Cookie �Ŏɘ�~ɅɊ*�HǥtĈ四!h⼦à­ơ�%°Ȃ�)7�dǱ�ɅɊ��³ʹ
�tĈY获�向ʮĮlþ四Cookie , ŎɘHǥƮĩʞ四�ć=ÎLȅ˟tĈ向

2. �ŜHCookie Ŏɘ  session ŷŭ  token 四ĠN̹<ņÚĽ�%°ë�  Cookie四�gN̹� Ð�
sessionŷŭtoken�向�g� čɊHǥ®��͛ǵ�四¬� HTTP 时̄�V͛ǵ�向

3. Cookie ,)7H�čɊ=4ҁHǥ��向˵�ȨĶ�⼿5�	­�ʫę�%°四¬�HTTP时̄�0

͛ǵ�四nsĦȿˁ��±Ð�	ɏ�Ȃ��ȳț͛ǵŷŭ��Ŵ³Ɉ½四�fıH�¡[xǖ�
�¼�³tĈɘ©	Cookie

gĦ	ĂǒɪĲD Cookie çΚ  

�ġ4đŊƸȞפhttps://attacomsian.com/blog/cookies-spring-boot�四^�nō	Spring Boot�ŜH
Cookie �đŊ)7ǧ��ɸ�ĝ向

1)ƯȴcookiḙiTŶƖɪ
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https://attacomsian.com/blog/cookies-spring-boot


2) ĲDSpringͧʌĸʷ�@CookieValueŃĥ¢½Ģ�� cookie�ǁ

3) ǽ½�
� Cookie ǁ

6.1.3 Cookie 9 Session 
S"ƻ£ΚgĦĲDSessionÈz�ŔǞǶΚ  

Session �x��D��ä(ĂǒɪëǖDƖ�ʀƤΉ ̚ɩ�Ñɱ�ʫę�四®��ң«Ɉ½�ʫę�
�%°四żɬ�iW�Ŵ�HǥͿ��四¬� HTTP 时̄�V͛ǵ�向Ħȿ̹Yŉ��Hǥɤȸŉ��
Session lN�)7ɞɠ��Hǥě˓ŪՃ��Hǥ�向

Cookie ĳȋħǡ	ŶƖɪ(Ȯȕȣɪ)ΖSession ĳȋħǡ	ĂǒȣɪΉ­:�& Session ´v®WjΉ
glĲD Cookie ��¤̀[mæ��ƀÃ Cookie �Ζ3
�« Cookie mæ�ɶYIĲD��#¡�
+ĂǒȣɪĥɶΉ

<"ΖgĦĲDSessionÈz�ŔǞǶΚ

/�%° &��Ć* SessionID �¡[ŉ��Hǥ四SessionID �́�ĩɥɘ©	 Redis �向˵�⼿

HǥCƚɅ͔żɬ四`N电pYƵǥ̹ɝפ5 SessionID � Cookie四®HǥĠN̹<3ÚĽ�%°�
£ SessionID ë�四�gN̹�iW��§Ɖ͛ǵ�向È��fƒɵxǖ^͕ɶ�*Ɏn!פ

@GetMapping("/change-username")
public String setCookie(HttpServletResponse response) {
    // 创建⼀个 cookie
    Cookie cookie = new Cookie("username", "Jovan");
    //设置 cookie过期时间
    cookie.setMaxAge(7 * 24 * 60 * 60); // expires in 7 days
    //添加到 response 中
    response.addCookie(cookie);

    return "Username is changed!";
}

@GetMapping("/")
public String readCookie(@CookieValue(value = "username", defaultValue = 
"Atta") String username) {
    return "Hey! My username is " + username;
}

@GetMapping("/all-cookies")
public String readAllCookies(HttpServletRequest request) {

    Cookie[] cookies = request.getCookies();
    if (cookies != null) {
        return Arrays.stream(cookies)
                .map(c -> c.getName() + "=" + 
c.getValue()).collect(Collectors.joining(", "));
    }

    return "No cookies";
}
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1. HǥĠĦȿˁ<ņHǥ�=͋ƓH�Ʌ͔żɬ向
2. ĦȿˁɕɵĆ*N四Ħȿˁ�Hǥɤȸ�� Session四ě¼ SessiontĈɘ⾃ 3�向
3. ĦȿˁĠHǥ电p�� SessionID四ǀØHǥ� Cookie向
4. ®HǥŎŘɅɊ͛ǵ%四Cookie ¼¯u�NƥÚĽ�3|<ņ9-向
5. �Ħȿˁ)7¼ɘ⾃	 Cookie �� Session ID ¯ɘ⾃	đɘ�ŷŭŞʗӺ�� Session tĈÝ�Â
ʅ四7ɕɵHǥ�§Ɖ四电pYHǥƵǥ̹˻ĜtĈ�%°�年ëHǥ®��͛ǵ向

ŜH Session �%°ļ�ų�!�¤�Qפ

1. ʏ҉Session�ÈЭīȿ���́ŎƵǥ̹B来�Cookie向
2. ų�Session�*Ę%�

Û��ÿȨĶóď��!SessionƒɵԀȰ��³õá向

ɗþ四Spring Sessionťκ��f推��ĜHɎ̐ŷ¡⼿ƻ¹Hǥ�ztĈ�rŇ向ns�͕ɶ�Ō)
7ǧ�!�¤ɸ/�¦��ĝפ

Getting Started with Spring Session
Guide to Spring Session
Sticky Sessions with Spring Session & Redis
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https://codeboje.de/spring-session-tutorial/
https://www.baeldung.com/spring-session
https://medium.com/@gvnix/sticky-sessions-with-spring-session-redis-bdc6f7438cc3


6.1.4 gl.
Cookie�sSession*�D�Κ  

���W~̚��Õćנ

�́�Ć* Cookie �Ŏɘ SessionID 四Ȑn�ŜH� Cookie Ŏɘ SessionID�xͣ�z四 nsƵǥ̹
ѩH�Cookie四@#Seesion�VāÁıĄ�向

»�四ě��0
  Cookie lN�� H  Session �四Ân�)7¼SessionID©	ÚĽ�  url S
�https://javaguide.cn/?session_id=xxx 向�fxͣ�z)�四»�Æ}À=HǥÔɕb̶Ƚ向
®`四����)7> SessionID Ý��h«͋lN�ŋØN̹向

6.1.5 �S"Cookie QßȃȳCSRF̏ƁΖftoken'4Κ  

CSRFΔCross Site Request ForgeryΕ�́|ɿ朋� ͊ũÅĖ̵ƺ 向@#X#� ͊ũÅĖ̵ƺ ĉק(
ȨĶH��§Ɖ-<ņ�³>��k
�ÚĽ向˵�ȨĶ�⼿5פ

.开ɅɊ�ɏ­�͍�四L���­�͍��ӷ5Ț四����ӷ5!�
��ΎĞǀ2“˄_¹̧四
F՗Ưͨ*Ǭ”四.开
ɛ�QB���ΎĞ四ďs<[�O�⾼ǥò�10000ĕ向���#pUĉקù
�ǐƵ	ΎĞ�˱���ÚĽ四��ÚĽĬĞƯH.开�§ƉY͍�<ņ���Ė⾼ÚĽ,���Ć*�
� Cookie Ġ͍�<9ÚĽ向

���ť�*四Ý�Session ƒɵ�%°四 &�́ŜH Cookie �ɘ⾃ SessionId,® &Ʌ͔NN̹+
C��SessionId©	Cookie�电pYƵǥ̹四Ħȿ̹Ć*RedisŷŭÎLɘ⾃ĄɝčɊŎɘ2��
Sessionid四Ƶǥ̹ɅɊ7NuhÚĽ��ë���SessionId四Ħȿ̹Ć*��SessionId�ɞǛ���
�向ns²�Ć* cookieƃ�� SessionId N�)7Ź知��§Ɖ⼦àżɬ�向

Session ƒɵ� Cookie �� SessionId�ƨ˔ʧˁ<ņ�Ħȿ̹�四χɨ��ŉÀ四学ǁŭ�)7Ć*
PHǥΒQ学ǁΎĞ四ǚ�学ǁǣs向

»�四 &ŜH token �z���ɘ	��àć四	 &ɅɊCƚ±" token lN四�́�ĩɥɘ©	
local storage �向`N &	�̹Ć*ɏ³xǖ�Yu�<�N̹�ÚĽ«��� token,�g���9
[ CSRF 当喜�àć向¬�四őŜ
��Qǁ�ƣāΎĞ<ņ�ÚĽ�Ħȿ̹四��ƣāÚĽ���⾯
ë token �四�7��ÚĽ¼�ƣā�向

ļ�ų����Ɣ� Cookie ,� token �Vā天ǲ推ơʩ�学ǁסCross Site Scripting服XSS向

推ơʩ�学ǁסCross Site Scripting服Ӡǀ� CSS »��¯˽՛gǖÅסCascading Style Sheets四
CSS服�Ӡǀϊ却向¬Į四
�¼推ơʩ�学ǁӠǀ�XSS向

XSS�学ǁŭ�HŲfxǖ¼ʐ�ŹƓųØ�ÎLHǥ�Ȃ��向�)7Ć*ʩ�ӰHtĈÂn
cookie向

¸å样ʄפ

1. nōʋ˞CSRF学ǁק—Rʕ˶ʵʕɆ

6.1.6 S"� Token?S"� JWT?gĦȟ�TokenÈz�ŔǞǶΚ  

<a src=http://www.mybank.com/Transfer?bankId=11&money=10000>科学理财，年盈利率过
万</>
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https://tech.meituan.com/2018/10/11/fe-security-csrf.html


 &	���àć�那ˆ�ŜH Session �ӝ²Hǥ�§Ɖ四ě˓Y9�¤� Spring Session �ͣ⼿4
�向  &iW Session tĈļ�Ŏɘ�Ɖ	Ħȿˁ̹向�fxǖ�ë��³̎ȃ四Ânļ� &ŎɵŎ
ɘ Session tĈĦȿˁ�)HÀו�ȓĔΛd̹סʏ҉Cookie服��向


0
�f�ļ��Oɘ© Session tĈ� ¡[§Ɖɕɵ�xǖĉקŜH Token ő)נJWT סJSON
Web Token服 ���fxǖ�¡[四Ć*�fxǖĦȿˁ̹��ļ�Ŏɘ Session Şʗ�四GH	Ƶǥ
̹ŎɘĦȿ̹电pYƵǥ� Token �)7�四ԂʊÀ"�ťƈ向

JWT �Ř���ƢɄ�� JSON ųƌ�ĳȋΉŮ�ĝ�Ó
Ʉ��Ζ�ĉûðľŰ'4ǞǶĝ�A�
®Ή

!�� RFC 7519 > JWT c�ʅ�Áǖ��˒向

JSON Web Token (JWT) is a compact, URL-safe means of representing claims to be transferred
between two parties. The claims in a JWT are encoded as a JSON object that is used as the
payload of a JSON Web Signature (JWS) structure or as the plaintext of a JSON Web Encryption
(JWE) structure, enabling the claims to be digitally signed or integrity protected with a Message
Authentication Code (MAC) and/or encrypted. ——JSON Web Token (JWT)

JWT ƨ 3 ġ4只C:

1. Header :ӻ̋ JWT �ĕŞʗ向�˒�+C˷��Əā7Ȱ Token �ʱɩ向
2. Payload͑סß服:H�ɘ©¡˛ļ�ŋ明�Şʗ
3. Signatureס˷�服פĦȿˁĆ*Payloadו�Header�=��͋进(secret)ŜH Header S�ƽ��˷
�Əāסɽƒ� HMAC SHA256服+C向

	ʹ� Token Ý�§Ɖɕɵ��ĜHɎ̐�四ĦȿˁĆ*Payloadו�Header�=��͋进(secret)ɤȸ
̍ʳסToken�服ě¼ Token <ņYƵǥ̹四Ƶǥ̹¼ Token Ŏɘ	 Cookie ŷŭ localStorage S�四7
NƵǥ̹<9��
ÚĽ��⾯ë��̍ʳ向�)7£ń©	 Cookie S��d<ņ四»��g� 推
х四�7^
�cā�©	  HTTP Header �  Authorizationǂǳפ�Authorization: Bearer
Token向

1. HǥĠĦȿˁ<ņHǥ�=͋ƓH�Ʌ͔żɬ向
2. §ƉɕɵĦȿ˻Ĝě电p�˷�� JWT四��ŏͮ�Hǥ�Ö�đŊ向
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https://tools.ietf.org/html/rfc7519
https://tools.ietf.org/html/rfc7519


3. Hǥ7NuhĠN̹<ÚĽ�	Header�ë� JWT向
4. Ħȿ̹看ǧ JWT ěÇ�±ÐHǥ¿ÈtĈ向

¸å样ʄפ

JWT (JSON Web Tokens) Are Better Than Session Cookies
JSON Web Tokens (JWT) ¯ Sessions
JSON Web Token ØâŻɎ
ѥǟ¹ŌCookie四Session四Token

6.1.7 S"�OAuth 2.0Κ  

OAuth ����ī�ɞǿ意̲时̄四��H�意̲�TxĜH±Ð
ɢ�̲ɢ向m OAuth 2.0�>
OAuth 1.0 �Ã}Ë�ȅź四OAuth 2.0^A四^ŊŸ¡[四OAuth 1.0 �~|Ϛ˾向͕IÚ
µפrfc6749向

¡˛�ń���f意̲rŇ四ń�6űƲ����TxĜH早<��
%ǣÀ�̍ʳ token四Ŝ"�T
xĜH ȉĆ*Ļ̍ʳ±Ð¿È�ȇ̞向

OAuth 2.0 ÂʅıH�Ñɱ���TxɅɊ四®��­ơĞØ��TxɅɊ�%°�́��ŜH�
OAuth 2.0 时̄向

ɗþ四[	OAuth 2.0�ıµ�Ǧ͝ÑɱסKtǦ͝וǦ͝îǦ͝服=B<ĤǯסKtB©ĤǯוˋS
B©Ĥǯ��服向

KtǦ͝⾼ǥ¿ÈƸŞפ

¨Ï̔ǽΘ

OAuth 2.0 ���ȨĶŌϋ
10 4Ȁ¹ŌX#� OAuth 2.0 时̄
OAuth 2.0 �ħfxǖ
GitHub OAuth �TxɅɊǛ⼿ŻɎ

6.1.8 S"� SSO?  

SSO(Single Sign On)őĶQɅɊ(��HǥɅ͔��5żɬ�Î����
̲⼦à¯Î¿È�ÎLż
ɬ向˵�⼿5 &	Ʌ͔�Ȧõŀ让lN四 &�%�CƚɅ͔Ȧõ�ȦõñŒוȦõ:��5żɬ向
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https://dzone.com/articles/jwtjson-web-tokens-are-better-than-session-cookies
https://juejin.im/entry/577b7b56a3413100618c2938
https://www.ruanyifeng.com/blog/2018/07/json_web_token-tutorial.html
https://mp.weixin.qq.com/s?__biz=Mzg2OTA0Njk0OA==&mid=2247485603&idx=1&sn=c8d324f44d6102e7b44554733da10bb7&chksm=cea24768f9d5ce7efe7291ddabce02b68db34073c7e7d9a7dc9a7f01c5a80cebe33ac75248df&token=844918801&lang=zh_CN%23rd
https://tools.ietf.org/html/rfc6749
http://www.ruanyifeng.com/blog/2019/04/oauth_design.html
https://deepzz.com/post/what-is-oauth2-protocol.html
http://www.ruanyifeng.com/blog/2019/04/oauth-grant-types.html
http://www.ruanyifeng.com/blog/2019/04/github-oauth.html


6.1.9 SSO OAuth2.0�ƻ£  

OAuth ����ī�ɞǿ意̲时̄四��H�意̲�TxĜH±Ð
ɢ�̲ɢ向SSOŌǸ����¶Ǿ
���¿È��żɬ�l��Ʌ͔àćÂnȦõк!¿È5żɬȦõŀ让וȦõñŒוȦõ:���向

ƸȞ  

https://medium.com/@sherryhsu/session-vs-token-based-authentication-11a6c5ac45e4
https://www.varonis.com/blog/what-is-oauth/
https://tools.ietf.org/html/rfc6749------

 

