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€ A% VQ Tz40 +Hi1zP_ A LinkedHashMap © h X1 p  H'H

Ai /bz 1 HashSet@HA™ a1 "~ 1 1 z1 HashSet@A | o!
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3.4.Map

3.4.1. HashMap® + + ~

HashMap i 'Q @GiihashCode ©& UQQi 2 » QU i ! @ I hy EWS&I + a vOHED
{08} yiH o 2o1j. h@i HashMap w» E & 1 e @i mwnullt BI AT

e @O nul HashMap 4 Y G=z1 oy H ! @®dr A41Ya'H HashMapt ' T h M
7 QQUE 7 b » 4YG=1 ! @7 Collections @ synchronizedMap A | A&

------

HashMap © ®4 ¥ G @i 71 & a £t ConcurrentHashMap & C1 i dgl kJ
HashMap ©8iJ _

3.4.1.1. JAVAY

Java7 HashMap 4514

JumEE,
n []
n []
n =
. L]
anmn? L]

Illl.

'llll'

next next next next

next P T L LI LI LT LI L LI LET TS next
= static class Entry<K,V> .

. : implements Map.Entry<K,V> { - .

. final K key;
*  Vvalue; :
. Entry<K,V> next; N
H int hash; .
e
z Ab i 1 HashMap T AQ41 + 0 Qin%BAFJIIT ADPD i AL YBALT

Gih yi §,_ 1 Entry 8ih se1 Entry Y 9 hA R & X key, value, hash 6> 7272 p b 083 next

1. capacityx E° Q4k 1 DA43Y2"n1 ! QEKI 'Ek o Q42 nwE @21
2. loadFactor x t DI % 0.75
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3. thresho ldx "Ek @ ©1 w’: capacity * loadFactor

3.4.1.2. JAVAS

Java8 M HashMap T PN w2z @ a sl .t A "1 AQTY Q4+ +N

m -’I (’j

i 0 Java7 HashMap @k 41 6 C~ 11 QGHS61 | Qhash®&a Ci 28 hy Q40
TYi %l HT ea @& | ’ AAY% 1 s5¢i1 R 6C B H &« yn’
Gl Y1 W OM) W H ‘@A 1 p Java8a 1 E A OBIF T 8AQ@a
h N QwA "1 g Py T A@HO6! @ HH ¥ ¥ w O(logN)

Java8 HashMap #4514

[ e
@ O

.
L
]

\ next lnext

<+ -
H 3
] 1]
X x
= -3

/
_
/

o

3.4.2. ConcurrentHashMap

3.4.2.1. Segment
ConcurrentHashMap = HashMap 6 T Tj » @i HT + mE'HYXA "HA1 AQ@ ¢

P QA ConcurrentHashMap * A A Segment 4 &1 Segment Th b “ pdb 4 p B
YOI AQEr"SA hNTw W 4 FYt dat 8ErsAT” DRD! T A
segment

3.4.2.2. n- Segment ReentrantLock ¥
MDn Of 1 ConcurrentHashMap @ A Segment Q4 | Segment N°H
ReentrantLock T T 1 AQ Y%K T OFHA WO A segmenti T E 3 %

A SegmentT 1Y G CBh N uplEd ¥ G
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Java? ConcurrentHashMap 45443

next next next

Segment[0]
Segment[1] S >

Segment[2] .

Segment[3]

s next
Segment[4]

Segment[14] > m
L
[ ]

Segment[15]
MMEHETTI S RER:
3.4.2.3. - 16~
concurrencylevel x X 1. XA 'Q Segment Q Oy ' N E i 161
(B 1  ConcurrentHashMap 6 16 A Segmentst A@N i1 AHO1 wAr ! @a HH
Y16A4 Y XA L E ECHEHA" | " upj @ 9 Segment i A6l @p. Dp @iH
6 JWmOUH&1 HT f. Dp@oi ETj ! @QEK® Wuy %A Segment 5 1 Th
Y%A Segment Ei e k Jd@iHashMapt j E 3 43Y G=1 A@/ n 7 J P
3.4.2.4. Java8 R ¥ -
Java8 M ConcurrentHashMap " % z oL JavaBCA R A "

Java8 ConcurrentHashMap 4544

’I 8 8080 8 Illl ’l
a

N

/

) 88
/N O\
" e
2 o

‘next

‘next
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3.4.3. HashTabl€ n

Hashtable i ®4 1 EA 1 m@Ws | T - HashMap 41 1 j a2 @§ E'Hs Dictionary 1 1

XhTi4YG®I v H E® A4YT  Hashtabletr XA &j b ConcurrentHashMap 1
t W ConcurrentHashMap A ° 4 Hashtable j & pATlb A &1 | j 1Y G
Gif, T!1 @1 HashMap o Qi 1Y GG, T! @1 ConcurrentHashMap & Q

3.4.4. TreeMap™ ~ ~

TreeMap h X SortedMap i £1 f 2 "HE3 &1 ei Q nzi Ty 6" 21021

A @Yhn2z©Eys w1 ET lterator o TreeMap Hi & o ef f 2 b

b' At Nzl m 4 At TreeMap

p 1 TreeMap Hi key 0 h X Comparable i £ 6 _  TreeMap € s h © G
Comparator 1 ¢, hp 'Hi . java.lang.ClassCastException 1 3 ©&ia W
v @ X https://www.ibm.com/developerworks/cn/javalj -lo-tree/index.html

3.4.5. LinkHashMap®

LinkedHashMap T HashMap @ A D411 3 &~ e Big b Z 1 p T lterator v
LinkedHashMap Hi X é %8 e O hi xa @i O @p_ HVvQ Yt Kznz
v a 1X http://www.im portnew.com/28263.html

v 0 2x http://www.importnew.com/20386.html#comment -648123
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4. JAVA

41.1. JAVA 0

CountDownlLatch
CyclicBarrier
Semaphore
Executors
Exchanger
@ ReentrantReadWriteLock ReadLock

ReentrantLock

@ ReentrantReadWriteLock WriteLock © Lock

@ Condition

© ReentrantReadWriteLock
O ReadWriteLock

@ LockSupport

@ AtomicBoolean

@ Atomicinteger

© AtomicintegerArray

@ AtomicintegerFiledUpdater
@ AtomicLong

® AtomicLongAmray

@ AtomicLongFiledUpdater
© AtomicMarkableReference
@ AtomicReference

@ AtomicReferenceArray

@ AtomicReferenceFieldUpdater

@ AtomicStampledReference

L8 10 = il M

4.1.2. JAVA

41.2.1.

Thread 1 i T hN™

| 61 Thread 1 18 start()

Y1 XE runQA |

Runnable i

@ ConcurrentLinkedQueue

® ArrayBlockingQueue
© DelayQueue

@ LinkedBlockingQueue

O BlockingQueue
N
@ 2riorityBlockingQueue

tools

© Queue © synchrofdusQueue
@ ArrayDeque b
ey @ identityLinkedList
i
O Deque | @ LinkedList
© BlockingDeque @ LinkedBlockingDeque
CopyOnWriteArrayList
locks Y
CopyOnWriteArraySet
ConcurrentSkipListSet
ConcurrentHashMap
ConcurrentSkipListMap
Juc g L
© RunnableScheduledFuture
© RunnableFuture
. @ FutureTask
O Future
© ScheduledFuture
O Callable
© ScheduledExecutorService @ Scheduled ThreadPoolExecuter
aotmic O ExecutorService gl
O Executor © ThreadPoolExeculor - —
executor

@ ExecutorCompletionService
© CompletionService
@ ThreadPoolExecutor DiscardPolicy
@ ThreadPoolExecutor.DiscardOldestPolicy
© Th c
@ ThreadPoolExecutor AbortPolicy

o

Y

O TimeUnit

[

Thread

A O8] Ad Y ®hae ko4y ey A

I ENK O AAA

Ahel b
h eeA |

public class MyThread extend
public void run() {

}

}
MyThread myThreadl = new

myThread1l.start();

s Thread {

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

MyThread();

4.1.2.2.
b*s t @4 TdJd extends D

Runnable 1 &

o A
extends Thread 1 %Hi ' @h X A

Runnable

A11 00D i

public void run() {

}

public class MyThread extends OtherClass implements Runnable {

System.out.printin("MyThread.run()");
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/['* 0 MyThread | Xhaep A Threadi Xe s t ©%iMyThread h sy

thread.start();

public void run() {
if (target = null) {
target.run();