ʃ �⽼�Õ~ɕ4�  
�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

7.1 š�ˋS,ű±offer  

�ŭפppxyn向����ʄŭƗԹ四�%�¢ʢŲĊƗԹ四:����Úǫ�ú Ȍȋ��ąǬT
̒Vę(50-200)ΈʁĻã͠ņľōąŖ͔ÈzĒˌΓ�4Ζ=ĸ pr ņľʩÒ�qƌΔʩÒ7Ð	x
ƮΕT Š͖;Γ ®`四 w"ĺ⼀�h��四6Ë����)7Ç�OǶ¹iɠQ�*Ɏ�_ǋ
�/�iɠ向

 

7.1.1 �ǃ  

	ĞЫ Java l� ĞЫ�Âʅ���βêx�四H�Âʅ��ǒȥ��C=C++向���T yÁǖĩ
ɥ Java xĠ四�Ʋ��˞ŜHJava�[	�⽤
�F��%�四�7JavaƏ��/
向�BİƗ明�%
°四¡ǋ�谁̮四�0ǿȍ̈́Õ�Õ四/�õá�ưč�向�7四�Bİ ě0
ĬĞ�Ɨ明ˋS四ϻ
ˈ'S,�
�QQ.ȣǇ�向��四 �ƿƗ明�¤��Ə��¶Ǿ�΀Z四���2͌͌~ɕm�
ŷŭ(�΀΀Zסps³@�3<̇�,פ¶Ǿ�服向����÷ÎL¶ǾN四 ĭ� ¡ɕˊ�_�đ
¸ 四N��
��5h�Õ向

!�ȨĶ�(�! ��5h�Õ4פh˶ʵ�+1hHR�四ǎĐ �~ʌ >�
�Ǳɨ向

7.1.2 ��(ɃȜ�)  

1. � 不每ס��ƺ�O��˶ʵɶƅ四ʞƲ~ɕ四~ʌ@³��ǒë*四N��Õǌ�à��服向
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https://medium.com/@sherryhsu/session-vs-token-based-authentication-11a6c5ac45e4
https://www.varonis.com/blog/what-is-oauth/
https://tools.ietf.org/html/rfc6749------
https://github.com/Snailclimb/JavaGuide


2. �ɺɺʞƲס����/͚Ć�4ȗǖɈƑ四�Oc��³ƩÝ服四P ɓ�Ƕ�ʞƲ�ͭ只ÿ四`N
μ>ʞƲѾ��żɉ�ťqÀ �àć四,à� cʞƲ�*Ɏ�Ș��@³àć四nōŌǸ�四ʦ
�ʄ��³?向

3. �) � ��(� �ŞʗӺǼŧ四`N�Õǌ�Bİàώ˲וUȿЊžŢ²ו˩ȑҧ=�ȑҧוώ
MVVC�³àć向וACIDו˲

4. ˔ʧˁαØURL<+�X#? TCP=UDPȚ²? TCPnōŎɵŋα)ƶÀ?
5. ƺ!̪ÅÞ#¡[�?Ò̥吗⼼Ɠ�Þ#pUקƣ明Ό˓�H事þĴס��H领服四nō˰ʌ·Ց΍
6. N�jà�/�JVMx��àć四ÂnJavađɘˡɩוıµ�已ӕpēˁוğČθОˡɩ�³
7. �
X#àć�àªק

7.1.3 §�(ɃȜ�)  

1. � 不每ס��ƺ�O��˶ʵɶƅ四ʞƲ~ɕ四~ʌ@³��ǒë*四N��Õǌ�à��服向
2. Ϳ�żɬ�đɘƻ¹rŇ
3. ÝɎ=ƳɎ�Ț²
4. (!�>ƳɎÆ}�¹Ō
5. volatile 
X#�H 四sychronized=lock
X#Ț²
6. ReentrantLock¡[ù¹
7. H*CountDownLatch#קX#Ñɱ!Hק�
8. AQSǟ˽ù¹向
9. șC�ҧ�ù¬
Ŵ³四nō˥ʋק

10. «ҧ�ë�Ŵ³À àć向nōŌǸק
11. HashMap ו ConcurrentHashMap ̞ Ɠ 向 HashMap � Ƴ Ɏ Æ } � ª ק Hashtable ĉ ק

ConcurrentHashMap
�Ōªק
12. �̓)7¡ǋק
13. �
X#àć�àªק

7.1.4 O�(ɃȜ�)  

1. �
0
Ƹ«* ACM ŷŭL车ː四
0
ƃ*X#ĺ0 )  סקƸ«*ACM四�˄Ƹ«*Ş_ȸ
ˡ车ː四�hě�
四0ƃ*X#ĺ向�Õǌ
Ù
QĳĐ四`N jŨɂ̒ʖ( =vľ�3c*
��ʞƲ四Ʋ��~ƗØŜH向�Õǌ,Âʅbʟ˜四N�j=Lɺ��!��ʞƲ向服

2. ΅͙+Ę�四c*X#ʞƲ四<*Ɣ�ªק
X#Csªק
3. �w"�
X#ǼQ=̽Qק�w"�¿Â�@³Â�^ǼЉ��道̽X#ק
4. �
ʄ*X#̞Ɠªסק ( ʄ* Java ʪĔ件ͭ= Netty �四�Õǌ( Java ʪĔ�¤���à�ʦ
��四��à�四`N�à  Netty�四 ®%/公Mנ服

5. �不每�!�O> Netty �ƒɠ四�X#�H向((īȿ�四Netty �ŜHÑɱ向X#�TCP 其ŏ/所
ŏ,ŌǸȁā向NettyƳɎˡɩ向Dubbo 	ŜH Netty ��­όĆν%°�nō天ǲ其ŏ¯Űŏàćק
ƺƺNetty�都物ʶקʝȶʝȶà�
�四 č"

¤� �0p˦��四'S�2ʷʷ�M向

6. H��@³B̞˶ʵו	B̞ċхc*թ更ªק
7. ıµ�ş̐ƏāȰÎȟ͖û四[Ñǀ�Aş向
8. ƛǐ΍四B΍��³àć向
9. ƺƺƏāȰŞʗď只	¡ǋʞƲ��HŅ向

10. �O�Ơ�̳̑ס�ȨĶӻ̋��!�OƠ��ȅ�M四(�,̇Γ量四�Õǌ
Ù,̇Ŭ��服
11. �
X#àć�àªק

7.1.5 ă�(ŀ�ɃȜ�)  

T��Ã®�四´�9QĞ��Õ�z四bwÙ�ġâŷŭʞƲ�ƻ向 ��=l���Õ��¿�四b
w�Õǌ��ȞГ���ŌǸàć� {ו_ǋ {=ʕɆ时� {向
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1. �P ƺ���Ow"6�¦�ʞƲ向`N�ʝȶʝȶ�ɺ四 č"���à�ʞƲ�nōÝ�时�
<+̃ȱ�nōŌǸ��³向bwɺ�̇Ƅ向�L¯ו�Ș�àć�nōŌǸו�

2. 9[ OOM N��Þ#şǧàćק
3. �OĤ%�nō_ǋ�˶ʵק�ʮ� Java ,p-�ŌÎL˶ʵª?
4. ��ǳ¡ǋ~ʌ�ē±向
5. NginXnōc͑ßͼ睡וıµ�͑ßͼ睡Əā
Ŵ³ו�˗ÀÒǎ��˗À�X#�ƕו�˗ÀÒǎ
�nōcÒǎ�

6. �
X#àćà ªק
7. ,
�³ÎL�四��3��四bw�����中Ġ˶ʵ�à向

7.1.5 ĵ�(HR�)  

1. � 不每ס��ƺ ȱ9�O�~ʌ四��⼼Ɏ˶ʵ�ǒë*服向
2. �w"�
X#ǼQ=̽QקnōɧĦ�³̽Qק
3. (�ê�_S��OÂʅ
C�b��êUI四�Į͝9�@³ʰ{向
4. ����ŪÎL�Õǌƺ*�³�c�ʞƲ?7(קY ƺƺªק��ȞϾ� ����c˶ʵ��四
Þ#P �É"ƌ向ʞƲ�
X#àć四�Þ#ŌǸ�6ק���ē±�X#ק

5. ��Ʋ�
�Õ*ÎL¶ǾªקnsP�ĩ四�³¶Ǿ=ˋS四�ĩŴ�סקņ4ć四p˦�
) ņ
ǉ服

6. �ĘĐ�Ą�;Q�ŴSק
7. �
X#àćªק

×ì  

1. �)7�9�Õǌà �/�àć��Âʅıµ�àć四�7č"���ť�ǿȍ四,�ůØǿȍ四�
�p˦�aȄɫ向/�%°��àć) �ϐԯ9/�àć四Ș����àć��公四ȩǨ4ҁ四n
s�E�p˦���四���Ί'�O�����͹�四/) ��àć�§�ÂʅÄ向

2. �Åǚ {=信Ć {aË��四���ť�΀�!四 �§�����a�(z��四�7四�Õ�
 >�� 不每וʞƲ不每=�³ıµàć�	Ǻ5S΀�
Ƅ四́Ŏ�Õ�%° ȉ/ĂԺ=Ȩϫ
�(9�向

3. ��ƙ�Õ�*Ɏ=�Õ�*ɎE�
Д�四@ǳ%� ˉ{�Âʅ�四
	 ϭ!ĭ�_�ɺ�/
�四'I�
�/�向

4. �ÕlNȰ%óď四��
�z四��"�四ȜAǿȍ!�Ñ�Õ?נ

 w" ,Ə�ÂʅĸŖ�四6N�ɭ�:� ±"'⽂�Offer向

7.2 越փŀĦ¡ǋ+�~óď  

���� Anonymous �ƗԹ 四Guideʁ >ù�Ý��Ë�şŁ=�QÃ˸向

7.2.1 �� (37 1Ƭɐʄ)  

����ø�.ʁ���四3.12 ś�ƴ́ƒ�đ¸四!ƴ���ʨ%��四��͢���ʨ%���Õ
ǌ向ʨ�´�ɍQ向ɂĨ��Â四�+��h�Õ�更Y�ˋS向

ĸŖ�����.ʁŉȈͩ向
Ù��øΌקĢǒ�主͖2Ȭ�向Ϛz��(四�ǻɷפ

�ÁƈΘ ƿ� 不每!?נ
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 Θ ʝȶʝȶ...向

È�� 不每פÇ HR ו�˶ʵ��qƻ�/ġâ�ƻ�四�Õǌ�́�P�ƿ� 不每�!四�
7

ǿȍ�O�� 不每E�ƣıË�向­��́ȸ̄��ǿȍ
oƉ� 不每פ�Ɖ> HR (
�四��ƺ ȱ9�O�~ʌ四��⼼Ɏ˶ʵ�ǒë*ץɗ�Ɖ>˶ʵ�Õǌ(�四��ƺ�O�
�˶ʵɶƅ四ʞƲ~ɕ四~ʌ@³��ǒë*向

�ÁƈΘ  ��Ȩʌ�ǀ�c��˯̆żɬק &�Ç��ʞƲBİ?四ƿ不每!��ʞƲ向

È�ʞƲ不每פns
ʞƲ�z四˶ʵ�Õ��ƾ四�Õǌ�́��P��O不每�!��ʞƲ向
�)7Ç!�¤�xĠ�ȞϾפ

1. >ʞƲǶÔȅź���bèס�Õǌ) �P�ɓżɬ�ͭ只ÿ服
2. 	��ʞƲ��͑͟�X#וc�X#וΊƁ�X#ɜã
3. Ç��ʞƲ��_��@³õá四ŜH��@³˶ʵ四_��@³�˶ʵ�ŜH
4. �ɗþʞƲӻ̋�四6
)7Ô[�O�ӼĔ˖Ǝ四Ân��nō时ǠʞƲˑCķ时�B<�ŷŭ
	Ș�ɏ��望Z�àć�%°��nōŌǸ�jŷŭ(�	��ʞƲH�X#˶ʵ¡[�X#
ƚ Ân:H redis c啊ɘťq⼦àǴû=ě<ăוŜHƷĈɆɉց⾥=̶Í��向

 Θ   (� �nōȞϾń�ļĽס˯̆;ç在˱四čɊѡĶ四ʣӺɘ服四�BİȨĶ�H
synchronized ҧĀxā四9[�àć四N��ȑҧƩÝ四j
ȯ场四��啊ɘ四9[�啊ɘ̀Ӵ四��
啊ɘ˥ð四¦B啊ɘĳǣ%�向6N四<[ƿčɊѡĶ�ʣӺɘ�ʣò�Ţҧ�ƙ%�向

���Õǌ/ϔ';É四ěY� �³ƽʔ四à� �ȑҧ�Þ#¡[�四 (�ʹ� sql ǒœ四
	ʣӺɘͿ�� where ĒêS«ВЖӺɘŞ>0四L(�ĜĻ�Ə��f�ȑҧ四ĜĻƿǧӺɘ四
	ʣӺɘ�%°乐ʤ®�Ӻɘ�̓¯ʄ��Ӻɘ�gס)�g����hǧ成Ϳ�ª¹/��ק
Ō四�* 0
ǽ֟四G�(¹Ō¥��ƕ向U¡ɵ�ɚǬ²接�Õǌ四őŜ�w"L(��>服

�Áƈ:  啊ɘ̀ӴX#Iͷ!�<+קnō天ǲק

 Θ ®��Ɉ½啊ɘ�%ĳǣ%�̀Ӵ四ʔ˗�ăǧ成ŞʗӺ向,
��˯̆�Bİ�%°啊ɘS0

Şʗ向ŌǸxͣפ啊ɘ˥ð四¦B啊ɘĳǣ%�

�ÁƈΘ à ^�ŞʗӺ��%�X#�ȏ�^�啊ɘ四m�үʮ啊ɘק

 Θ ¬�ȞϾ�^�ŞʗӺN^�啊ɘ) �¬��ƳɎ!ʔ˗ǀØ发ŞʗסÂnƳɎ A ƿ^�Şʗ
ӺCƚ四Ğ!��Ð^�啊ɘ四Ğ2ƳɎ B ^�ŞʗӺ四» B j^��啊ɘ四Ğ2 B �%��HÃ�四
ƳɎ A ^��啊ɘ服

ΡΡ�¼į 30 4Ȁ四�Õǌɰ`HŐҚИ�ǒ > (פ

 ȱ`èѳ̻ʥ四Ɩɟ(ŚŚ四�Á�¬���h�Õ"���Õǌ�ε�四yP t'��四·T�
Ϟ�<⽽向

�Áƈc΀Θ  ��,ƌŞʗӺ�?四˦ͯפƌͯƌ向向向@ à�ȨĶ�?נ

 Θ ¬���àćaȨĶ�四�7 ưčń�X#�向

�ÁƈΘ �,�̩ŞʗӺiɠק
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 Θ  �É四à��#Ɗ��ª向向向�P ĩć�四 �( �Ōώ˲四Ȥǧ成Ǽŧ四ʝȶʝȶ

�ÁƈΘ ��四�(ώ˲�?四@� (!ώ˲�ɘ⾃Şʗď只ªק

 Θ  '��ȨĶM四 �( B+΍四,(��X#H B+΍

�ÁƈΘ �Ȩʌ�ǀ��� J.U.C ŏ�X#MסקLɰ`�iW JUC服

 Θ �� java �ƳɎ�@�ŏM向向向

�ÁƈΘ @���ŌS��Ŵ³õáĉק

 Θ  ÒÒÒנ�)� �ĥʞ四Ç  ConcurrentHashMap四 ConcurrentLinkedQueue (�
CountDownLatch四CyclicBarrier四j(�ƳɎ⽔四4²(�ǟ˽¡[=ʞƲ��ĜH向

�Áƈ:  w"ʦ���四@ �à�¯˶ʵVÈ�àćÒ四˂`��àć) �ĜĻ à四����
nōȞϾ��ʞƲͭ只�ĉק

 Θ ƿH6ȨĶ�xǖ¡[ń四�-<玩żɬ�àć=ȯ场四��ǧȇɻƩÝͭ只向向向

�ÁƈΘ 
四@ Y�不每! �Ĳ�Iͷ?