}

4.1.2.3. ExecutorServicea Callable<Class>a Future

Callableyne ' @ n AFuture®M 1 p M i 1 geté! @ n’

t 5 Object”™ 1+ WJ T4 Y -1 & ExecutorService 6! @QhNe A ®

\J t

® + Oy No h N Callablei £1 1 n©hi n + 68y No Runnablei & "E

Callable y N

asir 4

ExecutorService pool = Executors.newFixedThreadPool(taskSize);
List<Future> list = new  ArrayList<Future>();

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

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

list.add(f);
}

pool.shutdown();

for (Future f: list) {

/I x Future M i nyne + & X i 3
System.out.printin(“res x " + f.get().toString());
}
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4.1.2.4. G

1Y=QQz i P ¢ T WH @ ¢ Y YekK GIHO | 81 | B8H 6
v T Wo 0w YaCl! @QET Ae@M X1 CBT £ 4N -

Executor Service threadPool = Executors.newFixedThreadPool(  10);
while (true ) {
threadPool.execute( new Runnable() { //
@Override
public void run() {
System.out.printin(Thread.current  Thread().getName() + ™is running .." );
try {
Thread.sleep( 3000);
} catch (InterruptedException e) {

e.printStackTrace();

b

413. 4

Java 1Y -© A1 £ Executor i1 Hi KT Y Qi Executor Xj T A4 Y -1 @
EYT AE 4Y@Tuov ~“* @YY -i £T ExecutorService
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class Executor

sinterfaces
CompletionService

4

winterfaces
Executor

) ExecutorCompletionService
+ execute(Runnable) : void

I
£
£

ScheduledThreadPoolExecutor

xinterfaces winterfaces 2
winterfacas "
Callable ExecutorService Future ST
Delayed
+ call: T + bmit(Runnable) : Futura=<2> + canceljboolean) : boolean o Ti e
+ submit{Callable<T>) : Future<T> + get()-V ’ + getDelay(TimeUnit) : long
+ get(long, TimeUnit) : V
- -
- - -
- - - -
- - -
AbsfractExecutorService cinterfaces winterfaces
ScheduledExecutorService ScheduledFuture
+ schedule(Runnable, long, TimeUnit) : ScheduledFuture<?>
+ schedule(Callable<\">, long. TimelUnit) : ScheduledFuture<v>
+ scheduleAtFivedRate{Runnsble, long, long, TimeUnit) : ScheduledFuture<?>
+ scheduleWithFiced Delay[Runnable, long, long, TimeUnit) : ScheduledFuture<?=
&
#
4
s
/
ThreadP oolExecutor f’
£
.
/
Executors
4

newCachedThreadPool() : ExecutorService
newFixedThread Pool{int) : ExecutorService
newScheduledThreadPoaol(int) :
newSingleThread Executor() : ExecutorSernvice

T

ScheduledExecutorSernvice

newSingleThreadScheduledExecutor) : ScheduledExecutorService

4.1.3.1.

newCachedThreadPool

a Al'i

Er~Qatyned 2a

~

a

P41y

A4 YO Y -1 Hf p @’

W'Y

0834 Y

Q

t

%!

H 3'YM

o Y -] hAr y M

4.1.3.2.

newFixedThreadPool

A 'QnThreads 4 ¥ hIs: 0 ny ndg o’ 6

P& T4Ye’
1Y 4Bl

| — AT YN

’

TynNp
Yy AA4YNMwE'E

Y

énp

A M
a A

b €
@iy ne b

é R H

GPE Q 15

4

+

e AN

Ho'l

RYYetrps?
Tyni

M~ Yy M
TAsw e

Qi
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4.1.3.3. newScheduledThreadPool
& AdY-1E' Gnpnha o« uhd 0 h Qs E

ScheduledExecutorService scheduledThreadPool= Executors.newScheduledThreadPool(  3);
scheduledThreadPool. schedule (newRunnable(){
@Override
public void run() {
System.out .printin( "a s N ");
}
}, 3, TimeUnit. SECONDS);
scheduledThreadPool. scheduleAtFixedRate (newRunnable(){
@Override
public void run() {

System.out .printin( "& 1N @ Y%s N 'E K");

}
},1,3,TimeUnit. SECONDS);

4.1.3.4. newSingleThreadExecutor

Executors.newSingleThreadExecutor() + A4 Y -¢g¢ A4Y-E® A1,
n
4.1.4. ( )
E41Y , da&Xko@oi Enji kxvd X E "6 1 QT IoE 'TE
pAY@H ue Qal E 4 A& (New) 8/ ¢ Runnable € Running ¢ L
(Blocked)> ™p (Dead)54 "6 OTT E4Ykov@o1 Ej!'{ ~" | ™ CPU s
Il AQCPU prf4Ye ~ Quszid4YT6Chn Kp le ~ Q

4.1.4.1. - NEW

EY 2 L 43Y8J::A8701 %HK* IVMRT'

NétL X DpoLa~-w b
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4.1.4.2. "~ RUNNABLE"™ *

E41Y M L 43Y1:28A76 Java O hwUT, &A| 7' >
Yz Qw1 ME vy
4.1.4.3. “ RUNNING™ '
b f: L. 4TI '
)
4.1.4.4. " BLOCKED™ *
L P87 “YAY+t we Mot GA” cpuBEr 1 Co . ~ cputimeslice 1 p Hy B
17 3 (runnable) " 61 ¢ ® h WK & cputimeslice (running) "
) L ©silr™ ° s My
~ o.wait-> VAR
(running) @4 Y "E o.wait) A | t IVMh'H 4 Y @M E (waitting queue)
A
(lock-> )
(running) @4 Y p n M ©a g Hi \ 1. JVJMhH 4
Y ®3J - (lock pool) A
ir (sleepljoin)
(running) @4 Y "E  Thread.sleep(long ms) & tjoin) A |t @a A, = /O 8 Hi
JVMh'H 1Y Jw | "6 Eslep)"d H jon)ME4YA4Baa H &a l/O
I NMHZ%HI 1Y A 3 (runnable) ' 6
4.1.4.5. '~ DEAD"
1IYh@i sYAAd 1 J a8T ™MpTp
1. runQ& callDA | "E H& 1 4 Y* WJ
2. 4Y71 . A’ "Q u#Exception & Error
stop
3. i1 4 @stopQA | J 1Y q j o /M
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sleep () 7] ) sleep()
e o o1 _ S 7
oran G —  om
AT ) 2 8 / N R A 20
WA 31 368 0 SEfFIEN
resume() / {EL 5| A L B2 %% g suspend()

start()
& (il

h 4

yield()ak 2 22 Ak B 58 % U stor()

Error
Exception
run()/call()
AT K

4.1.5. 4

4.1.5.1.

\ 2 J 1 4Y¥Ys 0J

4152. g F F
runQA| E HUL 4 Y8h* WU 1t Gt WVGPRAIYT TO4Y EGC H oG
L EQ®RY < PR 7 @r i1 €1 w PI1Y Er Aw i 1Ty &by
@ 1 @A | 8T A boolean 1 3 @%.01 X J A%Ow true & falser i~ while

fvie 1M "~ &

public class ThreadSafe extends Thread {

public volatile boolean exit = false;
public void run() {
while (lexit}{

/[do something

}

he A . %0 exitt E exit w true Hi while i v . 1| exit@ O false.p h © exit
HI &£ 1 CBF pa H-E
T+ A1LYT! N exit @6

4.1.53. Interrupt

At interrupt) A | T AALY OB U X
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8% wait,soc ket A ©8% receiver,accept M A | Hi

1. 4YI2: L "dxb A" sleepat
hAEIYIZ: L6 E 14 Y 58 interrupt() A | Hi hi | InterruptException a W
LA AA|T, AW m Q aWwito break ., 1T v"'d1 xa

§C®d hd A4 Y GTE

2. 4Y " Ixx LT & x A& isinterrupted (), A4 Y A A%Or T v E A&

interrupt) A | Hi A A%O08 hJ truet = Frs h 0@%Or i 1 vi I

public class ThreadSafe extends Thread {
public void run() {
while (lisinterrupted(){

try{
Thread.sleep(5*1000);//

}catch(InterruptedException e){

e.printStackTrace();

break;
}
}
}
}
4.1.54. stop - b n-
Y2A! @ i &7 threadstop() [ A 4 B4 Y1 YT stop A|T En @ 6 Vit w
Voo aj T 7Y WY 2w TP T her )t gt Gu3 Tox
thread.stop) T e 1, &D4 Y@ Y S hi k£ ThreadDeatherror @i 1 Xhh @D
1Y AY GBA® Y M T @i g1 T w 31 QQE - 61 b p
Iy 37T Q& 1o
Nj 7 61 THAYp A P . q@@QQHI &' I M PRPE™ o@izr V2 !
%1 Xj O /Er stopA|r 4B4Y
4.1.6. sleepb wait\V #
1. M3 sleepQA |1 6C x ~  A|T R: Thread4 A @ 4 waitDA | 1, T R

Object 1 a ©&i
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sleepQA | Mz ~ Y2 pyE "YA@H 1 , cpu TH4 Y1 HT H@E | ' 6 ot
3'YG1 E'YA@H =~ whs 0 Qv i)

P T sleepQA | B YAaL 4Y] h OM

GE 1 wait)A | @H61 1Y hQAM I VMENM BME h-1ED M%

M 1 notifyQ A|la 43Y¢& M h-="1 nM v o

41.7. startb runVM #

stata BA| [T KO4Y 1 "* h X" A4 Hp Mé& run Al ylb "E H7:
'@ 1 AATE T @
T Thread 1 @istart)A | K O A4 Y1 H%4 YT 2284761 X=6&
Al runQM w4 Yy Eye” E B A4Y@Eki4YE 61 AD
run’ QE A @i Run A | J 1 %4 Y4B t o CPUW Yy TE4 Y
4.1.8. JAVA

heoxfi 1Y -CHooOn4Ybt HIE ¢ 3 4Y I E® Az61 omr AlY 0é 3
HONnt p=&®1t A4 Y ! OnHhs O~ A
UXAXFTAY@UXA1% Hi 152 mv 1 AGEGEM =4 Y @& '0On
4 x setDaemon(true) I J4 Y wof i 4YbBYN AT A4 Y Jwmfi 41
@WAAT p4YM _ de6e 1413YM @EisetDaemon A |
n Daemon 1 Y A f 1 A4 Y CI Daemon G
1Y, T JVM4_ @ @ Tomcat el b ap Web Z7 Ak 0 A4 Y1 A4 Y G
1uvQXjh> WebZrY23Yal BT 1o0&ay B WebzZt 1 Al
ofi g @i
example: yyt ®4YO0T AJEG { 1Y I EAGCHEN 2A] WOY M 083 Thread,
Y28 hWF1 4yt yuyt @f CB8nR° 1 Y

EDApHA. o6 6a L12h H 2 1Nd

A 4 o O

1ueQxfi YeDaemonCi ped @ Y:e Y E” %:i AMXhv
Q&6SE s MynNaMél nePal & 1 8T fi4YjO 3441 Hi ©
Z2dA 1 bdADadl UMD E JVMA AGGEH Y T fi4Y8HS61 JUMBE! @
ST wbt ® AdQi @ fi4Y, IJVM|j h
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4.1.9. JAVA

4191. |
oy T M0y 6ytro w A~ Nt~ Xa @ T ¢dHI %K=s0 QQUEHG R
Kji hMot AQj hi 1 HI
€% i K@y Nib' T "ACI
b . @ -5 - ©BIHA
java A B0y ¢ i CAS'HA h K@i CAST M~ Ais D HA
4.1.9.2.

P81 OVyiro W A1 XAT @ {6 1 %KsO QQEHS R, K
hor AQ¥%Kp ~ QQWEHS6 hi 1 ~ . Ky = AQQ8hblock” 0
java A 18 81 AQSt “ i @ T X6 casOy = no1 onj oo
Eh O | b RetreenLock

4.1.9.3.

s ' snN WMDI

1Ys " 1 w6 cup@h T 7 86T cuppg¥YATIiaobt T o onmjl v 4N
Af 1 1ocups  YRTILAQ h As ' M8 9wz H

b' Y& D84 Y E @IH s " MEWwzH €= ® | 6hM TE' 71
Y YpwcMEéH 5 T nj 1 H 14YhyBs ™ 3 L 'H

n

s 7 OV T o NJAYEE L M: @ j vt hi T H W~ @iy er
GT12WyooO” 1+ ws " BEdhnzdY LY Wy @HASR:G1  P'HAh
Mz 4 YAl BKI T & QR

BT b' @1 el GaY® G H 11 "E atelr HOOj T
Frs ' " tiwms S op n 7 Tt ocpuYNrTnT XXj XXt a H®?
AYp1 A thMr n ©FH E 1 4V¥s " @dz0z4Y LY THAGRG

TE cup @ Y wj T n' cpulr @& cpu biH AQ@ YU T EC Hos W

v© 16 “ =3 -
s ' D W w1 C CPUBE 0j i M n Yo Jn HibMs O
s "BFE H O6b's E H 8 | h&z HMYlizs  TH; 1 CPU 01 &
héoQyviloEe] + % @ Gk Q W v A
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JVM M3s - QBE 'O jdk15 Ay T R oo g Lz

s ° YP s "WH jpidh® o ai T Kpa A i@ " H Q@3 @0
Gaw 6" hi g mOAAYIP T a QEH T wad AH 1 aH JVM ME

CPUGE &r" Y~ A~ @Mp1 b Wz m: CPUs, “s "1 b'® (CPUs/2)
AdY*  gs "1, 91 4Y 1 Lib"* pgs Y YANOwner al”™ wp, & s
H g5 Q& v Lib" CPUIZ: o2wWA_  yBs 15 H Gioquw T CPU
wie Ya € CPUAé Y™ AQQI CPUBEé”™ AQQ 1 @®WH TZi1s  Hh E®
AlYWUX1e @ITa

JDK1.6 A -XX:+UseSpinning Ak
-XX:PreBlockSpin=10 ws =~ K QU

JDK1.7¢ 1 =& %v Q1 * jvmi g

4.1.9.4. Synchronized

synchronized E' @"Hy Y A NULL @M EA HR:" 1 Agl I a HR: !
V

Synchronized b

1. A2 A| Hi  wIEF M @i ee(this)

2. EA12 O A| Hi W@ Classh a1 wt m Class® H'QQé Up WV PermGen
g jok1.8 , T metaspace{ | <WVT upHp @ + % 6A| ~ E3Z4E Ap |
h A® 1 A|®EH Yy

3. synchronized A1:: AM heaeH HE A®dQ@ M W @hH ¢ E®Or A © 1

EAA4Y *c AM = HBEHG61L M~ 4" hN P4YéeUpj aok®" a
Synchronized ]

1) WaitSetx v P T wait A | L BH Y &Jp P

2) Contention List X LA 0 @Y X Op AT T Ay

3) Entry Listx ContentionList A PR )

4) OnDeckxy Y H™ 1 )

5 Ownerx E° T4 n A 0@ Y MmwOwnery
6) !'Ownerx E’ Q4N

Synchronized
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Waiting Queue | Ready Thread

~o._ | |
—q’ Contentionlist & - EntryList ‘ @
] @ :
\ . 4 J
- o- @ @ *
/7 \
{ Blocking Queue
Running Thread
s ] e

| |
\_ J

1. JUM %Kx °~ @P n, AQQry: 1" 6 ae OnDeckl 1 HT XA U 11

ContentionList h 2z  ©X A 41 Y CAS I W HMP FJd@1 1 JVWMhN

1YNUO EntryList A Awmd 1" 43
2. Owner 1 Y hp unlock Hi N ContentionList A @ ° 4 Y N EntryList A 1 X “Yh

EntryList A @i A4 Y mOnDeck 41 Y& ~ T wX =@ A4Y L

3. Owner 4 ¥ Xj "1 ™H e N OnDeck 41 Y1 af ™M 1" @ _ A OnDeckl
OnDeck A T4t 7 R3WOEI HT T 2O M e o
JVMa1 COH 1 O wMewn1' ~ Qb

4. OnDeck4 Y n’ 0o hwwOwnerd Y1 G=®é’ ¢ BIKt y © p EntryList
A b Owner1\ WaitA| Lir, N WaitSet * a1~ e« AH" notify
& a notifyAll ¢ t h A = EntryList A