×ìΘ ��) �Ȩʌ�?四à�ÂʅȨĶ四 	ƺʞƲ�(9� cʞƲ%�_ǋʌɎ=ƕȞ四ȝ"
��Õǌ�
b四bwLĜĻY �ȮŤ/
向

7.2.2 §� (33 1Ƭɐʄ)  

`mB'�0��四đ¸�à ��Þ#gMק� ÍɎ�~��� boss @�向 �É·����ƻ
ªקקקÞ#ĬĞ̪���向��的�公�四Ũɂס!ʀ服_ǋǿȍ·�向

Њ���四3.14 �×� 104 56פ四⽓ȭ��� boss Y ����z四ӄ理 ®%	�ɫ⽤ȹ四Ǭʐ�
ɫ⽤ȹuƅȹ�Q�四 ,	6N�ş�ūȌ9-向��Ğ3�z�ֹֹ;(�
�ƕ 	�ȹ四´�
)7�Õªק�� boss ��/ɟM四Ū (´�0%�M四�(?נ

��jЊ���四3.16 �ƴ ē��ǆȦ��z四®%'S.ĳĐ四 ��� boss ĉקקקĞ3�z
�四���又˺ӫʙ今向向向

��ƾ,�ƿ� 不每四�����(�四ť�ǿȍ
�(�ËQ�0àćנ

�Áƈ:  &,�Ç��ʞƲBİ?四((��˯̆żɬ向

 : ��%�Ⱥä向向向 ȞϾ�˯̆;ç	Bİ��Ĝ̤͆YHǥ向向向

�Áƈ: �!M四�X#��gĉ̤͆קYHǥ�Þ#gק

 : Hǥť�iW˯̆;ç�)7ǀʩ��ʾʫ�四�g�¶Ĥ

�Áƈ: @Ân(M四 [	��ǐƵ四 	˯̆Bİ%ǀ
�ʩ�四Ŗ��Ǭ�ƳɎ±Ð˯̆;ç四
�g�����¶Ĥĉק
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 Θ  ȞϾ���x�四�� �Oǀ�� LRU 啊ɘ̑סËQ四�#�
H�啊ɘ �̩�H中��
Oǀק����P�Õǌ�住à �Þ#ǀ�四�g �)7ΡΡǿȍ
�đŊנ�服四H��啊ɘɘ
⾃ÚĽ� ip =Hǥ�四�� ip =Hǥ�G �%̔* 3 �ÚĽ向

�Áƈ: @ )�)7ɤȸ�� ip Ź¹⽔=/�Hǥ�ʾʫĉקȐȅ 
/�Zrś�⾼ǥ向

 Θ ���	�Ä ̨想M四 (�fIͷŪE¡HǥͿ�aÙ�向向向 0āȚ²四�* w")7
Ć*;¹Ċ˟tĈŷŭrˁ_ǋƏā�c?向向向

�Áƈ: 
���àć���?四�Ğ2(

 Θ  £+CѡĶ=ʣӺɘoĒ sql ǒœ©	��UȿS四�Ϳ�Cƚ�ʯƒ�˯̆Cƚ向

�Áƈ: ��四���ѡĶÅ=Ɉ½ӺɘÅ�	��ŞʗӺ�?四@ns	���ŞʗӺ�ĉק

 : ��Õǌ
ÏǵM四 G���˄+נקנק w"ĜĻ�H4ȗǖҧ�¡[?向向向

�Áƈ: 
0
^ƐăŢ�cāק

 : �iW�向N�ǧȇɻ<[)7HƷĈɆɉ�¡[向ŜHƷĈɆɉ�� ë�o�
Ņ(1)פ Ć*Δ
ƾŅ¹ťqżɬÀ סց⾥וʣò˻Ĝ�ļ%�服;(2) ̶ȽżɬגĔÀ向È�ƷĈɆɉ�^�đŊ)7
ǧ��ɸ�ĝפhttps://snailclimb.gitee.io/javaguide/#/./system-design/data-communication/mess
age-queue

N�<[ƷĈɆɉ�H
�四��[		_Zǀ��ƷĈɆɉ向

�Áƈ: 
��Ğ2(ʞƲ?向

 :  ȞϾ��啊ɘ̀Ӵàć四��向向向

�Áƈ: ��四�
0
ȞϾ��fIͷ四Ȑn(��啊ɘ��ĳǣ四�ăÍă��ǧ啊ɘ四��Şʗ
Ӻ���今ק

 :  �iWŞʗӺ���今四ǽÁ A今�向®%(0ȞϾ�#q�ě<ă四N�<[��)7HƷ
ĈɆɉ�ŌǸ四>Íăց⾥获太向

�Áƈ: 
ʞƲɺס接服Ã�四 &�((²�四Ϳ�żɬ�Ō?四� (( NIO ªק

 : NIO �向向向

�Áƈ: @�iW NIO �żɬǠH
Ŵ³ª四ɝÔ�Þ#¡[ק�

 Θ ®%ȟǋ NIO �%°�iW�ҾpU四�iWҾ¡[向6į	̒�x��iɠ四)µ NIO ,�/
Ëנ��

�Áƈ: ((ÝɎǘȖ%Ϳ�żɬ��<+X#ק

 : �n̆� 四 6ˆ̭Ϳ�żɬ�向ȨĶ(�!四) �>四ļ�˦ͣ��Ƃû向

�Áƈ: ((ƳɎ⽔ק

ȹΘ ӄ理� ˮM四£ Java ě<⼼Ɏ�̘ʵSƺ��(9��四(�"
ü4Ȁ四�因�Ε四ϻˈ�
�Ƌ ��š˰ !

�Áƈ: 
ààź­?nsȅź��ɺ�żɬ四ĜĻH TCP ,� UDPק�X#

 : ®`� TCPנù¬n!פ
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https://snailclimb.gitee.io/javaguide/%23/./system-design/data-communication/message-queue


 

�Áƈ: 
�四�
X#�à �ªק

 :  ,
!�h�Õª?

�ÁƈΘ ĜĻ向ĜĻ
�四�Őđ?向,Ǥʴ ɰ`ĖÁ��¡ǋT�÷קwtf四���TŬȹ��˄
+P nō	ɍ÷ǟ�¡ǋT�÷ק

 Θ �Õǌ�µ

7.2.3 O� (46 1Ƭ)  

3.18 ś四T���四�hj�@��� bossנ

��ƾ,�ƿ� 不每四�����(�四ť�ǿȍ
�(�ËQ�0àćנ

�Áƈ: ɺɺ��ʞƲק

 : ~*·��Ż̌四 ӖǴ_ǋ��!4ȗǖ�¹Ɣiɠ四ěĜH�� �ʞƲס有ǗΡ服�向

�Áƈ: ��H�� Spring �UȿrŇ四� (! Spring �Uȿŋ˹ªק

 Θ Ã���àć
Ù0ǿȍ四˂`l�͌i˨��*向向向 �G(9��Ē四�Õǌ(Î¡��

/�rŇ�四ÂnUȿ清Ⱥ四đUȿpέþUȿpέ��
��Iͷ四�)7p-��向

�Áƈ: ((��4ȗǖUȿŌǸxͣק

 :  ⼗⼗�Ŀ2ȇɻǧ��ŌǸxͣ(��Ć四�ÕǌÞ#
Ù0�Éƌקקק

ˋSʝʝl�B̞���4ȗǖ Fescarס�fŸ�ŜH四qÀ 四ʹ� Java �B̞4ȗǖUȿŌ
Ǹxͣ服四N�四Ant Financial «Ø Fescar四ŜÎC���^«�Ȳ=B©�4ȗǖƞŸʭȚ四
Fescar Ëǉ�� Seata向Github ;çפhttps://github.com/seata/seata

�Áƈ: 
四 &ɺɺÎLʞƲ四((��� MapReduce ʞƲקMapReduce ù¹�Ō*ªק

 :  ⼗⼗;(��Ć四�Õǌ
Ùw"��ʞƲaȨĶ�向���0ʞƲ四 �£ �¡ɕǀ�
ªקקק

�Áƈ: ���Zǀ BP Ŕ~­ό�ǻ�̩ק

 : �� ĩɴrˁ_ǋȹɎ%����ī四 j>ńÝ��Ԃʊ向

�Áƈ: � ((�X#ǠǶ̲Ȣ%�ԓ2刚û!̶�xĠק
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 : v�四�aқȣ�四Þ#X#�ƌ向 ˉʘ0ǿȍ��ʞƲ向向向0���à四c*-
¤�÷
�四«�®%�ɂĨ�ư�四N��3��⽤�....向

�Áƈ: 
 &ààʹ难iɠ?四((X#Ŷ xisuoק

 Θקקקxisuo四¥(X#四�
�ƕ 0ÉĂ向ס��Õǌ
QĢŮ向向向服�� xisuo Mנxisuo
��iWªק向向向眼请�ü¤˯N ű��ɠ�四L	(�ҧנננ

�Áƈ: Ȑn A ⾼ǥY B ⾼ǥĖŗ四�<+ xisuo ªק ɝÔ((ªק

 : ®%˦��
四N�<[�Õǌj��à4ȗǖ四ɝÔ˦ͣƸȞ��פhttps://blog.csdn.net/taylor
chan2016/article/details/51039362

�Áƈ: �X#�Ȟ΅ק

 Θ ��¢_ʵ从ʡ四ʝȶʝȶ向

�Áƈ: �
X#àćªק

 :  ,
!��ª向向向�Õǌ(P �四�Őđ˦ȟ向

��ü�四�û7� ʷ�四đ¸�( ÍɎ� HR �四P �2?)  HR aɟ�四3.28 ś HR ��
��z四®%	Żˊ四 ĬĞţ�9-向

7.2.4 HR �  

�Áƈ: �
M四ƿ� 不每!?

 Θ ʝȶʝȶ....HR ��˶ʵ�Õ=˶ʵ��,�
�Ț²נ�

�Õǌ�ŉ²
四�É��/�(z�.ǮǮנ( �SY�ФФ̤̔!四��ȮŢ� A ǝנ

Ğ!���¤�~̚ HR �͹��àć四X#ÄY �X#四 �²�� HR �Þ#��ɺɺ�向向向

�Áƈ: ��X#ĩɥǦ͝îĉ四�Þ#�ƙǦ͝îק
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 :  Ç��I˅四¶Ǿ¹ǡ四ʂ˃从ʡ四ŒÑŤȢ四ȼƧʔĠ4ҁ��Εס(Ó���̜˺因Ǧ͝
î四�*(¡z (�@³�Q�0ҭӃ四ˋŚ¡c��向Ân ˵��三Ƿ=Ʊ{�试 5 F 2000
Ո̼ͪ事四�ġ4ΰī:Èų��Ư要四mȏɇ^Èų��E���ʱ�ºúc�³UI四Ư要���
�Ċ�向服

�Áƈ: �Ó�Ō四@��ǼQ &�/���四� ((��̽Qªק

̽Qε�� �ƲɞՍĊļ��ÈЭ {נננ

ól四čĀ�Q四�Õǌà���àć�z四�)7(�³�Ń˻���̮ĊĄ�ļ���³̽
Q向Ân��ÕN̹ĄɎľ四�Õǌà��̽Q�X#�z四�)7�g(פ�OÂʅđĠ四Ĥ%
�a$¯�ƞÍ四»�ȞϾ�7N) �=Ƶǥ信Ć四�OÁ	ʰ{Ʃ向

 : ʗ(�� HR �6Ä���àć向向向 ®%ɿ�
¤��i˨yĭ���Ĕȓ�四�见Ĕ �˦

 פͣ%°�Å[��a�t四ÂnˋS�đ¸·÷Ɖ�Bİ�四Î¡ ®%�~ȟǋ�/Ƅ�四»
�v�w"�O,��四�ūƗȨʌ四��j£Ƌ���˰yƗ�四®%��̛kֹ׎�ΕyƗ�四�
�lN<[Î¡�O�0
/ʦ向̑סËQ四���£�O�̽QΈp�服向

�Áƈ: HR 
Ù�aŬ� �˦ͣ四Ƞƥà ,
̽Qªק

 :  (ÂʅŊŸɂĨ?四˵��O���¡ɕˊ¬�ɂĨ0Ý-�⼿5四N��ʤǠǶ'ǵ四[	�
~
/��向

Ğ!�j��
Ä�àć向

�ÁƈΘ BAT �Y� offer �四�Þ#ĩק

Î¡ ®%
�(四BT �X#ק�
�ƕ GiWˋS向

  : ÒÒÒÒBö¾四�(�ˋS��ŧ四Ǧ͝îY &ë�/�ƫƯ四�«ØǦ͝î��ʱcթ更נ

6N HR à� ¡ǋ%�四[	�¤lʱ�àć四(ε��Y < offer �四P �2�
�四ǎĐ*
o� ē�
�ďs向

7.3 bingo-interview  

���流�ׅɏ�Ċvʁ�ƗԹ四˂`�Õ6N͹�四»�vʁ�§,�̇ǼЉ�四m˓Ć*�h
�Õ_��/�õá四 ���ȴȉנ�«Ǌנ��Ջӣ�Õĳ̏四

ɴ快�O四�ǿȍ�!四
N����ĭ�P�OŬ��Ą�向

7.3.1 Ǔǲ  
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�ǳ%�:S9�QU四谁̮p:ƙ��ǳ%�四Ņ¹Ãv:�UIN�p�Ǖȭ�ĲȠƥĭĄ�四�
⽤�8ˢ�¤� -�Õ��:ŶcBigo(YY�5¶Ǿ)四�Õ�̮Ċ��Ġ3-5F�JavaB<四6ű�O
ɖ	��T̉�˶ʵ��向˂`
³Ά觉=ӿ 四»�2,�ǀɸJƵ�čɊ�!�O��Õ*Ɏ

�四�Ə�>Ǖ�Ɏ̐ķ�去&�4�四ǎĐ>�&7N�_ǋ=�Õ 
�Ǳɨ向

7.3.2 ��Eʑ  

ƿ(!LZ���Iͷ向

17Fϻī四·�四Ʋ�Ċ�Ǖȭ四���ƣı͚Ć�JavaB<Ɏ̐ķ四Ə3�
oF��B<~ɕ向

Î¡��作ǳ
Q眼请四q�CȽ��四ÂˌŢɎ̐ķ加K
Q四»�ǚ��qŢ�Ɏû向«�[n\
IT�īĞįω=四/�ՍĊ���ĽƦò3-5F7�B<~ɕ四�7>�oF̈͠B<~ɕ�ļĽÎ¡�
Âʅ.�四�Q	LZĭĄ��*Ɏ�ů
Ô�向6)˩��四\F��ʂ˃�
四/�¶Ǿ�ʤ�	欢
ķ四^²(̱��四ϙΗ�ʑƧ>�Ľ̮ŭ�(^�̀�«ԭ四¿t/�Ľ̮��_�
�Ô�向�
7四��Ǭ�"��Iͷ!四ȸ̄��于谁נ

7.3.3 Bigo�Á  

�ÕՍĊפJavaNǯB<

~ɕ�Ľ3-5פF

ƨ��8ˢ�-�ÕBigo�四�[	�
���÷�%��四˂`会
͸ɹ四»�
�ò�Õćư�四
�7 G Ȝă̦Ŀ�O�p˫�ӻ̋�Õ�*Ɏ四��ÓlŅ,Úµѻנ