5. Iz ContentionList EntryList WaitSet A @ Y Jz3: L " 8 LT+ "HAV 1
' Hé& G Linux 5/ i 1 pthread_mutex_lock 5/ ° "Qh X G

6. Synchronized T 3 W Synchronized p 1 ¥ R ContentionList 'Hi
LT MET A T @y

jaWeEn o ® Aj 3aWaeE wbéTs 0 nm @MY T 11 OnDeck 4V &
O

v O X https://blog.csdn.net/zqz_zqz/article/details/70233767

7. Y%AM ®A monitor M 1 L Th gt Tp o 1
i monitorenter = monitorexit “Yry[ h X ©83 A| [ A% yrI . Al

8. synchronized L 6T T HoDn o' T 14
Y1 FO8BH %OT HAFGOIH ~ A

9. Javal.6l synchronized BN G p

AR i 08k pedco, Glaval7/mb18A1 ZM W E@hNX NY

" Wp AxS TgM 7~ A®d% H1 j 4 HAM A 1

10. N"a Y3y U]

11. JDK 1.6 A T Aksb > 1 1! Q@ -XX:-UseBiasedLocking [ T 1 30b
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4,1.9.5. ReentrantLock
ReentantLoc k /1 'Hi & Lock Xh X™ 1 #Ah©UEA |« HT d¥' 3 1 ~ {H
& synchronized AT H& BIA®TAv I wé” bl ¢ ZaAA '  hH M
drdy ™ GEA |

Lock o h

1. void lock(): "E %A | H, Jor,bht T d
THAIYY®,N T E 4Y,” E 4y n

2. boolean tryLock() X . A
lock()©8n . gz, trylock(OET " " n ,b' jl'T,jhM E 4Y T 1,
E"  4YKt AAET E b .G lockQA |, T h n ,b* j1 1,8
"ME,p° & e [E AYXjAADPITE

3. void unlock() X "E %A | H, . ETovyeda O,bt 4y
Xj'Y® ,0E A|,' T M & W 1

4. Condition newCondition() X AT E @ Jhi

Qs

E"4YE® n”™ &1 1 470 await()A | 1 TAO1 E AIYNA®

5. getHoldCount) X! E 4Y3'Y% @KQ CBT"E %4 Y E lock A | Gk
0

6. getQueueLength ¢ Zx +* ME& n% G Y %X “Q %bk 0 10A4I Y1 1A
1Y @& | %H + @ 9

7. getWaitQueuelength X & Condition condition ¢ + M & % ~ HGEA A1 T G864
Y% Q %b 10A4 Y1 1T a A conditon M 1« Xh%H 10A4Y "E ~
conditon M UEawait A |1 Ww%HE %A| + 10

8. hasWaiters(Condition condition) x T Fe @I YMEBN GHR®ANNRT T
(condition) 1 M2z "Yh contidon M 1 &* N4 Y E ~ condition.await A |

9. hasQueuedThread(Thread thread) x 1 Ah4YT evE n%

10. hasQueuedThreads() x T ¢ &4 Y M & %

11. isFair()x Teyw

12. isHeldByCurrentThread() X E 41 Y1 ¢ 3°Y hi4Y©IE lock A | ©& a°

i false = true
13. isLock()x % T ¢ @y Y4 Y1 1
14. lockinterruptibly ¢  x b E  4Y " AA1 n

15. tryLocke Z x 6 € 1xkp TH ° AYir 11 @&
16. tryLock(long timeout TimeUnitunity xb* pAhMEH =& D A4Y 3V
n
E
JVM 7Y 8 . ° i M wj 3 W 1| Reentrantlock p_ ° QA @&~
feaW @ DpAAI R o3 W AW h E @' 3 W o
Y2 ®: e L e, oWr 3 W o
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3 W Yo o CTRaWEL O O WXM O, n 0B Y hX
Reentrantlock p _ ~ QA wé~ Tt 3W © DpAAl heyw

ReentrantLock 5 synchronized

1. ReentrantLock A | lock() /b unlock() T /b "HA 1 /b
wm dY z,
NaWan|* W @Er 1 /At Reentrantlock o p finally i T g A "H
A
2. ReentrantLock = % synchronized @ Nt ! A A 3 W NA Swod

/AT ReentrantLock

ReentrantLock

public class MyService {
private Lock lock = new ReentrantLock();
/[Lock lock=new ReentrantLock(true);// 3 W
/[Lock lock=new ReentrantLock(false);// 3 W
private Condition condition=lock.newCondition();// . & Condition
public void testMethod() {
try {
lock.lock(); // lock 1
11 x wait A | v & x
//System.out. printin(* A D wait"):
condition.await();
I . & Conditon M [ A4 Y waitt 0 X'E locklock A| &
112 % signal A | o
condition.signal(); //conditon M @isignal A | I @,  wait 4 Y
for (inti=0;i<5;i++){
System.out.printin("ThreadName=" + Thread.curre ntThread().getName()+ ("" + (i + 1)));
}
} catch (InterruptedException €) {
e.printStackTrace();

}
finally
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lock.unlock();

}

Condition Object W&z

Condition 1 ©&awiat A | > Object 1 Biwait A | M @

Condition 1 ©&signal A | > Object 1 @inotify A | v @

Condition 1 ©& signalAll A | = Object 1 G notifyAll A | M @
ReentrantLock 1 ' @o “YhT T4 Y 1 & object B, T 08

A o DdF

tryLock lock lockinterruptibly ¥ #
1. trylocki & & + truet j 1 6 Vo 1+ falsel tryLock(long timeout, TimeUnit
unit)1 ' @Qur 'H 1 bt H 4 = é& 1|  false
locki & & + truet j T3 ~Mé &
3. lock = lockinterruptibly + b A4 Y | "E BAA| 1L H%HAA BA4YL
lock j h1 . aW: & lockinterruptibly hi . a W

4.1.9.6. SemaphoreH”
Semaphore T 9 9:7: "Quiig N E'@ h A 61 9%2% ~A4Y1 n ! 3
Ny YHs t @ @& | 691 11319 I 3N Nh l  Semaphore ' @7 |
a4 PM -1 ¢0-e1 @ %bQQz i -
£ y 1”7

6CC @ & Qm 1@iSemaphoret NTAw Y4 naa @ 1 C3BT F3N |

0

2
ot
L

=¢
[o]]

5

/.8 A Q émb®EzN M
II'ET 5A4YaH
Semaphore semp = new Semaphore(5);
try{ /I 7 '
semp.acquire();
try {
/'y n
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} catch (Exception e) {
} finally {
n & !

semp.release();

}
} catch (InterruptedException e) {
}
Semaphore 5 ReentrantLock
Semaphore ¢ { Hd& Reentrantlock @iAGT A1 &1 A| Obe 1 11 acquire() /b
release)A |1 &> &7 ¢ 4 hd1 Semaphone.acquire() A | w9 ZAA

/b ReentrantLock.lockinterruptibly (AT @' 7 1 CBT pMEXRY O Ya! @
Thread.interrupt() A | A A

%Y | Semaphore Ch X~ T A | e tryAcquire b tryLock
j 21 AT A| mReentrantlock © V' Semaphore Cxp&” 3 Wb 3 W @& 1 O
lp_ ° Qa h

Semaphore @i  H'HACY € v | + %sbReentranttock ~ 1 W dd4 Y+ T, aWa
Nl*W & @ a1 1 @ @WHAC g finally Th g A HE

4.1.9.7. Atomicinteger
X 71 %I Atomicinteger 1 A © & 5 D "HA B Integer i1 1 W @ &
AtomicBoolean  Atomicinteger ~ AtomicLong  AtomicReference M| HC@®h X s N~ a |
Nn.pmb M 4138 a2 mKG st ! @ AtomicReference<v> N A M GIA
®HA péasD'HA

GC” 1 pr"4YY2A1 b+t adi++M Vju®OsDeI T Gl Y "HAe
W& Ch &£r synchronized N "HAwd& AsSDHA1L H JVM %1 "HAz Y®OE™ P
a g4 Fé/Er " AKX h A 2 o' wer " woal “ 1 WAtomicinteger
Wi T T ReentantLock ®iB"~ I
4198. ~ ~ ° -
a i %X ©i B b 1 &j 1 b"YJAVAI GEReentranttock | v 1 CF
g 3

a 1Y@ a 4y vPQ & ed 1P & QK+t ® n  @H 1 Hjp
i

€9 p JAVAy ‘. i ReentrantLock = synchronized Y]
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4199. E bt E
E " Fair”™

T st T e @ MEBmUH YL UXH MEGEH Y X[ Xé

E ~ Nonfair~

T Hja n vEé 116 n 1 nj s U0 PJVEé
1. 3 W 61 %3 W 5~10 M1 + w3 W pA/ G T AT A
2. Javaa @isynchronized T 3 W 1 ReentrantLock Gilock)A | T @H 3 W

4.1.9.10. ReadWriteLock Q

R0 611 Javawé”™ 1 p s AL L p B ALET T 1 bgi b
=@ @y T T By hAYYyiw TY2ZOE @ T s

LA A j e m Mar T jvms t i @ &E i BS Z@ o
b 4&WiMH E Q! @QE~rKaH 1 HjiaH 1 8&i
o]
b'aGih N QU ET ® AKp 1 hjiaH nt 8i° Oe 1t @BIHO i

L BIHO i N
Java A @ A1 % java.util.concurrent.locks.ReadWriteLock | A6 v y %ih N
ReentrantReadWriteL ock
419.11. ", \

javaX Ay 08 B  WAS W 1 > Hp

v
" WAT 1L %BKET ® A4YT'Y® 1| Reentranttock 8T @ 1 AAbh XGEA &
S T 3fowr MXit E d° / " Mib*eAE 4Y n 1, TH 4
Y ETMEL MU P86 T jo WXAdlL+w HAX]j hée QQu - &
Hp . B A"Ad4YaH n 1 XA Hp ¢ 1 b x ReadWriteLock Hup _ T

Oy 1 E®K 1T MX1 B AAE  "HAGEY YaH Hp 0

1. AQS@y] 1 Node h ® % AW SHARED= EXCLUSIVE HC® . % AQS °~ A M
€ 1 Y ek n WA

o

E &l A 0! @ ~A "HA |

2. java©®iX A Y A &~ ReadWriteLock 1

& a A "HA I Hb6j T 2 H
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41.9.12. " Mutex Lock ~

Synchronized 1 M g ©® A3IY v gmonitor {[ hx&E HTi w

T8 22 zP@HAV A BiMutexLock [ h XN©@ G HAMA hX4AYe @& Q 6 XT
A6 Q / 061 AG W 1 T6e @ Q T M% GiH 1 61 WKy
Synchronized @' H®is+ + %1 19 22 HAV /1 Mutex Lock Ah N© & CM e

ao

D 1 b JDKA M Synchronized Y@M Y 4Wp1 T/ O T ~ N A OE/ET

7, &

JDK16 Qe w " N & = & AVl @oT 61 @ 611 A o 1 b=

p3b D

4.1.9.13.
wi' 5 OHGOMI xn TE s0b n s 1
7
1 o L @x3b " A1 W" 1 6 4 eHT " 17 pb B

BT EtxH  "41j h, N B A1

D AbT7 M:/AE HAMAI Ve [ hxBEed & @ Hio X A p GBI
N

A Xji1r Mo Ao EG YT p=ordY 1 @ i e | 8
N T F1OEOT 6 g 1 @E  Ye 1 X'~ P I A Z G
"TAYTI OE 2¢e@iy 1 b épgpa H a iy~ 1 6 h M7 1
B /

41914. Z

Hotspot ©#A G4 QEG YA XNZA QU 1 jkjépgrdY1 1 ahOf+a

YAk & 35 ool ge AdY € eci g A4 Ve CASL @A | ~

I AdYye 7357 AV3bd T opA~AYT @ 16 U Njo @A
"E El + w A @ n3 MO AK CASsD'Ymi G3b E p4Q

ThreadID ®IHo & K CASSD"Yrhe "2 A, KA 4 Y1 @y 60 1 35 1A

@3b @y “HAGGOT Qdo m: " i W CASsDYmBEHGT 4L i 1

N Twm pAYT OE atgHw 611 a3 T pE® A4YE a2t gH

t o ot
4.1.9.15. Ne
1 X Mh @ 1 ai M0y ConcurrentHashMap T e &' 4 @i@wBh

4.1.9.16. n.
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ETp®41Y G 0O Z2ir7

NzM & AM 'iT h Enr4Y Z171anM 122 ur X
H™ o1 1 3b 1 61" ¢h WWE 3G n

ConcurrentHashMap

Ne

OoW @ T 8T ReadWriteLock 1 i QI T a

&1 " REar T T Rart o3 T AYGuiwe T ot vy D [ Xa Javaif

JDKXAY 1 "7 6y! agt E "HAWj 891 8!
LinkedBlockingQueue k-~ n, 1 xP &®Q0Q

W™ 7T 1w 3 24 Y @EEOOXAL h %ALY YR
3K 001 Z Yo & Hit., ' & Ay1 b Ma
5 T OnhgFdévAH B o &) el wMp

T TpA "4 @ & poHAd ®Hib'aAnj T

PM @ "HA1 »Qi + wmY2~ A j . A

v @ X https://www.jianshu.com/p/39628e1180a9

4.1.10.

s 7 |

%b

A ]y ol

4Y RBES A | @ waiti notify 1 notifyAll 1 sleept joint yield M

o

yt H 17
1y o5 b |

j

—

BiIH 6 ~1op AT H

13/04/2018

Page 72 of 283


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

l, £

Thread.start()  Thread.sleep(long)
Object.wait(long)

Object.wait() ey

Obiect ioi Thread join(long)
L J_i:'mm” - (RUNNABLE) LockSupport.parkNanos()
¢ .,um‘flp‘" 0 ( i . LockSupport.parkUntil()
T = S RUNNING /‘
BN ) S8meo ) | e
\_(WAITING) / ™~ R ywe F A )
N — = S ~ i (TIMED _ \\ \lrl\() /
iy &/ﬁ%mm G alio M
Object.notify() ()bjcct.noufy( )
Object.notify All() RQ(RL ADY) ) Object.notifyAll()
LockSupport.unpark(Thread) e LockSupport.unpark(Thread)

T U R
\ 453 A\ synchronized Jj i
gfh& Asynchronized S
\ ( % "\

(BLOCKED)

( Ik
(TERMINATED) /

~

ﬂ

1
@
4.1.10.1. " wait”
TOA|EHY JVWAITING 61 E@VEDV I YBE ~ & AAEh +1 by s
i 1 wat)A| ot h OM @  + % watA| ~TpaltA|&datib ga
4.1.10.2. ~ sleep”

Fo=a

sleepMr E° 4Y Y 1 sbwait A|j a @i sleepj h QOE | ®0 sleep(long) h Mr
4Y U TIMED-WATING * 61 & wait)A | hM7 E- 41 3 WATING * &

4.1.10.3. "~ yield”
yeld h&EE" 4Y | CPUE H di mTHA4 A1 CPUH a@ ~ U 11
UXA @ Y@ 28 1 ¢61 1" @& CPUH Qi H wj i AMBI GEHAM I M
IYUXAX] Qy

4.1.10.4. T °~ interrupt”

AA AIYL T YT A AdY A “3NILhEe A4V © AAA% Y
Al Xj ht aowT™d® L1 4BV)

1. 1 interrupt) A| Xj ha A A* p i Y CBT I Running T8 @
Y Xj ht m AAa 4BI kkow J /H' Gin A% HaT

2. N 1 sleep()& &4 Y 13> TIMED-WATING " 6 H 1 interrupt) A | 1 hi,
InterruptedEx ception, K & £41 Y & J  TIMED-WATING " 6
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3.~ ¢ "1 InterruptedException @A | (b Thread.sleep(longmills A | ) i, &
W i h] AA% gyt AQi, aWe 1 1 isinterrupted) A | Nh + false

4, AATBET 1Y dOE A% H1 ! @ %% H GV B4IY %bAaAyJ4B
A4 Y thread BHG 1 ' @ 7 thread.interrupt) A |1 p4 Y @runA| g ! @

i "Q thread.isinterrup ted() @61 W @4 B4 Y

4.1.10.5. Join i

jon) Al Tt METHIY4IBILRE 4YAa 1T AdY@join) Alt, E- 4Y ® |

Y61+ D AAYJ T E AYW L "TOwwmEATEI ME cpuE X

41.106. w_ Y join()

Er ™ P10 341 aXk0o™ D4V TODAY o+ Bl CBT 340
pPD4YJd aWJd 1 H68 1 join() A |

System.out.printin(Thread.currentThread().ge  tName() +" 1 Y AD!;
Thread6 threadl = new Thread6();
threadl.setName(" 1 ¥ B");
thread1l.join();

System.out.printin("  Hthreadl 'E H7%e 2 é¢T "E 34 1Y");

4.1.10.7. ~ notify”
Object 1 A& notify) A|1 o p%M ~— vivMEEDAIYIL b ADdIY p %M
i M8l _ h Oy TA A4Y1 OF yY@® XpMORY. " hHAt 1t 4
T OA A wait) Al pM @ v MEL T E MY QA%M i @ hi &7/

AE o @Y1 o ®HYNQW AAmp M i 302l GWUHA®GA Y 1
A nEEA | & notifyAll) 1 o WK Wi M EGEAGA

41.108. 11 '
sleep()x A AlY " F N
isAlive)x . A A4 YT ¢ éq
join)x M4 Y 4B
activeCount() x Y 2 A g B4 Y 'Q
enumerate() X , 3 Y 2 A @4
currentThread() x € E 1Y
isDaemon()x A4 YT & wf T 4
setDaemon()x J4 A4 Y wmfiT4Y @ A4Y=sfi4Y@n griievéE3
Yo 2 34Yd ad )
J AE YN

© N o o~ wDdE

9. setName() x w4
10. wait)x A Al Y ME
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11. notifyfQx =~ A4 Y AN
12. setPriority() x 4 A4 Y GBIY X 1
13. getPriority(): x & A4 Y DY X 1

4.1.11. 7 )
TBs. 1~ H @ @AA CPUNY%AyYN On Hh©EH 140 "HE yno 6§36
itTipr 1 yn@da A4A0ONT yniyn@ 6363 Wr , 4 YB3V
e Q H a  @AAAN Aynpa CPUI "E wa~ ' 1
Save Context T r Restore Context
threadl | thread2 time

o)t

"

Context Switch
Current Running Thread

http //weibo.com/coderplay

4.1.11.1.