7.3.4 ��(Gm�s�)  

bigo�����Kt�z�Õ四����ĬĞ�z�四»�Õǌ(ļ�ZǀƏāć四�ƩCKt�z
�向

� 不每
�ƿ�Ō�!Javaʹ难?四X#�đɘӿ当=đɘԞ9סקԞ9�ƽɤȸa�>ɹʔ˗đɘĴ��ȴ四
ӿ当�VH>ɹ0
pē服
JVMÞ#乐ʤ>ɹ�VH>ɹסקʘ上ώƏā四ÇGC Root9<四>ɹ0
˲H四�乐��VH>
ɹ服
ʘ上ώƏā��ʘƅQ)7�Ŵ³>ɹסקʱ>ɹ四ΑԎr领�>ɹ四ıă˲H�>ɹ服
�Ëß=Ëǀ�Ț²סקËß<+	��ʱ四xā�¿�四ƸŞɉÅץ��Ëǀ�ͺ5ʱl����四
xā�
ƸŞɉÅ�¿�四xāÔđ�Ɏ̐��服
Ëǀ
X#ɢŇ0
ק
Java
Ŵ³�ƾĄɝסקsynchronized=Lock服
�oŭ
X#Ț²ק
ArrayList=LinkedList�Ț²סקArrayListʹ�Şˑ四上ώA四�үĕ˖Ȥ四LinkedListʹ�ΎÅ四
�үA四上ώ¬��˰ʌĕ˖�7ǣͨȽ服
��ofʪĔŴ�Âʅ他đɘסק�Iͷ�四ArrayListns
ԂŊě˓ĕ˖0他ŬŞˑ�z四ŕũ�
đɘĴ���Âʅ��四»�́Iͷ!四LinkedList他H�đɘ�¿>�Q四¬�u�ĕ˖�ŏͮ�
ƽĠ�NƅQ�ƽμ服
(�!HashMap�ǟ˽ď只סŞˑ + ΎÅ四ΎÅ*�ÏCƛǐ΍服
HashMap�X#ƳɎ�Æ}四1.7Ł�l�HashMap
X#àćסԂŊ%�ƳɎͿ�) �ʔ˗ΎÅ
Cʂ�9[四`NǠHgetxā��间ʂ服
�ŌConcurrentHashMapªק(�!ń�X# ƳɎÆ}סH�4ǳҧ服
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Ŵ³xāļ�ҧĀǶ�ʪĔסק�ʄÐsize�%°服
���Ȩʌǀ2��ŌRPCM四@�(!RPC�Ƕ�*ɎסקÇƵǥ̹<3ÚĽ四�socketŋα四`N
Ħȿ̹Ņ¹ƷĈ四7ȰÞ#̐ɉŧlʱ���⽤ƺ��!服
�Ħȿ̹±ÐƵǥ̹�ǠH�ĞĢtĈN四Þ#ĭ�>Ĝ�¡[ʱק�(ǽʲ + ųŌ?四�S���/
ƌ)
dubbo�͑ßͼ睡
¤fƏā?סƊr四̉成四6òe正ÚĽŞ四�˗Àhash服
��(�6òe正ŞƏā�Þ#pUסקĦȿťκŭ
��źŞˁ四čɊ®��%ÚĽ�Ş四Ȣô.(
�ĻĦȿˁ͑ßô.四äƨˁ�ǼƿĩɥĻĦȿˁ服
Ħȿ̹Þ#iWƵǥ̹�ǠH�Əāק�(socketŋ明ƷĈ*��%°�£Əā就ͯŋ明YĦȿ̹)
�H*redisc4ȗǖҧ�?四�&��Oǀ�Ąɝʱªסק��四 &Hredissionc4ȗǖҧ服
ƳɎƃ�keyN�Þ#Ŏɵ��ҧ�ĉסקY��key«���*Ę%�服
�ns��*Ę%���四»�īȿɎ̐,0Ņ¹Ã四ĻÞ#ȁסק事......)7	īȿդˤ�Ŏɵ图�
À?服
�@ns��īȿ�H�4ȗǖҧ�z四u�īȿ��Ŏɵ图�À�四
0
^
�xāסק事......ƕ
Ȟ�!什%0
¨σ四�Õǌ�(@ƿ̪*?向UN �Ō�redission�§�
��âȷ�微ͲƳɎ
�四ns看ɋ�key|Ř
�z���hË˟*Ę%�服
��@Ĳ
΢=̈́?四ǀ�WƏā四Ho�领ˡԎ��Ɇɉ�ØɆ=9Ɇ向ס¬�l�ȟǋ�%°>�
Wć
͸ɹ四ǀ�%°�ÂʅA四�⽤�H�š4Ȁ四`N�ȆCÿ�<Y��Õǌ四>x�ÃNÅ
Ǜ0àć�ďͧ��Õ向服

���à��ƏÄ四àć���中ʹ难lʱ�四˂`˦"�ƏÃR四»*Ɏ,�ÂʅˀƯ�向¤�l
N四Bigo�hr�ѰÚ -L&¶ǾƸ«[Ñ�Õ向

7.3.5 §�  

�Bigo¶ǾN四�Ċhr.ǮǮ̱ƙ �����̄ˊ四���⽤Ű�.%四�Ċ�FÊ5��Ý�四ƣ
ı�Ƶ 四(�
�ƕP �@#Ƅ�四ě˓不每��O�˶ʵ~¹四`N�Bİ� &�ƞˠ向

ʏĿ˿⼿四P ȨĶc!� 不每四��*ɎL�	Ĳ� �Ȩʌ向
�(!�6ˮџ�ʞƲ?向ס �ƃ �:¶Ǿ6įc����ɈʞƲBİ不每四ÇȨĶ�ʞƲӻ̋四
�ʞƲ���ƚ 四7Ȱ ��͑͟�ƚ ˡɡ四?Ď?Ď..............服
��>��ʞƲ�#ˮџ四@�ʘʗ��¹Ōɓ�!��ʞƲͭ只ÿ四,
(!�ɝÔƸ¯�Ŵġ4向
��%�ćƲ,�Âʅ̎ȃ�四ϻˈ ®%ž̮��ס̇��四>��ʞƲ�ͭ只��
³ˡ博向®
`四6N,�β2¨Ȅ,�ɓ���⽤四Ç�̹Bİ⼦à四`NĆ*nginx­È˽四6N�ɝÔ�Ħ
ȿ��四ě˓£�OƸ¯�Ħȿˡɡ�ɞǛ�9�服
���ʞƲH��Spring Cloud GateWay四͡`��~
nginxc­È�四�X#,�HgateWayĉק

,nginx�c͑ßͼ睡四סμ>Ƶǥ̹�⼦àc­ÈH�四gateWay�ĞØīȿ˽c�­È四m˓
,ǶĔ�元ʤˁHystrix服
元ʤˁHystrix6����H�X#סקʋ˞ĦȿǠHĳ̏ʔ˗�Ħȿ̀Ӵ四 ̶Ţ服
��ʞƲH��redis四�&�redis�Þ#ġ妈סק�事向向向向
Ù�ִ到ˡǖġ妈�?向服
�(�!�>ִ到ˡǖ�¹Ōסק >ִ到ˡǖ�Ō���四��⽤(�!Sentinel微Ͳlʱ�四,

ʱ˙pingǉ̍�'̪rŇ四7ȰÞ#乐ʤ��master�!Ƴlʱ向向向向向服
�@�&�X#�Hִ到ˡǖĉקÞ#�Hʪʸ�xǖġ妈ĉק�Bİget��L�Q四�(ִ到�§
���¡⼿ġ妈�四LŌϋ��!四(��redis-cluster�ġ妈xͣ向ס事......redis�ʂ˃ʉȸ
ąâ
�ŖƘ�ķġ妈�四ĜĻ�ǼƿȞϾq)H?..........Bİ
Q'公�四¬� ��iW�X#服
�ǝ四@��w"ʪʸ0
ȁā¡[q)Hªסק�....��M四G�w"ִ到ˡǖ) ÂʅŎɵ�Çȟ
ŇÆ}À?........ ��iW�O	(X#服
�ʪʸ�� Ŏɵq)H�四�iWńj�Þ#Ŏɵ�Ç�˗À�ªסק
?四�SE��iW�四G
 ̪*服
��ε�
Kt?四nsP��ȅźKtÌkͤ�z四��Þ#ȅźń�ŦÀCķĉסק头......ļ�
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HǥÅ四Ìkͤ�Å四
kÅlʱ�?服
�头四
四��iWKtHǥ
Ğį10Ոl�四@ε��ԀȰ�4Ӻ4Å四ns���z四Þ#ȅź4
Ӻ4Åĉסק��àćȞГ�QÂʅ�四 ˦�Î¡�́四m˓��*Ɏ�Õǌ,�ʤ�Ý�Ɩʂ⽐
<à四ʔ˗��zć(�
¼į204Ȁ四ɢ�ɸћ四�S���͕̋�服
��Ĳʦ���四6N�ǀ�WƏā?四
�ˑƠş̐�ǶʑŞˑ四�ȅź��Əā四>Şˑ�ĕ˖o
oɑ>四`Nα96��ȵ>Ȣʦ=6.�ȵ>Ȣʦ�">Ş"向סÉ��Wć四 ���ā��H
HashMap�Ŏɘ四key�o�ĕ˖�ȵ>Ȣʦ四value�ɑ>�Şă四ns
¿���«1四0
�է
Ȣ�1四`N6N>mapcş̐四α96�=6.�valueȢ四ǀÃN�Õǌ(ďs˂`�Á́�四»
��ȉǣͨ四¬�˰ʌ�%�ȟ͖ûC�O(n^2)四`Nťɮ� Ƽş̐�x��向 ʇr�d四)7
ƿ>Şˑcş̐四`NƮĕ˖¯�·�ĕ˖cȵ>Ȣʦ四č�num四`NƮĕ˖间ʂ=N��ĕ˖c
źƏ四Ĭ�ȵ>Ȣʦ���numĊ˟四�gǣͨÂ3O(n^2)A��向服

�ÕÃN四˶ʵǌ�à 
X#�àL�四 �μ>��ՍĊ�̮͟=ʞƲ�H�˶ʵ领c�成à四`
N�P ƿ�!四�L-ĆiT��˶ʵǌ向(¡z四·�Y �bw�6ˬĦ�四¬��Õǌ/Č
ǘ四�Õ�*Ɏ�Ĭƭə�˲ʔ 四m˓	̮ī̳̑x�Y� /��ȸ̄四P è要带能四˂`�Õ
%�
��Ű.%四»Ěɒ最�w"�四Ƕ��Õ*Ɏɺ"̇ˬĦ�四�*¬�%�ÂʅƄ�四/�à
ć �č�Ă�向

7.3.6 O�  

·�ďͧNŰ�.%四T��˶ʵ�Õǌ�BİÝ��四ÇL�事¨<ă4ȗIͷ� ΂����Ǘ四
�нz��四Ǐ!N�0P c� 不每四ĬĞBà四Ƕ�*Ɏ ˦���
四m˓�Õǌ�àćÅ̋

³�aĂԺ四~ıļ�ŪLËȟ́ƒĂΣ向

�>Uȿ�Ōªק(�!Uȿ�ЊžŢ²
Ŵ³7 סÂʅ�Ō�Spring�(四£Spring�ħfUȿЊ
žŢ²�֛̋��˰服
��c*�Ɉ四@ĜĻiW!Ķ�%°ļ�ʣӺɘ>?四Ȑȅ[	
o�ĦȿA=B四4²Ϳ�ѡĶ=
ӺɘÅ四AŎɘѡĶN四ǠHBʣӺɘ�%°ĳ̏�四��%°A��pέ四��Uȿ�Þ#ȅźק
�BĦȿ�ʣӺɘxā�ѾΔı四ƨǠHxס��AĦȿ�ѾΔı服
�Ō*ʄǀ4žªסק事向向向�⽤�Ō�Q四��ǀ�%°Ý�Ӻ四ʄ�%°ʄÇӺ服
��(ʄ�%°ʄÇӺ四[	Ȑȅ
�ĨÅUserc�ʄǀ4ž四`N
�ƳɎ	��Pǒʽȑî>User
Åƿc�ǀ�Ņ¹四`Njc�ʄ�Ņ¹四�%°Şʗ,0�ƾ�ÇӺ四Þ#Ŏɵʄ�%° ʄ�6
��ŞʗĉסקÉÃ·%
Q啦ͤ四�%�˦���四N��Õǌ(�ȁāŎɵ��Uȿ�ʄǀ��
���Ӻy�服
���ʞƲSH��rabbitmq四@�(!mq�Ʒũ̹�Þ#Ņ¹סק���Ʒũ̹Ğē�ƷĈlN四
�ƿ£ƷĈɘ�ŞʗӺ�四`N�ÇŞʗӺ��%ȌƷĈ服
����(��mq�ƿŎɘ�ŞʗӺ�四`Nīȿդˤ��Çmq�ʄÐƷĈ`N�Ņ¹��?סק�
�服
@��ƷĈ�͢��ªסק��四H�͢�ʨͧ服
��Þ#ŎɵƷĈ�� |Ʒũקŷŭ(Þ#Ŏɵ�� ɘ�ŞʗӺסק��SBİ公�四¬�mqĞ
Ø@�ɡ G��*ġ4դˤ四»0
Č�Ƹ¯四回2�O>mq��Ō�˦W四ĜĻ�ƶrabbitmq
�acḱƒrŇ服
�
四@�Ƕ¹�!��Ʒũ̹�Ƕ�Ņ¹դˤÍɎ四`N((��ack�	ŴS电pס�É��S 
�'ʷ��Ӂ四mqĞØ�ġ4 ́¡0
Ƹ¯四β2¨Ȅ̦Ŀ�O�¹Ōɓ��!ÍɎ四»Î¡当
喜Ƃ9服
�̦ Ŀ��gɓ�z四nsŞʗӺȱ`׃r四��ƷĈĻÞ#́ƒ�~Ğēסק事.....@<ņƷĈ�%
°�ɘ©ƷĈ)7?.........p˦�%°'SɚǬGʻ增ȏä*........��?四0ö0��向服
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�@ns<ņ̹�Ħȿ��ǯġ妈ĉק�ŎɘƷĈ�%°ŞʗӺ��ĬƜ͢�À�¦Βסק
?四�ȝ
�向向向6Nβ�男9��œ四¥(��四�gȅź́¡�
向向向向服
�Ə�四̪*?四[	��ȅź��map四`N
o�ƳɎ>��mapÝ�Ϳ�四�ƳɎqǴ�«=ү
ʮmap�ĕ˖四`N
�ΔƾƳɎ�%-үʮmap��ƳɎ5˯đ0
үʮ�Şʗ四��Þ#ȅźק

��Wć ˦"ěס四c�!ȨĶ�ƕȞ�()7£map�key«�%�热�ɞɯ四˰ʌ�%°<
[.�®�%�热5˯��ĕ˖�Ý�үʮ四�Õǌ>�g�p˦�ʠ�aŬ�四(�g˰ʌ�Ń˻
ǣͨ四psפ>�Wć四�֢&ns
X#qµ)7	ȮƔȚ(!נ服

......,
ÎLàć四» GčĀ��#�四��g?向

�Ã6N�WćN四�Õǌ�ÅǛ�h�Õ*Ɏďͧ�四P p-�ƷĈ向É��S四 iWʹ��Ə
�ͻǤďs�向p�3�四�O��̉�Ṍ¡Å[�/�́四«�%�这"/�四Ç®��2QŰ�
Ĭ�Õ�6Q�四łŔ��Ȝʠ动ǵ向s`四¤�lN四hrKtĆi� 四( �T̉˶ʵ�Õ0
Ć
*四��h�Õ7ĳ̏Ǥű向

×ì  

7����Õ��⽤*Ɏ四�"�(四�⽼��Õ,�ƣı
˶ʵ�Ĥ�四��*Ɏ� _��/�四
�S4�!����³'"פ

Ë��UI(T˰四VƔ�X#作ǳ�Ɏ̐ķ四ʹ难��6Ë��向u�¶Ǿנȟ͏נȟ͏נȟ͏ו1
��Õ���ԀȰ�ʹ难iɠ�ťà四ns��ʹ难�Ә¡四ƼƼ����) |̓ֈ向

��ǄȄĕ�Ʒ��Ĩġ向v¡(四 �Ȩʌε��~*ŏň�四ו2� �Ą�Fɢ�ȉ四»Ě ±
ÐBigo�Õr��Ë�ù¬四�7ȓ®�ŏň�!Ȩʌ/
Ɵ�四�*ǘč�Q四����ʮŌV�四
Ân��G
oF~ɕ四Ěβ�ǀ�TF向.⽼,) 被ϊ*È四»�⽼ʹ�/Ä四¬�/�¶Ǿ�	
Ø̮�cɃɱǠǧ向

ǄȄ��ɃȜL-Ƚ́向Ȩʌŏň)7四»���>Ȩʌ��˶ʵQ/ˮџ四ÂnG�ȨĶǀ:�ו3
*rabbitmq�demo�z四���ǀ“ˮџ”�ǂÜ四¬�/���Õǌ�μ>��˶ Qà�/ůØ四
ÙƖʂ⽐�g�ů真�>��˶ Q�¹ŌɎû向

�<�ǄȄ��ȏŴ�ŪČȽ́向�́ &ǀȨʌ��ļו4O�ʞƲc��Ɏ̐�ŏň=Rŧ四ʞƲ
ǀ"
 YȨʌ«/�4向»���>ʞƲƣı�ˮџ四�ˮџ�ˡɡ6
��ǀ�-向̈́ŭ�h�]
��⾏四 �Ȩʌ�
��ɈʞƲ�ǀ��HrabbitmqŅ¹!Ķ四˂`加K�Ō*@ġ4!Ķ�Ņ¹դ
ˤ四»ƨ�0
Č�Ƹ¯�0
cůØ��Ō四�Õ%	��ɡđŊ�|BigoT���ÕǌΡ"6Nչ
ĢVȥ向