EOHOCHYYNLT 'Y AY 2 Gih e p Linuxv 4 at 487 T X X h
/JbHCGz Ye, A&HCO® Y Hpa sxM €& 4758nNn3=>TH ¢
A osE

v

41.112. 3+ I

T"Ye H e CPU|l év>=1Y2 "Qudigk

4.1.11.3.
T CPUj @Q NHT YyEOGée /o MZE CPUY =~ M § @RAM 3
gq | éw MWr &g Wi \ @ia 67 5 [ VoY 2 o8]
y

4.1.11.4.
T Awrt @ &9 1122 " Ymmz A CPU* p'E @iy J1 & @Om* p E W'Ym

iy J&dai AN "E O GFYmGEH A1 Ty © 72z h oG A

4.1.11.5. PCB-I ® L

-

a° Q@ Wi/ e HAVMA @Y Ol g CPUI M2 Yeyoudl QUi
Q YAz UT 3é&pg Yi e PCB, process control block A @ PCB 4 W M
‘Q be switchframe { 3Uh ~ 3& CPU®jéatl " HGC WK/AE
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41.116. 5 ® .

1. Y A YI N A YpCPUAG"Gei i 687 6&U26amE]

2. poéAasyMi A YO T aXNTp CPUGE] é+ A Ov
3. Y2 QW ATYb @iy Je o Y AAH@EH 1 @O Y pV2
A

4.1.11.7. st ® A
1. E°"E yno@H dr Heo1 M4 CPU* W Vi Ayny
2. ECE yn 10 L1t yHN%yNnY 1 AAT  yny
3. AAYNT 1L E yn=ol 01 yHEY 1 AAT  yNnuy
4. 1 ATh Y E ' ynit ., CPUH y
5. TAAY

4.1.12. b

4.1.12.1.

Ern AdYaH a  AQQHI EK™ . X wod MU, NLdac 3 4y

a1 67 "YXAE @ A4Y1pga H 5E & AdY Hp QQ Java a'!
@ &A1 synchronized n Ef né& AM Gia ¢

4.1.12.2.

Mw™ 1 6T~ A4YaH L1 ECAGE AGG = pMéEe A O &)

4.1.13. A
1Y -Y@ETA3 T i BH YOQ 1 n YANyN® " 1taepgdy, &c
ko Pynib'43Y7Q TwrQ . Q @YY Mot MTE4AYE H7

Wx " an_ynrE HE3 - oemxdVer gl 0f XAQUand Y

41131 Mt w

Y% A Thread ¥4 & A start A | E 7 statk 04Y HJava O h 1 1 GBirun
Al w 1@ run) Al A867T 7~ Runnable M @irun() A| &C! @AH
Thread 1 1 pUstat A| a7 Al y 1 [ © Runnable M 61 4 Y - @ih
Nsn [ VA|aj A n Runnable T 7 Queue h X @i p ni A Runnable e ' @
T o

41.132. M ¢Cw\N&

TBHY -3 C mQ@i 4A40 X
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1. 4Y-1n*e x5, AX1Nn4 Y -

2. TA4Y x4 Y —aDEd Y

3. yni Ax¥%AyNno hxoE A1 122TA4IY VT
4, yn ° ox1reél nEynt wé YA

Java A @34 Y - 1 Executor 1 “ h NG 1 " AT

Executor 1 Executors |

ExecutorServicet ThreadPoolExecutor 1 Callable = Future FutureTask =~ A1

- Executor AbstractExecutorService ThreadPoolExecutor

\

:

!
+ execute (Runnable command) ;
‘
'

\

T 3 i

ExecutorService Executors

+ shutdown () |~ _|+ newFixedThreadPool (int nThreads)

+ isShutdown () :boolean | + newsSingleThreadExecutor ()

+ isTerminated () : boolean + newCachedThreadPool ()

+ submit (Callable task) : Future + newSingleThreadScheduledExecutor () :

: ExecutorService
: ExecutorService
: ExecutorService

ScheduledExecutorService

‘I][H[IUDD[I O O O

= ScheduledExecutorService

+ schedule (Runnable command, long delay, TimeUnit unit) : ScheduledFuture

ThreadPoolExecutor ©85_ A| b1 x

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

TimeUnit unit, BlockingQueue<Runnable> workQueue ) {

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

Executors.defaultTh readFactory(), defaultHandler);

}
corePoolSizex "Yh™ 4 Y — A @M Y Q
maximumPoolSize x “Yh~™ 41 Y — A Biwz 41 Y Q

3. keepAliveTime x E 1Y - "Q corePoolSize 'Hi ~ M@M 4y @65 'H 1 o~
KH 7gh Y

4. unitx keepAlive Time ©ip y

5. workQueue xyn 1 olyO' "E @Gy N

6. threadFactory X 1 Y Teot 722, 44 Y1 1 GEio |

7. handlerx 6 AMXI1 Eyné®Aar j 3l ni bMoOAy N
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41.133. AANY!
AIY-ABHYTJAT H L AAmAyNONL aHEME * Ordn» 1 WO

LjTAyNn~ ‘H6 6 CO ONMYX ~ Tnod n A

JDK JBEO ANV X b X

1.AbortPolicy X ~ i T, awWwit BJ1* W

2.CallerRunsPolicy X E- 4 Y -"H 1 MX ip T04YaA1 E°  bBAGE
yvn T+ “Yjh @bAyni Hirynor4yY@ei o i ho i

3. DiscardOldestPolicy X BAwd @ A o1 CHToN "E @ Aynit X6 W
KOI'E yn

4. DiscardPolicy X M X sBAR |/ Ny Nt )" yM n b B ynb
I T wB&E AT
@i 7JO0ANMYXZhN RejectedExecutionHandler i £1 N @i M X Kn | » h

I Ha! @s t "Er RejectedExecutionHandler i &

4.1.13.4. JavaM Cs|

1. 1Y -, . &H =® A4Y yn " TAwmvQe [ | 1 8\
dGyniiy-G h i 'E EC
2. E 1 executeQ A| T AynHi4Y-hYbi, Ax

a) b'*p BH Y Q gz corePoolSizet w i, &4 Ay Ny

b) b**p @M Y'Q 2:dw: corePoolSizet wN Aynodl "oy

©) b' Ho " 7 i ah” g G Y Q n: maximumP oolSizer w1
& / 04YN- Ay N

d b' " T rantp B Y Q222 & M2 maximumPoolSize 1 wd Y -

hi . & W RejectExecutionException
E A4YH&yNH Ehx ° aAni AynNl'E
E AdYDRQ ' Y h BifH ¢ keepAliveTime { Hi 4 Y - h, At b"' E’

Gl Y "Qz:°: corePoolSizer y A4 Y8 Y& AQ4 Y -EAGYNHGE9 1 E
w4 hoA  corePoolSize ©&iz n
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execute(Runnable) BEOgERE? YES Z0&¥E Worker
7
NO
submit(Callable)
submit{Runnabie) -
EEZECE? YES B 0832 Worker
NO
BlockingQueue(Runnable)
4.1.14. JAVA LA
L " 1w ET L1 %Xn Logs &1 g L " At 4Y L& ~“@byw X
1. E ° A=0QQEw i T AM@EAGIY h s 0 Ley C1  &dQAO
% o
] Blocking Queue
Empty
|—Blockingompu1—'
Blocking Consumer
2. E T Al »QQuEEr 11 FGMEBAGIY h s 0 LeY T A