���ʹ���ĸœ�J�ʌ˺Şš向>�ˌ�ŢɎ̐ķ�(四Dı�Ąו5үƩǧ四£ƚ ¡[�Ã
U�四�fƕƘ� (�
四G��^��˽ʒ�z四īȿ%�ļ�ťƈ!�O�ͭ只ƕƘ {四Ân
(nsP�ĞZ��ʞƲ�z四��Þ#ȞϾȅź��ʞƲ四ÇǶÔͭ只四�˲Ø�³ˑê四��ȅź
ɝÔ�īȿĦȿ四�³��ȅź��ʞƲƟ̿�ȞϾ�ʂƅ四>�ťƈ &�ͭ只ƕƘ��f/
�经
快四���/��⽼�ÕqŢɎ̐ķ%�Ë�ȞГġ4向

6 ���向̮͜��ו6花¡�ȸ̄�四�ʂ˃�
四˓�˓̰̕?四У~~~~

ó��(四�h�ÕBigo,�ē±ՅΘ�四˂`
QΆ觉四»�0X#N新�四ϻˈ�O�Õl���
ǿȍ�/ʖ4�四
³ćƲ˦"�
(� ,
/�˶ʵӏȚ四�ƌ���ƌ四��#有�有�9�向
��Ə�Y ť��ɮ四�,长2ĉ四

ɴ快đƚ?四ϻˈȎ)�ù下M向
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7.4 2019F越փŀĦו¨Ēוζ����Õóď  

�ŭפ rhwayfun,ù�;çפhttps://mp.weixin.qq.com/s/msYty4vjjC0PvrwasRH5Bw ,JavaGuide �
~±"�ŭ意̲ě>ù�Ý��Ë�şŁ向

 

�ĝ
Q�四Úϔ'�Ã四ȵ>
ē±נ��É BBĬĞÝØ�Õ4פ�

ǿȍ*Ɏ
越փŀĦ�Õ4�
ζ���Õ4�
ǂƅ̪d�Õ4�
óď

(3�BİÝ��Õ�F�ɖŞ�·Ő四�ƴ9Q四 ,	-¶Ǿ�¶ƞ�四ȱ`ē�越փ��Õ�
z四Î¡Ə��EÁ��Õ向�ÕǌG�= ɺ�!L&	c�UIס���cğü��S�Ш�Ϟ�
ÀŎ⾝四中��ê?服四(�/͕ɶ四`N= 信Ć�!�̓
ʟ˜四 ÅǛ
ʟ˜四N��ē�Áǖ
�Õ�Ći四6N0ĩɥ-越փÅǛŝ品向

®% �O�ǿȍ9-��r�四ˀƫ���O�¡{向®% Î¡̇ϕď�四�x�[	ġâ�Áļ
� 四,�)7
�又���四ɗ�x�w"į�F�Ýƾ啊Ȥ四0
7�ţǴÝƾ�C�b�四m˓
īȿ=˶ʵ中�Ϟ�四«��O�Ŧ�@fÂʅͬ͐��四;5S,�ǎĐ ȉȱ̊[͛四Řƥ	˶ʵ
�
�łÝ向

	BİÁǖ�óďl�四,�ǎĐŲĊ�ӟ ̓É Ƞƥ<ӿ��四ŝԽנ

 ɿB�O2018FˌȲ�flag四w"С�֮ԫ向Î��
�Ē�ŎŘ�Őǀ�ɸJƵ四和ō��¬�Ų
fù¬0 ȡŘ!-向ɶɶ��四����O0 EÁǨ!�'ƒEƗØ�˶ʵ�΅͙=_ǋ四@#�
X#��gק(Ó�,�¬�0
́�ƲɞŷŭƲɞ��́四0
ƲɞŷŭƲɞ��́�) ʔ˗�d
�ĳ̏向

@#àć��四Ʋɞ�̩ק� mȥ四ȪĘƲɞ�ůØ΅͙ɏ�ʞ˶ʵ四Ân6į	΅͙mysql四@#
ůØ΅͙���dZ¡Քě˓
�Ǫ9四��ȉ�#ק,ļ� & ȉ˵�ǽT四ďĔ¡˛B<Ñɱ�
��DıB<�ų�X#四���
0
X#⼈7�9(ק四�ÝƾE����êȨĶ�U四�fǽ�
ʱ���ļ� &ɧĦ� �΁Q四ҠϒʑCǋ˿向EÁǗΡ��四Ç�w"ƒE_ǋ��ê�#Ä�
U四¬���~ʑC�L�ǋ˿四�ƹ×�3ʀ͌΋Ȋɀ@#�`ȨĶ向

ԯ�@#�四BİÝØÁć四ƿNÝ��越փוζ��=ǂƅ̪d��Õ向

7.4.1 ƫƴ(Ǚ  

ƿ(( �O�Iͷ四 2016ƿ	越փ¡ǋ�¼įT�÷四`N-� [	�võ:四2.5FĄ�~ɕ四
)7(ϻīN��Ĭvv¡¡	võ:�ˣƈŢ四˂(
越փ�¡ǋ~ʌ四»�¬�%�aȪ四,�

QΑ�向�7�Õǌ�� Ȩʌ���àćȵ>��g�向

“п四�	越փƙ*四�¦M”四�Õǌ¾ЀЀ;à�向“��四,
”四 (向“�̩yT�÷ק”四�Õ
ǌɀã�̖à�向“ՠĎĎŌϋ�Ć向向向”四 ŌϋW向“ǝ四ù�nĮ四@ &Bİ�Õ?”四�Õǌ
��Á~(�向

̅δ四×iW�ǀ越փ�¡ǋ~ʌ�四N�Φɶ��四®ˌǀ�越փ��YȨʌ«Qɻ̂向
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ȥΌÁŋ四ǿȍ*ɎÎ¡/×Bİס�®`���( Ą�%v�2̪理四¬� �Ó[	�võ:ě
��űQ四 ,ļ��ʤťƈ服四ɝÔ)ֿ̀�Ç越փž̮�%°四®%9����/�¶Ǿ四0̩�
¶Ǿ四���⽤5:¶Ǿ四�ƃ�offer�向

Ą�lЖıı�-事þ΅͙�Obʟ˜�˶ʵ7ȰĄ�H��˶ʵ四{Ľ£ù¹Ǚ�Ó四ě˓��O¡
Ք�£向Įþ四ì�N�Ƌ四ʹ�
%���-�四̒̒ʹ难四X#Ϳ�żɬוŞʗď只¯Əāו
MySQLוJDKlʱ�̞Ɠ四ʹ��

Ȉǋ̷�ס��ɉ�!�O�*�Ƌ=�³
�ȇɻ服向 Ŀb
ȟ͏�Ä“Ƴ̼ƕù”�ǅȩΖƦ���ġ�Ö�Ή

Įþ四	ÁǖǸ��r�l�四 Y�Oɉ���ť东四��ŏ本Java�Τ得�Ϝ'�Q四
�ƌ��
ǧȇɻǙƌ向 Y�O�Ċ,�JavaĄɎľ四�7JavaÔż����c�'�
Ş�四/�õá0
ı
F�ƭŵ�Õ�%°/ŊŸ̤֒四_ǋ�>"3�O四��π�向

В!���ĭĤǯ=đ¸�四ʮ�越փ四¨Ē=ζ����ĭ�đ¸�四bŚ越փ�Õǌ> �我你四
7N(���-越փ⼩ "向

ĤǯפԤԤוGitHubוv2

7.4.2 ͰͯęĂ  
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���c��WƏāć四�Ľo.%đÃC四Y��û�N�
Ëȟĕ˖�Şˑ四�Ľα9�10��
Ş向̚ɩ�TopKàć四AşƏāǙ�向

Əāć�ų���ĔāÀȋɕוĲúĒê7ȰΔı�Ņ¹向ɗþ四ns�ǀɋÕH⼿四���ŎɵɋÕ
享τÑɱȜ) }向«�Ĥ%͌͌Əāć四�fȞϜĜĻ0àć�向
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§�  

� 不每!ռ
B̞ʞƲթ更*ŹƓ#סקDubboť*���͸accesslog�bugƏ#服
Ʋ�	ġâcX#四īȿȨĶ不每!四đġ
Ŵ³żɬ四�H=ƞ͘*Ɏ(!
DubboӦ*Ŵ³⼈四4²�Þ#ŌǸסק�(�ΔıŅ¹%īȿΔı笑±�àć四��˒���Δı
պӁˁ服
�BİÝØÁć四(!�>ƳɎÆ}�¹Ōס�ƳɎ⼦à���>ɹ四ns�ļ�ȞϾ事þ��ƾ四Ǡ
H>ɹ����)7±"Á́�ďs��ƳɎÆ}服
Uȿ
Ŵ³ŉÀסקACID服
�Þ#¹Ōù5Àסק���Uȿ!四��Ϳ��#Cƚ�#ĳ̏四�ɘ	ġ4Cƚŷŭġ4ĳ̏�I
ͷ服
��ȑҧ=˩ȑҧ�Ț²סק˩ȑҧȐ��<+̃ȱ四⼦à�%°��ƿ±"ҧ四Ŏɵ���%ɦG

ƳɎ±"ҧ四ʄʄ��前话ץ�ȑҧȐȅ��<+̃ȱ四G
	ťƞͿ��%°看ǧ�̓
̃ȱ服�
ofҧ	Java=MySQL4²�Þ#¡[סק�Java�ȑҧĆ*CAS¡[四˩ȑҧĆ*synchronize¡
[向mysql�ȑҧĆ*MVCC四���Ł�¡[四˩ȑҧ)7Ć*select... for update«�şńҧ服
HashMap�X#��ƳɎÆ}סק��ƳɎͿ�Vě<ͲŇ四ˀƫ(�	ԂŊ�%°�ƳɎ⼦à%
�șC�ҧ四�ʑC��ʂ四�*ԂŊ%�ƳɎͿ�ʑCʂ�àć�JDK1.8�~ŌǸ四»�ƳɎ!Ŝ
HHashMap,�
�³ÎLàćÂnŞʗ͒ĳ四�7�ƳɎ!�ĜĻŜHHashMap四mĜĻŜH
ConcurrentHashMap服Þ#PHashMapÏ"ƳɎÆ}ק(Collections�synchronizexāŏň��Ƴ
ɎÆ}�Map四ŷŭĬĞHConcurrentHashMap)oŭ�Ț²�X#סק�ŭĬĞ	put=getxā«
�synchronize�ƾ四NŭϖH�4ǳҧ7ȰCASǦŘ^q�ě<服
jdk1.8>ConcurrentHashMapc�Ŵ³ǼŧסקѫØ�%°nsŞˑĕ˖ŜH�ƛǐ΍四ÐƷ�4ǳ
ҧȅź四synchronize知Ź�Lockҧ服�X#�gǼŧסק天ǲ̃ȱͰË%ΎÅ��四ťqǧ成ǣ
ͨ四%�ȟ͖ûÇO(N)ťq�O(logN)服
redis�ÇrŇ�Ō#קÞ#¡[ק�

*GCǠǼ�~ʌ#סק
QΑ四˦"��/
服

X#�à�#ק

O�  

ȨĶ� 不每!
�微ͲżɬÞ#c�四4�Ŵ³ˡɡ四ˡɡl�Þ#ƞ͘ק�H�X#ŞʗӺסקMySQL服ŜHX#
ɘ⾃˲门四�X#ŜHInnnoDBק(ǦŘUȿוο收ώ˲וMVCC)
ѡĶÅ
c所4#四Þ#所ק�(ՂĬ所4=�Ĥ所4)
�Ĥ所4Nǧ成*Ɏӻ̋!
�nsȕ�ɏ�4��Şʗ/�Þ#ȁק(̦Ŀɏf̳ʯ四ÂnÒǎÐˡוrange四¼ĶĨÅ所4��Ĩ
Å)
ÒǎÐˡ�
X#àć#ק(
�四Şʗ4ȗ�ͼ四ԂŊӠŊ¿>ȟ͖ )
4Ӻ4ÅNÞ#ŌǸʄǀˉ{ק(���Çו���Ç)
所4N�ЭÞ#Ŏɵ法ק�(UUIDוSnowflakeƏā)
Snowflake+C�ID�}˪明����四G�}˪͢�四Ķr明)ק#�͢)
Þ#¡[}˪明��͢�IDק(ƺ�TDDL��hÐ�φID四`N��;ȤȤ4ɑ�cā)
Mysql�ώ˲ď只(!((�B+΍四B+΍)7>ψ5ďQˀ̐ǧĭ四¬�ψ5ďQɘ©�ŞʗďQ˓

̐)
��Эώ˲=͚Ćώ˲�Ț²(�Эώ˲�ψ5ďQɘ©�Ƕ�čɊ四͚Ćώ˲�ψ5ďQɘ©��Э
ID四ǧ成�%°ļ�c�hpÅǧ成)���pÅǧ成#ק(���四®ǧ成�ǂǳ�
�ώ˲�ǂǳ
ŷŭώ˲��ġ4四�)7�HpÅ四���ώ˲享τ�ù¹)
�&żɬƲ��ȯ场	ŴSק
��ƏÞ#ǼŧקȨ�(!��Ǽŧƕä
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X#�à #ק

ă�  

不每!�O
�X#�cҿĠק
Þ#¹ŌKĦȿק
Ħȿ̵¹Þ#¡[ק�((�ɢÍוˉɋו微Ͳ�ˡɡ�¡[)
�������êc�U#四�X#�&ġâc%0®)ק
Ķǹ���êʕɆ四KĦȿ�Ǚ�Ƅ四ļ
�Ý�微Ͳ=À Ǽŧ)
((Spring�+ǉŐĘ?
((GC�*Ɏ((�young gc=full gc�Ы<Ēê=pē*Ɏ7Ȱ>ɹɤȸ�*Ɏ)
CMS GC
X#àćק(ě<ĂʮƏā四Цd已ӕ四Ȫ什ȳ·)
�Þ#天ǲǪ+Цd已ӕק(č"
�VMƸŞȅ˟)7P等ӻ�+Źl�Ý��hyoung gc四»�¬�
gc�ΑԎr�dǠû�四�7�Ŏɵ��Ω�向»�,
ƸŞ)7PΑԎrĥŇΩ��hyoung gc)
ĥŇyoung gc�
X#àćק(STWȳ·%�Ï�)
iWG1#ק(�Ō�Q )
pē*Ɏ�Þ#gק�(young gcוě<作ǳוϊĔ作ǳוfull gc四(�Remember Set)
�ť��Remember Setǟ˽�Þ#¡[ק�

X#�à�#ק

ĵ�  

š��HRBP��四= ť�˥ʨ�%�四��ɺ�l�	越փ�¡ǋ~ʌוġâ	c�UI̮וī<
ʊוĪƯƙȘ�向ˋS�Õǌ́¡�ɝ
�ǔ̓Ǹ̲�四/�Ë��ŤȢȑ�̓match四�́�Âʅ�
¢Ȅ¡�°ĩ�向HR����Γ¡四��(Ӄ四G��(ӃHR��-ɵ¡四ĬĞcut�向

l�越փ¡ǋT�÷Þ#�ț!ק�
¡ǋ�%°�ƻ�Öק
¡ǋc�Ŵ³UI̅סקδ�f�àק服
�>˶ʵÞ#ק�Ĥ%ŜHX#˶ʵ领סקˋSHRE��͡®是j®ý四 !服
6į
	΅͙X#õá#
�>SREÞ#�
>ƙȘ
X#˥Ę#

6NHR,> (Ʋ�Ϟ�ÀŎ⾝ġ̇̽��四ǎĐ ȜApȟ向

,ì  

越փ�ÕÂʅËĹʹ难四�7Java@³ʹ�ƚ���Ә¡向越փ�Ą�ʂ˃,�̇爱�四¬� ���
Ϟ�ÀŎ⾝ġâ四,
ǅ�Ķǹ�.ˑ四X#TF1Ƈ四/
ǫɐ�bw向�Õǌʹ��Ĥ�Âʅq四
ʹ��P77�四ʮ�ʹ难,à��òͭ只ȅźx��àć四ē±,�̇��向

7.4.3 ʴ��  
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�Á�  

�Ã越փN四×�Éɼζ����ǹɜ如四Ǹ��-��£向Ʈƿ 	ԤԤĭ���ζ���HR四«
�Ktɺ�!四<�ȨʌƫBİ �ζ���Õlȫ向�S�ƣıbŚζ��HR.ǮǮ四Ç�Õđ¸
�offeŕƒ�Ĭ�	Ǳ 四�E�/nice向

��  

�̩越փGƙ�T�÷0קĖÁק(ĖÁ�四Ōϋ��Ć向向向)
Java��HashMapוTreeMapŌϋ!ק(TreeMapƛǐ΍四
̐四HashMapV̐四Şˑ+ΎÅ)
TreeMapǧ成ǀØ�%�ȟ͖û�òק(O(logN))
HashMap�ƳɎ
X#àćק(ƳɎÆ}四�ҧ)Þ#ŌǸק( jdk1.8H�synchronize + CAS四ԂŊ�
%°Ć*CAS看ǧ�̓
ɴƩ四�ʯËÕ)ËÕ�
X#àć#ק(CASסCompare And Swap服�Â
ʅ=ƞȖ四��ʔ˗ƳɎ前话四»�¬�ËÕ�Ć*�放¡[�四�7会`�他HCPU%�四,

ABA�àć)Þ#ŌǸק(ñ%四ɢ��放�hŞ四ABA)7Ć*ù¹ÏăAtomicStampedReference
ŌǸ四ù¹ƯHŁ�śÝ�Âʅ)ñ*ËÕhŞns会`ĳ̏Þ#ȁק(synchronize͘ծҧ)
CAS=synchronize
X#Ț²ק�Hsynchronize��#ק(CAS��ȑҧ四�ļ�前话四βêŢ²¡
[�ù5Àץsynchronize�前话四JVMŢ²¡[�ù5À向ŜHÑɱ��四ƳɎ̃ȱͰË%CAS�
șCCPUˉ{*�四ʔ˗体Χă!̶四synchronize�ù¹�ƿ�放`N前话四ƳɎ̃ȱͰË会`

ʅq�体Χă四¬�ƳɎ�|前话�四��他HCPU )
ns�ŎɵƳɎÆ}Þ#ȁק(ConcurrentHashMap)
ConcurrentHashMapÞ#¡[ƳɎÆ}ק�(4ǳҧ)
getļ�«ҧ#四�X#ק(�H四volatileÈЭǂ)
volatile��H�X#ק(Ŏɵđɘ)µÀ)
�ǟ˽Þ#¡[ק�((��đɘ=Ą�đɘ四ʄǀđɘ点⾝四happen-before四ě	΢�ɓ�ƳɎƞ͘
ÿ)
	�ϜCPU!四)µÀÞ#Ŏɵק(ƕȞ���四óƳ֫那˶ʵ)
ɺʞƲ四żɬl��Þ#ƞ͘ק�
żɬě<�ò四Þ#Ǽŧק
�Y �Ĩ΢四ɓ���ˏxƱ四�获�Şǂ四Y��MN游ϛ四Ç1Bİҿ%μ�͸�MN�Ş四�Ľ
%�ȟ͖ûȜ) Ƚסđ'OSפl�⽣˙ϯ�*�ć四6ǼŌ�Þ#¡[�2服ƕȞ�向向向
�)7ƿ(!��ƕä(�3��四(�X#%°�ÏȖxĠ�Ēê四Ġ͠וĠ!וĠ̈וĠ�四ʏĮ
间ʂ)

X#�à ק�

§�  
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� 不每!
Z�,
ÎLoffer#ק(ƃ�越փ�offer)
ġâˑάď只�Þgק�(�̉��˶ʵ�#四�*,�vv¡¡(�)
�żɬ
Ŵ³ˡɡ四u�ˡɡH�Ŵ³˶ʵ四ŞʗÞ#ÍĖסק��Õǌ
Qֱ˳四��Ţ²�/q服
Y� �Ĩ΢四 	��ȨĶɓ�!żɬl��ÍĖIͷ
�Ύä̀Ճ�tĈ�Þ#ŋ明ק� (RpcContext�attachment四(�Span�ď只 :parentSpanId +
curSpanId)
SpanIdÞ#Ŏɵ͢�Àק(UUID四(�!đġ��ŇƩd)
RpcContext�	X#Ƙûŋ明ק�(ƳɎ)
Dubbo�ĵɎǠHÞ#¡[ק�(ƺ�ʄÐɑ˟וζňurlוɤȸInvokerוĦȿʔ9וĦȿųϰ7ȰƷ
ũŭĆ*dǵŹ¹וfilterו±ÐInvokerɉÅ͑וßͼ睡�*ɎסՠĎĎƺ�10�4Ȁ服四 )7ƹ
Ģ�#)
Spring�Ķ⼿�Þ#¡[ק�(Ķ⼿ųϰÅ)
��X#�Ķǹ¡[��Ħȿ̵¹件ͭק((�!đġ�ǙKĦȿ�Ƅ四��>ĦȿÝ��³微Ͳ=À
 Ǽŧ)
Ö�ʔק�đġ,	ŜH#ק
ҿĠ
�*Þ#cCĆH#ק

X#�à�#ק

O�  

·�v��ÃN�ĬĞHR��四��à�³̮ī<ʊ̓�ו
ÎLoffer7וȰØ̮�Ġ�àć四ˀƫ
(�!¶Ǿ�ĪƯƙȘ�四�Âʅı̳Ď向�*�(��Z�
ÎLofferŷŭ�⽼~ʌ�
��«4向

,ì  

ζ����ÕÍɎ�ȨĶǅ�四ϻˈ���CȲTF��¶Ǿ向�ÕÄû�̳�游四G�ʹ难Ә¡ĜĻ
��àć向»�"�(Ą�ĥû/�四Bİ�Õ�HR�ť�= ́ƒ ̓Ğè�gĥû�Ą�四��
�v̠,��c
ǿȍ

7.4.4 ƂŐɣ]  
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¨Ē��Õ�T:S6ąī�四uh�Õ�
ąâ�HR=�ʨ%�四́�OKN�Ý��Õ向uh��
Ć*ĹȾ�Õ四¬���l����z�ŷ[Ñ�四�7ĹȾ�Õ,�
Q��`向�
�w"ĹȾ�
ÕÔɕ/爱四®`ѣ才ǫȎŲ
�$向6⼈�·��%°>x�Õǌ�­όv�ȒƳ四6N/Վ֤�͹
�³
`®ס�Q˦"�
��ù¬l�服向�7,�
QΆ觉�向

��  

ƿ� 不每!
ɺʞƲ四ҿĠżɬ�X#�ƕ
ɺʞƲ四ҿĠżɬH�Ŵ³˶ʵ
ƳɎ⽔�ƳɎŞÞ#́ק�
ns�IOͿ���Þ#́ק�
nsźƏɩͿ�jÞ#́ק�
Redisˮџ#四�ŌŴ³Şʗď只?((�zset) zsetǟ˽Þ#¡[�?(̪Å)
�̪ Å�ǧ成*Ɏ�Þ#g�四ǧ成=ѫØ�%�ȟ͖û?((�ƿÇ��˽ǧĭ四�Ŭȴ�!̖��·
˽ĭ四¬�u�˽��
̐�四ǀØ=ѫØ�%�ȟ͖û��O(logN))
ƛǐ΍�Ō#四%�ȟ͖û?((��NՑĤ睡΍四O(logN))
�͡ `o�Şʗď只%�ȟ͖û��O(logN)四zset�X#�Hƛǐ΍(̪Å¡[ȨĶ四Ӧ⼈C�Ƚ四ƛ
ǐ΍uhѫØ��Ć*放Ė7ƘŘĤ睡四¡[ȟ͖)
�Q�Q¨四(!Dubbo�ù¹?((�Ħȿųϰ¯<ȗ7ȰƷũŭǠH�*Ɏ)Ӧ*X#⼈0
�)סק
dubboΔıŅ¹�=�͸accesslog�àć服
CAS�Ō#סק(�CAS�¡[服,�ŌÎL�ƾrŇ#סק(�synchronize7Ȱoŭ�Ț²四�
��ȑҧ四��˩ȑҧ服
�@ &c�Wć?四ŞˑA四2*n�ĕ˖四n�ɛŞוn�͂Ş四ȅź��Əā四Ŝ"ŞˑɛŞ!ɞĊ
˟©˟���ɛŞ四͂Ş!ɞĊ˟©˟���͂Ş
�ƿ(!��ƕäסÇ0!ɞBİ˰ʌ四ns�ɛŞ!ɞ乐ʤĻĕ˖�̓ɛŞ四�ʯ̪*四̓ʯÇĻĊ
˟ͱĭ!��ɛŞ服
!��ɛŞקÞ#ĭסק
Q啦Ρ四ƕȞ�向向服
�
ƕä#סק会`�ƿ˰ʌ�hŞˑ四ě>!ɞÝ�乐ʤ四ns!ɞŦÀ=ĻĊ˟ĕ˖�关ɑÇ®�
!ɞ�!��˰ʌŞˑĕ˖四`N知Ȗ服
���g%�ȟ͖û
Qq四ns�ĽO(N)�Þ#cסƕȞ��四˦W“�˒o�ƽμ四4²Ç!ɞ0
=1Bİ˰ʌ四ȘµɛŞĊ��͂Ş=͂ŞĊ�ɛŞ�ȳ!四ƞȖđŊ”服
%�ʦ���四ƿ��?向�
X#�à ק�

§�  

�Õǌ=转/�四�ƿ不每!�O?
�>Ħȿ̵¹Þ#¹Ōק�
ʞƲ��ɢÍÞ#¡[סק�Guava ratelimiter四̍ʳ把Əā服
ɝÔÞ#¡[סק��Q�ы�Ǵͨ˓̍ʳŞ
ɢ服
nsȱ`/�ƳɎ�%ÚĽ̍ʳ四
X#àćסקʔ˗/�ÚĽƭˉ四ƳɎ前话服
Þ#ŌǸĉ7£(סקƭˉ�ÚĽ©�ƷĈɆɉ四`NΔƾŅ¹服
ns�HƷĈɆɉÞ#ŌǸסק(�RateLimiter˥Ʒũ�就ͯ服
�4ȗǖ̀Ճ��!��Þ#ɘ⾃=ŋ明סק�ThreadLocal + spanId四®�ƅQ�spanId��!�ƅ
Q�ͺspanId服
Dubbo�RpcContext�Þ#ŋ明סק�ThreadLocal服�ƳɎ�ThreadLocalÞ#ŋ明�ƳɎ⽔ק
�ƳɎ⽔ɤȸ	�ƳɎĆ*ThreadLocal�getxāƃ��!�tĈ四	�ƿ)ס�ThreadLocalě£
l�±Ð��!�tĈȅ˟�ThreadLocal�向�S�ų��ƳɎ⽔ɤȸ�ThreadLocal�	finally�
Zdremove四�`�
đɘӿ当�àć服
��(�đɘӿ当ɝÔ�Þ#Ǫ+סק�(�ThreadLocal�ď只四��4ofÑɱפ�ƳɎ会`>
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ThreadLocal
˲H=�ƳɎ�ɘ	>ThreadLocal�˲H向��fÑɱ¬��ƳɎ会`	Ŗ�四�7
,�
>ThreadLocal�˲H四@#ThreadLocalÏă�˲H=value���|pē�向�·fÑɱ˂
`�ƳɎ�ɘ	>ThreadLocal�˲H四˓Ļ˲H�΁˲H四�7�	gc�%°|pē四»�>H�
value��΁˲H四��|đɘpē四会`�șCđɘӿ当服
�ƳɎ⽔�ƳɎ���Ɵ̿Zdremovey)7pēvalueסק��四¬�ƳɎ⽔�Ϝ'ƳɎ��Ĭɘ	
�四ns�Ă¹四@#Ϝ'ƳɎ�threadLocalsÏă��ĬŘ
ThreadLocalÏă服
@�(�đɘӿ当�ƽ�ƳɎ,�ƳɎ⽔סק�ƳɎ 服
�)��ƳɎ���Ο9�四˲H�>ɹ�ĜĻ��dpē#סק�Õǌ=đɘӿ当专��服四̖ɽ�
��向向向
�@�(!SpringMVC��HǥɅɊ�tĈÞ#ŎɵƳɎÆ}סק��yŌϋ�
Q啦Ρ四�!0ǽ
Ĝ*�四ɰ`p˦Cҧ�向�Ǻ
Qу�四Į%�~��.%*-�四bwIͷ�ξ向向向服
��ĬĞHThreadLocal��)7#四�µ*SpringMVC
ҧ¡[�ŹƓ#סק
QуȎ向向向服
 &ɺɺmysql?四(!ώ˲ď只ס(�B+΍服
��X#ŜHB+΍סק (�ǧ成ǣͨq四O(logN)四)7ʖ4ƯHֆʜ˥ʄ�ŉÀ四�Ց΍四ůû.四
ψ5ďQ
̐˓ɘ⾃Şʗ服
X#�ώ˲享τסקưč�向向向 服
Java�X#�ȅźğČθОˡɩק
X#%°ļ���˒ʱ«ßˁק
 &c�Wć?四Zǀ��>ɹ⽔

X#�à �#סקbw /�Q�0˦
四���͹ס�ďsE��服 服

,ì  

¨Ē��Ṍ¡/ąī四uh�Õǌ�ť�Y�<��ĹȾΎĞ四`NǿQBİ�Õ四m˓ȞГ�Q�
Âʅ}向

�Õǌ�
��ŉQ四�̫Ā��Ȣ"ůØ�Qŷŭ�0(ĂΣ�QůØ!-Ĭ��£��QƺĂΣ四
�`�Õǌ�w"�ě0
EÁ¹Ō向·��ÕǌY� �Qȸ̄四΅͙˶ʵ�%°���-΅͙Ǫ+
�Ƀɱ四ΐ�Ó	X#ÑɱŌǸX#ŉ��àć四Î¡/�˶ʵđġ��¿Ć�向/Γ量四,�/bŚ
�Ċ�Õǌ��向

×ì  

ÇF�Bİ�Õ�¨Ē�Ã�⽤���÷�%�四E�
Q§'Ґ动�bw向6Nƃ��ζו��越փ
�offer四,�҄ĸŖ�向¨Ē��Õ> Ǳɨ/�四�hbŚ�Õǌ> �Γ量ȸ̄四7Ȱζ���
HR> �亲֨�àć͕ɶŌ˦向

�S�(���Õ��c
oêUפȨʌ=� 不每四Ȩʌ�

p̸!�Oc��³ʞƲ四`Nʬ¤
�ǢQʞƲ向� 不每ʹ�ủ�Õ�
四�76
ť��O΀ǋ!四�
�ƺŴ³õá四4²Þ#
ƺ向Įþ四Ȩʌť��˶ʵ����OůØ΅͙*�四0
ůØ΅͙�6
ĭQȇɻ˥ð!四��Vǿ
ȍ�相向

�¤B�(�Ŗפ

⼜Effective Java孩ו⼜[ŹͿ�żɬ孩ו⼜TCP/IP͕Ōפе�孩ו⼜ŹƓǶϫlW孩ו⼜Ë只孩ו
⼜JavaɎ̐À Ǽŧ孩ו⼜Spring¡ƀ孩ו⼜Zookeeper孩ו⼜qÀ MySQL孩ו⼜ՈŢ­ơͭ只Ϝ'
˶ʵ孩ו⼜)ӉӠĦȿͭ只孩ו⼜Java⼼Ɏƕ�孩

(¡z�³Ƌ/�G���ġ4四 Ćı�ë2àć�Ƌ四�`�2�2��2�四ȨĬ�⽅ͳ͈̟
# 向

6N四年�Ĩ�O�Õ�ǿȍ�Ǻÿפ
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ΎĞ:https://pan.baidu.com/s/1o2l1tuRakBEP0InKEh4Hzw ͋Ɠ:300d

7.5 2020Fǂƅ̪d�Õóď  

 