M@y J1 4Y s Uy

—Blocking Input

Blocking Queue
Item

Item

ltem
ltem

Blocking Producer
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41141, i " v He

A

add(e) offer(e) put(e) offer(e,time,unit)
FElR remove() poll() take() poll(time,unit)
R element() peek() e Aa] B
A T, aWxi ., Aawy
A 2ebx + A:zebBenulad fase, ¥ aht
A _lLxp6ir HAe 1~ L4}V

A Hx @A Epwz ©@H 5 |

~ pr

1x public abstract boolean add(E paramg) X N"'YA f y & 3% ~ aAeb* Vo!
hjh 1Kk (Ut &l H t+ truet b E o=@ roeMooq 0

llegalStateException b * §F VT NULLI , hi . NullPointerException a W

2x public a bstract boolean offer(E paramg) X N'YA F 1 a 3% ~ Aeb' Vo!

hjh 1k "1 a1l H + truet bt EC=® @M o, + false

3x public abstract void put(E para mE) throws InterruptedException x N“Yh f v &

V% T AL NME! 78M eb* ®o

public void put(E paramE) throws InterruptedException {
checkNotNull(paramE);
ReentrantLock localReentrantLock = this.lock;

localReent rantLock.lockinterruptibly();

try {
while (this.count == this.items.length)
this.notFull.await(); /b* ° »> 1 4Y | Y&
enqueue(paramEk);

13/04/2018 Page 80 of 283



1]

N o g bk~ w N RE

]

localReentrantLock.unlock();

} finally {
localReentrantLock.unlock();

4y offer(E o, long timeout, TimeUnitunit) x' @ hMv&éGH 1 b' p "Yh BH

j TE ° ATt *BlockingQueue 1 , .
b r

1x polltime): n BlockingQueue 1/ p H®@M XNjiTNon, , ! @M timev'Q

h®H nj 'H + nul

2x poll(long timeout, TimeUnit unit) X k BlockingQueue n , A BIM 1 b' p
"YA'H gt 7 AOQQ ni_, Yo + T A®QQ &~ H H =07Q
Q nto+

3x take():n  BlockingQueue 1 p 4 %M N BlockingQueue wM, A WM&’

06~ ' BlockingQueue ®AGEQQ T

4.drainTo(): ¥ & x BlockingQueue n A®!' T BIQOM ¢ | @"Yh n "QQuEA

Q1 At @o” nQQe' Wi A K T & &

~

4.1.14.2. Java A"

ArrayBlockingQueue x ' Q4 J _ 4 d @iy |
LinkedBlockingQueue x * J_4aon |
PriorityBlockingQueue X "HYW X 1 1) 2 G 7 |
DelayQueue x £t U X1 ° hN@py | °
SynchronousQueue X j € UF v & |
LinkedTransferQueue X * J_4aonn |
LinkedBlockingDeque X * J_46Giegd |
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IEEAINIE S BlockingQueue

AarrayBlockingQueue LinkedBlockingQueue PriorityBlockingQueue SynchronousQueue DelayQueue

4.1.14.3. ArrayBlockin gQueue a 3 w WP

T Q4hNEOR |7 % C YL X X, & FIFOL Bis, MF J nz VAN
i3 a 3 Wi 1A 3 W TTY L oA FadYagy ad4YUE
TLr HU ! @Yk L @Eixae 2 TroX L@ a4yl @XE C 0 4R
Fvo X Lo a4y @¥Xx ° nf Wi i m 3 3Woh He =

GC' @AET Qi M . & Az WsE L °

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

4.1.14.4. LinkedBlockingQueue o bie ¢, Y owr B

9273 @i | ° 1 a ArrayListBlockingQueue 1 n1 % ° YL X X. & FIFOL @is_ M

Fu N2 & LinkedBlockingQueue o AQ@T 2 @O NXAQQ + ROM:1 f a
M oadt . rT T oN@ i QRat . OYrP g XAGE T1Fac
a! @X s'HA ° ABEQQI Q% ©® QA ° BEXAGT

LinkedBlockingQueue h A1 nn 2z nik ¢ Integer.MAX_VALUE

4.1.14.5. PriorityBlockingQueue o compareTo 0 Z H» 4y x B

T ATHYW X 1 w8 ° T FJd nst 2"2R° ! @ hehnw
compareTo() A | I "Yh f J Nz .1 &&.  Dp PriorityBlockingQueue Hi "Yh _
v "Q Comparator [ MF n2 Fyod j§3 auxAafJom 2

4.1.14.6. DelayQueue a M E” & HQYT1 B
T A™HYAH nfd@nn | ° ° /1 PriorityQueue [ h X TABFJO b
N Delayed i #1 g, &FVH Q@QYRr"WeéT x "~ A NnE FJd E®dpa Qo HE
iTx “aAonfd &C!' @N DelayQueue 1 Q@i Z7 [~ X
1. A&V @ x! @1 DelayQueue 3 AEF VM EOOQI A1 A4 YT VI

-

DelayQueuet fi{ x DelayQueue A NnFJVHI ~“AEOQOQ
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2. hHyn Vv x £t DelayQueue 3 E3 Nh™E @y n="E H 1 i x
DelayQueue A n° y N8 AD'E 1 x %b TimerQueue 6 T At DelayQueue h N @i

4.1.14.7. SynchronousQueue ai Ey A0 Hy~™ € 7AOp

i Ajéufve | " % AputHAo ME Atake HAr e jiAA]lrT Fu

SynchronousQueue ' @~ & Ae1 £ HoFO4YI NEQQ i e N ad
\ ’ XjeUdyMFuvt W Tire 6f7 %bp A4Y AL BQQ € N
D v A4 Y A1 1 SynchronousQueue TBie & 22 LinkedBlockingQueue =

ArrayBlo ckingQueue

4.1.14.8. LinkedTransferQueue

~ >

T A J _ 46 @@ q | TransferQueue  ° M TH L l
LinkedTransferQueue » = tryTransfer = transfer A |

1. transfer A| xb' E ®F a* pMéi of e OA&r takeQA| aVH = b
poll) A | HZ 1 transfer A | ! @™Hi f G e V@ J V"~ transfere € A5 4 b
"= GpvMEil @F Vi transfer A| hNF V& dp ~ ©Etal e XM F

-
+ 05 7€ 4

2. tryTransfer A| , T11 Ailfae’x@WFuiel i enNs a b =dF
aMéi @fF V1, + fase = transfer A | @n_ T tryTransfer A |/ 3 afi ¢

-

i @ A| Yo + Gtansfer A|T o M s a5 ~ € 4

M:V®&®H  GEtryTransfer(E e, long timeout, TimeUnitunity A |1, T g™ 7 ae
VEF M ey 1 HI b =dF O FM, ME'Yh@H W + 1 b* H
=g v, t falset b p HH g5 ~ v, t true
4.1.14.9. LinkedBlockingDeque
T A J_4éd@ied 7 A eb 7 oUYoEAl! @k @bV a3 N, o

M "t mAT ATHA T BERE pAdYaHY H OB8Y NT &1 T %D
Hos: | ° | LinkedBlockingDeque A ~ addFirst | addLast | offerFirst | offerLast |
peekFirst1 peekLast MA |1 @ Firstp JPOFA |1 ~ a3t nepeekl N =24
M AfFJ @ lasto JP@A |1 ~“ a1 ndaN v " e AfJ D
v @ VA | add M ai: addLastt N A | remove M @: removeFirst Hi take A| oV a

aa takeFirst1 J - T J T Jdk ©.s bugl /Er 'H T T Vd’) First = Lasta A ©08IA | ~ IF

°

p . Dp LinkedBlockingDeque 'H' @ JKk BT = Duv gb |
pTA nbwAa

'@ 7 p
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4.1.15. CyclicBarriera CountDownLatcha Semaphore

4.1.15.1. CountDownLatch a M~ 7Ag B
CountDownLatch 1 g’ java.util.concurrent Y it . 1T E! @Qh N4 Q" @il |  %b &
Ayn AlE METH4AYNE H%e é{ "E | %HS' @. 1 CountDownLatch
Fhx 1T

final CountDownLatch latch = new CountDownLatch(2);
new Thread(){public void run() {
System.out.printin(* D 4 Y "+Thread.currentThread().getName()+"
Thread.sleep(3000);
System.out.printin(* D 4 Y "+Thread.currentThread().getName()+* "E H 7");
latch.countDown();
L}-start();
new Thread(){ public void run() {
System.out.printin(* D 4 Y "+Thread.currentThread().getName()+" * p"E ");
Thread.sleep(3000);
System.out.printin(* D 4 Y "+Thread.currentThread().getName()+* "E H 7%");
latch.countDown();
}:}-start();
System.out.printin(* M & 2AD4 Y "E H7%..");
latch.await();
System.out.printin(" 2AD4 Y TJ4E H7%");