����ʄŭ Boyn ƗԹנΨ��ĊɄɒƃ��ͮŀăəq�ǂƅ̪d¡ǋ offer!爱נ

7.5.1 ȟ�ïÒ  

���ǟ˽ 211 �˄,[	�T,V˄΅~ʌ,»�
�³ʞƲ~ʌ,	8đ微Ͳ�īɏ¨ġΰīc*�ǳ%
��¡ǋ向�2Ɨ�!ǂƅ,)7ƭŵ�!�Õ~ɕ=�ɐ̱cǿȍ.Ɨ�ȨʌlN,*��ǳ%�,HR �
��zŪ ʨ%�,	FNÝ�ĵɎ�向

(��!四 Ɨ��ǆȦ office向

7.5.2 ��  

�Õǌ/=转,ƨ�像I�ù¬,�:�	:S�Ý�ĵɎ�Õ

B¨0
� 不每,ĬĞBİàʞƲ�,à�Ân

�ıH� Web ˑê
Ŵ³(p˦��O~ıH�� SpringBoot,Redis,Mysql ��,ǂƅ�Ĳʹ�0
H
Java �Nǯ,�7bw�Õǌ���à Spring,Java �³õá,ǽɖ�>ŞʗӺ=��êÂʅbʟ˜)
Kafka ¿È,nōŎɵ��ËȟƷũ,Kafka Ʒũˑď只��(��G�回2bw=�Õǌ(�,¬�
Kafka �Ó¡ǿȍ"�ʖ4,»�'ǵϞĀ�)
Mysql ˃ȿ,B+ʜ(ŧƽͩ�X$)

,
�³ʞƲ��ɶƅ,�³¬�mΔ,��©���,ťǛ�Q���	ʞƲ�不每�³ǢÜ�;x,Ân
H�X#ǗΡ�Şʗď只,ͭ只�
X#ŉQ,ě<ă�.,
Þ#- hold Āě<ă

N���Əāć�,�ɳc�oW

1. �乐ʤĤ睡·Ց΍(�WćóÔ�(ě�Ä,»��Õǌ	��ǃѫ�已ӕpē�iɠ,��/Äè�,ɝÔ
����:�乐ʤ�!>ɹ	X#%°�pē,)ǚÀ4ҁX#%°>��>ɹ�(��)ǚ�,,

	明Ό֗Ş�đɘnōÏŧ,���P &�>��֗ŞÝ�Ω�*Ɏ�ȸˡ,G�领章�.Ïŧ�z,
ĜĻ
�o�⾥Ȣ,���
⼊d�Iͷ)

2. �·4ǧĭā�Ïfć,Y�target�=��ƈ̐�Şˑ,ͱĭ!��ÂŞˑ��Ş.�Wć��Ä,ƶ�:
>·4ǧĭā�ˮџɎû,®`,�Ĳ,
��Ǽŧ�Q,)7�� �JƵĭĭʇb

ÃC�lN,�ÕǌP ���
·�,�⽤ 10 4Ȁ̈͠?,ʚĈ����Ƞƥ�

7.5.3 §�  

·������ƿP � 不每,®`,��g�Ⱥä,�g�Ǒ做

`Nà� �³È� Redis �àć,Ân zset ��V(ɣ³,��jǑ) ,Э�*Ę就ͯ,ŘƄŧ��,�³	
��Ş Redis �不每��)7ĭ�,��ɶ(�
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https://pan.baidu.com/s/1o2l1tuRakBEP0InKEh4Hzw
https://boyn.top/2019/11/09/%E7%AE%97%E6%B3%95%E4%B8%8E%E6%95%B0%E6%8D%AE%E7%BB%93%E6%9E%84/%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3%E4%BA%8C%E5%88%86%E6%9F%A5%E6%89%BE%E6%B3%95/


,
�³Şʗď只�àć,Ân(à�ÒǎÅ�X#,Y�Õǌ͕ɶ(��!java.util.HashMap��Þ#
¡[(®`S��ǃѫ2ƛǐ΍�,���ƛǐ΍�
X#ŉQlʱ�)�,ŏ本(�X#�HΎ;çā�天
ǲ̃ȱ,那ɋā
Ŵ³,Ύ;çā=那ɋā�Ǽ荐>Â

N�,Ū ˆƔ�/Ƅ�ʞƲ,�7(�:�ʞƲ���c
,�
ǢQ�;x,	�SŪ�ÕǌˆƔ�/
�ʞƲǼŧ�;x,,
X#�ȴ,,
X#;x)7��ƚ ��,�g�ɶ(�

�ĲˆƔ�%°超S哈ĎԨ�/�,ĜĻ�>����ÕȮŤ�ʱ�

N���ǂƅ�ŋɬ̘ ZԕƏā�,�ɳc�TW

��·W�Ɩ	�3�.Y���̳ʯS_0 = {1} S_1={1,2,1} S_2 = {1,2,1,3,1,2,1} S_n =
{S_n-1 , n + 1, S_n-1}.���àć�L&��Ş
X#Èż(1 3 7 15... 2 � n hx-1,HĊŖƏŌ
Ǹ).�·�àć�Y�Şˑ�Ş!ɞ n =ώ˲ k,P &Ľ9 S_n(k)�ƽ�Ş,ȐnS_2(2) = 1, 	c
�%°0
X#
�ƕä,ns
�z�:)74��!
��TW�!��şɉפhttps://leetcode-cn.com/problems/next-permutation �ćɩ,�*c��³
ɴƩ,Şˑ�.10000<n<100000,� H͆{ā,,
Şǂ�	 1-9 l��
Ëȟ

7.5.4 hr �  

�³中̮ī̳̑�zć�,¡ǋ%�,ʞƲ~ʌ,¡ǋ~ʌ�³向

×ì  

ʹ难/Ë�!�hǿȍ�� Redis,Mysql,JVM ù¹���
à��,(­ό��ɡ0à,»����

ǿȍ
�,>�Nǯ�(,­όiɠ�˘˘��Õ,,�7NĄ��iɠʹ难).®`�O�
ǿȍ�ȴ�;x,Ân
Kafka ���ê,G�H��ù¹�ǬǬ���.ě˓�³ʹ难iɠ� GƶɃ,�Õǌ,�让Ĕ	ʞƲS
�Ý�Ӈà

à�������公,¬��Õǌ�	Õ那��˶ʵůû,
) �μ>ɏ��àć,à�����˞,�7
�9[���àć�/Áı�,'ǵ£ͲĀ��.

VƔ�cć,,�p˦àć�%°,但č���	ȞÕ,m�	ƞÍ,=�Õǌ
͘d=信Ć�/Ë��,�(
��³Ծ当�;x,ns�Ȱ%Ū�Õǌǽշ,,�)7̒͊�!�

6Ë���Qǂƅ��Õ��Əā���但ы,u�̉��
ZԕƏā�,���H�,LeetCode+˭ƽ
Offer �3��>�,'ǵ/Ë�,Əāć��������,�
���'¹ǿȍ,Ș�Äć)7ƿȩǨ4
ҁ�Ε.m˓ǀ9Bug free��ŹƓ��/Ë��, ���¤ćƏā¬�	ǗƵ­�Ý��Õ,�7�Ŗ�
9�.

6Nɭ�:	ɐ̱Ð"
� Offer,Б{Y!

ɍ KĦȿ/4ȗǖ  
�ŭפGuideʁ向

ˍ̛: Github 70k Star ʞƲ JavaGuideס�¶̝ś��服 �ŭ向uŐ��	¶̝ś^��³�Oùɤ
ǻɷ向¶̝śNǯpȟ“1”ċÐJavaĄɎľƟȍ_ǋȇɻ+�Õȱǁpdf向

⽤ʧס���O p˦¤ć服פ
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1. �X#�­Èק
2. �iW
Ŵ³ıµ�­Èżɬק
3. ɢÍ�Əā
Ŵ³ק
4. �X#�4ȗǖ id ק
5. 4ȗǖ id +C就ͯ
Ŵ³ק
6. �ŌRPCªק
7. 
Ŵ³ıµ� RPC 件ͭק
8. nsP��Oȅź RPC 件ͭ��nōȅźק
9. Dubbo �Ōªק

10. Dubbo ťκ�Ŵ³͑ßͼ睡就ͯק
11. ˠˠ�>KĦȿċх��Ō=ƒɠנ

�ġ4đŊ�˦ͣ^�	iɠéǍ四¢ʢ«Ø �iɠéǍ向éǍ0
ǲũ�ù¬��ȅȲâַ四ťq
ÝØʄŭ�Ǝă向 �	éǍp˦�:�àć四^�^���⽼�ÕǻɷנNƥ�ȓ®Ý�没Ť向

ˏ E¡�⽼�Õ[Ñ  

9.1  =ˋS�Õǌ��h界度  

���đŊ��ʘʗʄŭƗԹ�E¡�Õ~ʌƩ⼼m�四ƮhПÕ�fæƱ��ĝ四Û�¤�´�yó
ƏǀÃ四ǎĐ>�
Ǳɨ向

����Ԭτ!��đŊפ
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1. 4ȗǖɈƑżɬͭפ只ÿƺŌץ
2. ƷĈɆɉ¿Èפց⾥=Ōץג
3. Redis ¿Èפ啊ɘǃ̔àć�ŌǸץ
4. �³ʹ难àćפ

­ό¿È1פ.˔ʧˁαØ URL <+�X#? 2.TCP = UDP Ț²? 3.TCP nōŎɵŋα)ƶÀ?
Java ʹ难1פ. ͡`
�ǂƅÍ,�X#,�
ǂ见Í? 2.ů物ʶ = 能物ʶ
̩Ț²ĉק

!��Áנ�

�ÕBİ四Ǐ	 ������h ��Õǌªק�<ă�2ʘ��ÙɎ̐ķMק 'SÁ记星2四G
Éµ�Õǌ(פ“.很四!ƴ
四 \������Õǌ四过&Bİ�Õ?נ”向

���>ċ  

�ÁƈΘ  ��H�(�四�ƿ� 不每�!?四Ȩʌ�
�����(�Ò向

 Θ đ' os:"s`n �ɻ四�iW�P ƿ� 不每�!四,
 �� JavaGuide 四_���³Ⱥ
ä向Ⱥäóď33פ���
ƫƴ
hŔ� ˍ̛Ζ�Ŕ: hr &�Ζx�ź�ǈ5�J�wȄΖ��
˧ǙɃȜ�ƋÓ(ΙǠ�Ŕ:ɃȜ�Áƈ&�Ζx�ź�J��ɃȜǷŐΖȏŴwǞΖwȄ<¤��Ƌ
Ó(Ή �7四 ̦Ŀ��Ⱥäǿȍ���,ƏĆH�ˡˍ四ϻˈ ͬ̂נ���ǿȍ��� 不每四Ƕ
�ĆH��
נ

�Õǌ四¥
¯ȋĘ�Ƹ	Ŷ.͵5向�_%� ��ƯHȹþ%�_ǋ Java ¿È�iɠ向 נ
*��ɏɏżɬ�B<四��͑͟ŞʗӺȅź=N̹żɬB<.四Ę�ŌǸ�X#àć四ʝȶʝȶ向
ɗþ四 �O	_ǋ*Ɏ��ƸĿ­��ŻɎǀ*���Ɉżɬ�­ơ四ǀ���Ɉ­ơ����
� P�OĞЫ�4ȗǖżɬ�B<向	_ǋlЖ四 Âʅ�¢Ć*JƵǶ¹4��O�_iɠ向
 [	�~�ɏʭȚ�ƒɵ�ŭ四ǀ*�żɉÈ� ƳɎ⽔ŜH7Ȱ̞Ɠ4ҁ��ĝůè
Ȯ向ɗ
þ四 ±"*͞Ţ⼼ɎÂː·�ĺ, ¼��±ĺʞƲB̞� Github ,ē±� 2k � Star ĉק

�ÁƈΘ ���(ƸȞ­��ŻɎc����Ɉżɬק� ɓɓ���Ɉżɬ�ͭ只ÿªק

 Θ đ' os: "�)Ä�ɖ נ×iWǀ	Ȩʌ��ʞƲ�ËĹ�四ť��£��żɬ�ͭ只ÿɓ�
�
˰�ĉנ" 公

众
号

Ja
va

Guid
e

https://github.com/Snailclimb/JavaGuide


c*4ȗǖ�Ɉżɬ���/ˮџ���ͭ只ÿסƲ�ÂʅÍ���KĦȿͭ只四»�ns�
4ȗǖ
B<~ɕ��ƣı«4נ�服向

�ÁƈΘ ȨĶ不每�!�c���żɬ?נ

 Θ  ��Á~�>2 ��ɓ�ɈƑͭ只ÿBİ�Ŭ͇șƍ址�ƺ3פ�

�żɬ��4�ʊǛ˽וĦȿ˽=ŘƄ˽�T˽向Å[˽̸�ƕ˒������H�ʊǛ四Ân 
&�Nǯƻ¹żɬ�Ȃו�ɈƑƮȂ�Ȃו�上ώżɬ�Ȃ���四��˽�G���ʊǛ四ě0

ťκƁōĦȿ向

ʊǛ˽=Ħȿ˽�́�ġ妈	���rˁ��ťqě<ă=ԂʊÀ四@#ʊǛ˽=Ħȿ˽Þgy 
ƞ͘ĉק	�żɬ� &ŜH Dubbo �Ý�Ħȿ̵¹向Dubbo ��ǈqÀ וƐăŢ�B̞ Java
RPC 件ͭ向Dubbo 	�żɬ����H��ťκĵɎ RPC ǠH向	�żɬ�Ħȿ˽�tĈĆ*
Dubbo ųϰY ZooKeeper四Å[˽Ć* Dubbo - ZooKeeper �±ÐĦȿ�¿ÈtĈ向Zookeeper
��H˘˘�ɘ©ťκĦȿ�Ħȿˁ�;ç=�³Ħȿ�¿ÈtĈ四¡[ RPC ĵɎǠHƚ �,
� Dubbo向nsļ�˲H�ɏ�Ħȿ�%°四 &Gļ�	ɑ˟�ê�ɑ˟¿ÈtĈ�)7	ŹƓ
�ĬĞŜH�四�ÙǠH�;xā�g向Ȑn(ɏ�Ħȿ�ŜHă�«%四 &GH��Ķ�Ħȿ
�«Ħȿˁ四m�ļ��Ƕ�żɬң«Ħȿ向

ɗþ四�żɬ�ŞʗӺŜH��ıH� MySQL四ě˓H��ŞʗӺ��ê MyCat向ɗþ四�żɬ
,H� redis đɘŞʗӺ���啊ɘ�ťqżɬ�ǽĜǴû向ȐnHǥ��h⼦àŞʗӺ��ɏ³
Şʗ四��*Ɏ�ÂʅȤ四¬��Çβʜ�ʄÐ�向¼ĻHǥ⼦à�Şʗɘ	Ş啊ɘ�四�g!�
h�⼦à�³Şʗ�%°�)7ĬĞÇ啊ɘ�±Ð�向Ϳ�啊ɘ��ĬĞͿ�đɘ四�7Ǵû¿®
A向

żɬ,H�� Elasticsearch �ťκ上ώƚ 向ŜH Elasticsearch  &)7ƣıxƫ�� &�Ɉ
Ƒżɬң«Ɵȍ�上ώƚ 四ě˓ŜH Elasticsearch , ťκÎńƣı¡H�ƚ 四ě˓/ŊŸԂ
ʊ向
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�ÁƈΘ  ���żɬS�,H��ƷĈɆɉ四 ((�X#�Hńªק

 Θ

ŜHƷĈɆɉ����פ�

1. ʣò˻Ĝ�ļ%�=ց⾥向
2. ̶ȽżɬגĔÀסŌג/ťƈżɬ)ԂʊÀ服向

�ÁƈΘ ��(�aȨĶנ� � 加K͕ɶ�Q四6
 ɓÿY Ōϋ�!向

 Θ đ' os:"� 2019 F�四�ġ4�Õŭ� >ƷĈɆɉ��żɬë���o�
ŅɖɃnÍ�四n
s����^ĵ��²²�ƌ�^ů�Qנ"

® &�ŜHƷĈɆɉ�%°四�
�Hǥ�ÚĽ�ĬĞȕ�Ħȿˁ四`NĆ*ŞʗӺŷŭ啊ɘ˻
Ĝ向Ȑn	qě<�Ñɱ!四ns0
啊ɘŷŭŞʗӺ̺è���#��ˉ{�z四��șC˻Ĝ
Ǵû啊Ȥ四СƦșCŞʗӺ׃r向»�四	ŜHƷĈɆɉlN四Hǥ�ÚĽŞʗ<ņY�ƷĈɆɉ
lN�)7Ȳő电p四�ƨƷĈɆɉ�ƷũŭÝɎÇƷĈɆɉ�±ÐŞʗ四ΔƾǀØŞʗӺ四�*
�́ŎƷĈ�|ËȟƷũ,�ȞϾ�ƷĈ͒ĳàć向ƨ�ƷĈɆɉĦȿˁŅ¹ǴûA�ŞʗӺ四¬
Į˻ĜǴû"��ћƩ˸向

�ǂ is too Ĵ喜四ĬĞ�ÿ?נ!ÿʊǛ�ŜHƷĈ�NżɬŅ¹HǥÚĽ�>Âסps: �O�|
 ɓ���ÿR��四ns��w"�Ĩÿ
��z̎ȃ��˖ƎTƖנ服向

Ć*7�4ҁ &)7"9ŸæǔǕǥ
-
�ͮ̄�D�ţ�——őä(ʢžĞ©Ζ«ǅ#�j
ø8ƛ)�PǒŸæǡ˜	ŸæǔǕ�ΖµfͮĀj̄õ�ø8PǒΉ ˵⼿פ	�5Ɉȿ�³˯

Ш̼ed�四Ĕ¹ŜHƷĈɆɉ)7ו̆ǣΥ载Ш̼ed�Bİ�ăѡĶ表Ø>żɬ�̃ǁ向n
!ÿ�Ǜפ
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ŜHƷĈɆɉ,)7̶ȽżɬגĔÀ向 &iWnsˡɡl��ɘ	ĬĞǠH四@#��ˡɡŷŭ
ɴƩˡɡ�>ÎLˡɡŃ˻ʅ.四�gżɬ�)ԂʊÀVΜ^
�³向,�ĬĞ�ÿ?פ

+ǪŭסƵǥ̹服<ņƷĈ�ƷĈɆɉ�-四ĞèŭסĦȿ̹服Ņ¹ƷĈ四ļ�Ʒũ�żɬĬĞ-
ƷĈɆɉÐƷĈÝ�Ʒũő)m�ļ�=ÎLżɬ
�`Ĕ四 �ʠגťq�żɬ�ԂʊÀ向

�ÁƈΘ �w"ń
X#̽Qªקŷŭ(Þ#ȞϾH�HƷĈɆɉק

 Θ đ' os: "�ÕǌE˧⼆נ���⽹˲ �住#ק,
 ǿȍʖ4向"

 w")7Ç!�¤�x��(פ

1. �ŋǯ'D®ɩǐΘ żɬ)HÀ	ɏfɎû�̶Ƚ四�X#�g(ĉק	«Ø MQ l�四��H
ȞϾƷĈ͒ĳŷŭ( MQ ͹Ȓ���Iͷ四»�四˲Ø MQ lN��ļ�-ȞϾנ�

2. �ŋǯƾɼ®ĸjΘ «Ø MQ lN四�ļ�ŎɵƷĈ0
|ËȟƷũוŅ¹ƷĈ͒ĳ�IͷוŎ
ɵƷĈŋ明�ˀ̐À��àćנ

3. ��Ȱ®ËåΘ  ��ƺ�ƷĈɆɉ)7¡[Δƾ四ƷĈɆɉë��Δƾ́¡)7ťqżɬ˻Ĝ
Ǵû向»�四Ǭ�ƷĈ�EÁƷũŭě0
Á́ƷũƷĈÞ#ȁק�g��ʔ˗Şʗ��˗�I
ͷ�!
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�ÁƈפcʞƲ�*Ɏ�Ș��X#àćªקŌǸ�ªקnsŌǸ�z�nōŌǸ�ĉק


�đ' os: "c�*Ɏ פ  Ù�0
Ș�X#àćMנÞ#ȁקÞ#ȁקȱ`��)7( 	ŜH
Redis *Ɏ�Ș��àć四ϻˈ > Redis ,Əˮџ̂四��Áƈż��qýɒȿ四ǿ0¦向"

 	ŜH Redis >ıHŞʗÝ�啊̃�*Ɏ�9[�啊ɘǃ̔àć向`N四 Ć*太Ǔ上ώ¿È�
ŌǸxͣ�ŌǸ�向

�ÁƈΘ �,iW啊ɘǃ̔Mק�¦Mנ�((X#�啊ɘǃ̔7Ȱ�6N�ŌǸȁā向

 Θ  ƿ�ˠˠX#�啊ɘǃ̔?נ

啊ɘǃ̔(ȨĶQ���ăÚĽ� key ʘ��ɘ	�啊ɘ�四ʔ˗ÚĽĬĞ��ŞʗӺ�四ʘ�0

~*啊ɘ��˽向˵�⼿5פɏ�ǐƵǭ�Ňș &啊ɘ��ɘ	� key <3�ăÚĽ四ʔ˗�
ăÚĽȕ�ŞʗӺ向

óď�!פ��

1. 啊ɘ˽�ǉ�向
2. ɘ⾃˽�ǉ�四�¼Ĵďsǀp啊ɘ向
3. 电pĴďsYƵǥ̹向

�́  MySQL ɽƒ�6�ƖĞŞ	  150 ̈͠四��)7Ć*  show variables like
'%max_connections%';�ǉ̍�ǧ�向6�ƖĞŞ��,G���ƽɞ四cpu四đɘ四ֆʜ四­ό
�ę¹Ēê��ÎŖ�ƽɞ四�³ƽɞ��ɢŇÎě< {�7נ四�́ 3000 �ě<ÚĽ� �
��ġ4ŞʗӺ�向

�ÁƈΘ .很5�¦Mנ,ǿȍàפ�“�X# 3000 �ě< £ǦŘ6�ƖĞŞ 4000 ŞʗӺˉק�”�
����O�ť�p˦נ¦�נ�

 Θ ²因²נ�因נ� ��(( iW��³ŌǸȁā7Ȱ 6NϖH�xͣ?נ¥Ǳɟ��
0

àć向

6ʹ����Ʈƿc
ƸŞȋɕ四�³�Ĕā�ƸŞÚĽĬĞѾ9ΔıtĈ电pYƵǥ̹向Ânǧ
成�ŞʗӺ id � .� 0וŋØ�ΞϵƱǖ�>�%°ĬĞ电p¦ΒƷĈYƵǥ̹��向

ƸŞȋɕĆ*�Iͷ,��9[啊ɘǃ̔四 &,)7Ć*7!¤�xͣ�ŌǸ��àćפ

1Ε˾ǡQƕ key : ns啊ɘ=ŞʗӺ�ǧ��ɏ� key �Şʗ�ǀ��� redis �-ěȅ˟*Ę%
�四ɝÔǉ̍n!פSET key value EX 10086�向�fxǖ)7ŌǸÚĽ� key Ïŧ�Ⱦ感�I
ͷ四nōǐƵʐ�学ǁ四uh只ȸ����ÚĽ key四�ʔ˗ redis �啊ɘ�ăVǣ� key 向/�
ʠ四�fxͣě� Çʘ��ŌǸĮàć向nsƣ�H�fxǖ�ŌǸǃ̔àć�z四Ȝă¼Vǣ
� key �*Ę%�ȅ˟Ȫ�QÂn 1 4Ȁ向

ɗþ四�S�(�͇四�́Iͷ! &��gȅź key פ� 表名:列名:主键名:主键值向

2Εƹ̈́(͘ȣΘ ȗ与*⽩ˁ���ƣıŔɛ�Şʗď只四Ć*ń &)7ƣıxƫ;乐ʤ��Y
�Şʗ�̓ɘ	�øăŞʗ�向 &ļ����乐ʤ key �̓Ĕā四
0
bwȗ与*⽩ˁ�� 
&��ĭ�@�“�”向

�ÁƈΘ �¦�¦נ�,iWȗ与*⽩ˁMנ�Y ˠ�ˠ向

 Θ đ' osפ“ns�ǿȍ*øăŞʗŅ¹��Õć四���>פ“nṓ���Şǂ�̓	�ŏͮ�
ăŞǂ�Şǂʪס�Şǂʪ/�四5 Ո7נ�服?”��ćƲ/�Ōנ�ŌǸ�WćƲ��H�ȗ与*⽩
ˁ向”
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ȗ与*⽩ˁ	μ>øăŞʗ-ËŷŭɕɵŞʗĔāÀ�%°ƣı
H向ƹ̈́(͘ȣ��Ř�Ȳ��
“è(bit)ĳȫ”Ζ���&n��ǡÃƹ̈́(͘ȣ�ĳȋ�C˽�èΉ­°� $Ā#ČD��
ListΈMap ΈSet {ĳȋì˺Ζĝ˽DĎ�WÖøȭƕʊWjΖª�ɮL�»̭i�ìl�˻ʊ®
�Ζf��ŪČƫɋ�Ή

���òȯ�Ãƹ̈́(͘ȣ��#¡Ζ�Èzg ʖ�Θ

1. �ŜHȗ与*⽩ˁ��Òǎ֗Ş>ĕ˖ȢÝ�źƏ四"�ÒǎȢס
¤�Òǎ֗Ş"�¤�Òǎ
Ȣ服向

2. ʘʗ"��ÒǎȢ四	ĊŞˑ�£>Ĝ!ɞ�Ȣ˟� 1向

� $ĕ�̪ȓ��òȯ�ɚǡ	�ƹ̈́(͘ȣ�#¡Ζ�Èzg ʖ�Θ

1. >Y�ĕ˖�hÝ�¿��ÒǎźƏץ
2. �"�ȢlN乐ʤĊŞˑ��u�ĕ˖�̓�� 1四nsȢ�� 1四@#(���Ȣ	ȗ与*⽩ˁ
�四nsɘ	��Ȣ�� 1四(�Ļĕ˖�	ȗ与*⽩ˁ�向

˵�ȨĶ�⼿5פ

nÿ�Ǜ四®ǂ见Ӈɘ⾃�«Ø�ȗ与*⽩ˁ�%四Ļǂ见ӇƮƿƨ��Òǎ֗Ş+C���Òǎ
Ȣ四`N	>Ĝ�ĊŞˑ�!Å�ĕ˖ȅ˟� 1ס®ĊŞˑˌİŧ% 四�
Ċ˟ͼ� 0服向®�·
hɘ⾃¿�ǂ见Ӈ%四¬�ƿ��>ĜĊ˟�ȅ˟� 1四�7/ŊŸiWĮȢ�~ɘ	ס-Ëƣı
xƫ服向

ns &ļ�乐ʤɏ�ǂ见Ӈ�̓	ȗ与*⽩ˁ�%四Gļ�>Y�ǂ见Ӈ�hÝ�¿��Òǎź
Ə四"�ȢlN乐ʤĊŞˑ��u�ĕ˖�̓�� 1四nsȢ�� 1四@#(���Ȣ	ȗ与*⽩
ˁ�四nsɘ	��Ȣ�� 1四(�Ļĕ˖�	ȗ与*⽩ˁ�向

���Ƃ͇̬'�¿Ɖ5��èȴ­�Ζ�_Eʑ $'4Ʒ�~�èĳȫ�,ņľƒƥ $�¿
ƉͷĳΉ

Ӽ�四 &)7"9פƹ̈́(͘ȣ&ǚ�òȯǡ	Ζ,˻ʊ�ʡ̪Ήƹ̈́(͘ȣ&ǚ�òȯ�	Ζ
<"��òȯ���	Ή

公
众
号

Ja
va

Guid
e



�ÁƈΘ ���>ȗ与*⽩ˁ�Ō�,̇�¦�̂נ@�A((�6N�Þ#ƯHń�ŌǸ啊ɘǃ̔
�向

 Θ iW�ȗ与*⽩ˁ�ù¹�lN�/ŊŸc�向 �ƯH Redis ȗ与*⽩ˁ�c�向 £�
) 
ɘ	�ÚĽ�Ȣ�ɘ©	ȗ与*⽩ˁ�四®HǥÚĽ*�四 �ƿ乐ʤHǥ<��ÚĽ�Ȣ�̓ɘ	�
ȗ与*⽩ˁ�向�ɘ	�z四ĬĞ电pÚĽƸŞ¦ΒtĈYƵǥ̹四ɘ	�zy��!��ÍɎ向óď
�!��!��Ĩÿ(�Ĩÿ��� ɓ�四��͞UĬĞ	­�ĭ�)פ

^�È�ȗ与*⽩ˁ�đŊ)7� ��ɸùɤפ⼜��Ōȗ与*⽩ˁק��Y�Ƕ���ÓÓנ孩 四
ĥ͎¸å四��bw­�ĜĻĭ��óď��#��ÓÓ��ĝ�向

�ÁƈΘ 
�
�向ʞƲ�什%à��S?נ!�
�³Âʅʹ难�àć ȨĶ;à�!�向đ'
osפ Ä�C�:很ŬĢqě<四Ɩ6ʹ难�õá���?נ

 Θ 
�
נ0àćנ�

�ÁƈΘ ˔ʧˁαØ URL <+�X#?

 Θ đ' osפ“/ıà���àć四ȸ̄ƃ.��č

ɗþ四Ƃûנ�Ù6�¢à��àć四-Ƃû
�Õ)�ť�ȍ
�Wć�ƚȹǝנ¿˙àćפ�B��­Ȃ四Ƕ�*Ɏ�ŜHŴ³时̄ק”向
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https://github.com/Snailclimb/JavaGuide/blob/master/docs/dataStructures-algorithms/data-structure/bloom-filter.md


ÿŌסÿ��̞פ⼜ÿŌ HTTP孩服פ

óÔ�(4�7!¤�*Ɏ:

1. DNS Ōҁ
2. TCP ƖĞ
3. <ņ HTTP ÚĽ
4. ĦȿˁŅ¹ÚĽě电p HTTP Ɯ�
5. ˔ʧˁŌҁֽ⽇Ȃ�
6. ƖĞďͧ

ɝÔ)7ƸȞ!��ɸ�ĝפ

https://segmentfault.com/a/1190000006879700

�ÁƈΘ TCP = UDP Ț²?

 Θ
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https://segmentfault.com/a/1190000006879700


UDP 	ŋņŞʗl��ļ�ƿȸȲƖĞ四ĵ;�r	ē� UDP Ɯ�N四�ļ�Y9Ɓṓƒ向˂
` UDP �ťκ)ƶƞ͝四»	ɏ³Iͷ! UDP ́��f6
ǣ�Ą�xǖ́�סH�ő%Ć
t服四Ânפ QQ ǒŮו QQ ĹȾ וĬ˹��

TCP ťκ�ĠƖĞ�Ħȿ向	ŋņŞʗl�Ɵ̿ƿȸȲƖĞ四ŞʗŋņďͧN�ϋ©ƖĞ向 TCP
�ťκǕ˹ŷ�˹Ħȿ向ƨ� TCP �ťκ)ƶ�四�ĠƖĞ�ŋαĦȿסTCP �)ƶÔ[	 TCP
	ŋ明Şʗl�四�
Th得Z�ȸȲƖĞ四m˓	Şʗŋ明%四
́ƒ̯וĢוËŋוǰ话ͲŇ
rŇ四	ŞʗŋÃN四,�ʤBƖĞH�ƅʨżɬȇ̞服四��Ä7天ǲ�«�ǅ�B̼四ń
ƒ四ÍăͲŇ四ź%ˁ7ȰƖĞƻ¹�向��˘Ŝ时̄ŞʗĶĕ�Ʈġ��/�四,�他Hǅ�Ņ
¹rȇ̞向TCP �́H��êŋαו<ņ=ĞēΞêוĵɎɅɊ�Ñɱ向

�ÁƈΘ TCP nōŎɵŋα)ƶÀ?

 Θ

1. ĜHŞʗ|4ԠC TCP ƒ�6ȓĔ<ņ�Şʗɡ向
2. TCP Y<ņ�u��ŏÝ�⼼ś四Ğēx>ŞʗŏÝ�ş̐四£
̐ŞʗŋņYĜH˽向
3. �ƲǞ9Θ TCP ¼ŎŘńƮġ=Şʗ�看ɕ=向����̹�̹�看ɕ=四Ʋ��看ɋŞʗ	ŋ
α*Ɏ��ƁōÏŧ向nsē�ǳ�看ɕ=
ʦ¦四TCP ¼͒˾��Ɯ�ǳ=�́ƒē�ĮƜ
�ǳ向

4. TCP �Ğē̹�͒˾Ëȟ�Şʗ向
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