System.out.printin(® A AE 34 Y ");

}
4.1.15.2. CyclicBarrier ath) | - E” barrier - g3 WQybYpB
E Y&tV "1 E! @h X 414YMEe o ATOOa Wy a2 HE 3Vt y
T+ REA®MM & 1Y ®@a | CyclicBarrier ' @ T 6Cph™H ATH563Y

barriert E 1 await)A | e @ 1 4 Y § /2 barrier

CyclicBarrier A @ ©A | 67 await A| 1 E® 2A vooX

1. publicintawait) x 77 Y E 4Y1 & A®I Y barrier T & Wa H'E @ Ay
ny

2. public int await(long timeout,  TimeUnit unit) X PiYMéEs hS®H 1 b @
4Y=®  barier T68 i barrier @4 Y"E @ Ayn
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Ty AT bi 1 Dv CyclicBarrier T ' @ 1 ©&

public static void main(String[] args) {

int N =4;

CyclicBarrier barrier = new CyclicBarrier(N);
for(int i=0;i<N;i++)

new Writer(barrier). start();

}

static class Writer extends Thread{
private CyclicBarrier cyclicBarrier;
public Writer(CyclicBarrier cyclicBarrier) {

this.cyclicBarrier = cyclicBarrier;

}
@Overri de
public void run() {
try {
Thread.sleep(5000); // @ ~ [ ¥wO4 h ™ JQQHA
System.out.printin(" 4 Y "+Thread.currentThread().getName()+" =~ JQQH

7l METHIY ™ JH%";
cyclicBarrier.await();
} catch (InterruptedException e) {
e.printStackT race();
}catch(BrokenBarrierException e){
e.printStackTrace();

}
System.out.printin(® A®4 Y~ VHZ%I AAT NTHYy N1 %b QQHA™;
}
}
4.1.15.3. Semaphore a3 M - WTQ v\ e AR

Semaphore = & E Yo w 3N | Semaphore ! @i a H i Y A QI
acqure() n A ' 1 b =®8MEI G release) O A !
Semaphore 1 A % ol AA| X
1. public void acquire(): T n A 1N 'Tz éi_h “MEéI @&

|

public void acquire(int permits): n permits A |

public void release() {}: @& ! Fyip & '"e 10 X e !

public void release(int permits) { }: ® permits A !
i 4AA| h Lib'yNoé E J'1!' @& i ~ AA
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1. public boolean tryAcquire(): & n A '"1N néart,No + truet N n,

1. Yo t false

2. public boolean tryAcquire(long timeout, TimeUnit unit): ) n A ' 1 Np"Yh©s
H g nat 1, Vo + truet ¢, Vo 1t false
3. public boolean tryAcquire(int permits): & npermits A ' 1N néair 1, No
t truet N 0, I, Yo 1t false
4. public boolean tryAcquire(int permits, long timeout, TimeUnit unit): o} n permits
A "1 NpYh@EH g nédiri, Yo + truet &, Yo + false
5. I Q@ availablePermits() A| é oy 1Q
@D\ ATo®d59 Hi1 Hi @ 8ATK1I I +#a'HE(] ATKAE |+ EQFE H
"1 THTKET N A A wadCcoé!' @ Semaphore [ h X X
intN =8; HTKQ
Semaphore semaphore = new Semaphore(5); // H QR

for(int i=0; i<N ;i++)
new Worker(i,semaphore).start();
}
static class Worker extends Thread{
private int nu m;
private Semaphore semaphore;
public Worker(int num,Semaphore semaphore){
this.num = num;

this.semaphore = semaphore;

@Override
public void run() {
try {
semaphore.acquire();

System.out.printin(* T K "+this.num+" 1 1+ A Hpil1 f ..");

Thread.sleep(2000);

System.out.printin(* T K "+this.num+" Q, HOY);
semaphore.release();

} catch (InterruptedException e) {
e.printStackTrace();

}

}
A CountDownLatch = CyclicBarrier § 2hX4Ye @MEIE] ECH ¢j
a |y CountDownLatch =~ 752« A4 Y AMENWATHAIY™E Hyneo 1 E¢
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"E @& CyclicBarrier ~ 722 44 YW Més « ATH1 } 0 44 Y wWa'H

"E @D v CountDownLatch T j T 2 1 @i & CyclicBarrier T ' @ 71 @
A  Semaphore Th= ®ed4 a1t E ~ 1520 Me 4 O i

4.1.16. volatile” 1 S a -
Java w8 MMAGag | o volatlew 117 3Nw @ AHA " TH
1Y volatle v vt b4: 61 volatle w j h Aépl é" AGMTHI nw j I @
SAL+ %p n volatle 1 3@y HOh + wA  JEO
;o
T 13 v MA®1IY! [ O8] GYEH E AIY N v O W A O8]

OM:THAIYT ! @QNo n G

volatile © B” "Yrn, n
sychronized
R volatle w 'Hj h"E 1 "HA1 + %CHj hAE 1Y L 1+ %volatle v T

M % sychronized b E” NG £ wvolatle T ML Tx Aw ANAAY H
LAY T A Aw 2]

CPU 1
Thread 1 crut1 [M[ 7
cache -4
Main
Memory
CPU2
Thread 2 crPu2 [
cache _4
EM volatile w TEHO L YeAd Y Xxkpgée 0 w0 CPUAéaA b N ®
ANACPU A4 Y ! {pjaB@CPUI I Nt YP ™ %A4Y! @O © j a ©ECPU
cachea G¢ " w 1 volatle @ JVM3 =~ %K KIJEA | CPU cache
)
6é i Mvolatle w ©p K / "HA! @3 SDG&GH b long > double 1 3w |
HT Xj 13 i++ MY HAGSDO + W 0 i++1 "HbKHA pePRLTIi Q@

—————

M Synchronized YT ,volatile @ T H=,n MSynchronized @iy 11 E Gp P: e G
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o Y G

"iT 1 €T 1 volatle O®! 10 aH» i bAI TET 3 pXay:
X

€ 1L My © "HAj © s: E ©¢ %b i++ 1 da T b A Gy 6 ¢ boolean
flag = true ¢

€20 ¥ =QOYIPUOTHW DB wAal BT | j a Givolatile w e 1 ]

i o E®pto6 " ¥:VY2yOHgk HET At volatile

n

4117. v Ha@ H

Java N4y 33 AAST Hpné@iAAl Hpné3 @rledbAy!
6> ®26>s5DF JavanéwseIJMMZ ~ 7! s @z 6@ 1 G 7 s D6 G
LNy T acUQY pnatbsolab &Qi W hNA|X
e -~ bbby a
1. NQQ1 & A411 XNM AQQuEHAA® A1 WA |1 y INCEN'SIA
ag1 E pA|i 1 bsynchronized o
public class MyData {
private int j=0;
public synchronized void add(){
j++
System.out.printin(" 41 Y "+Thread.currentThread().getName()+"j  mwx "+));
}
public synchronized void dec() {
-
System.out.printin(* 41 Y "+Thread.currentThread().getName()+"] RX "H);

}
public int getData(){

return j;

}

public class AddRunnable imp lements Runnable{

MyData data;
public AddRunnable(MyData data){
this.data= data;
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public void run() {
data.add();

}

public class DecRunnable implements Runnable {

MyData data;
public DecRunnable(MyData data){

this.data = data;

}

public void run() {
data.dec();

}

}

public static void main(String[] args) {

MyData data = new MyData();
Runnable add = new AddRunnable(data);
Runnable dec = new DecRunnabl e(data);
for(int i=0;i<2;i++){

new Thread(add).start();

new Thread(dec).start();

Runnable by e P

2. NRunnable M Am A1 @ 411 Hp QOQAWR A1 @G~ v 1| %A1 Y MHE Q
QEHAA | OM pv 11 @kh NMQQUER A'HAGER ¢ > B Aws 4 GIR
A Runnable M T 4@ PA |

publi c class MyData {

private int j=0;
public synchronized void add(){
j++;

System.out.printin(* 41 Y "+Thread.currentThread().getName()+"] X "H);

}

public synchronized void dec(){
-
System.out.printin(* 41 Y "+Thre ad.currentThread().getName()+"j X "+j);

}
public int getData(){

return j;
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ThreadLocalt EA SAI ¥4y sw | CWPsAIYLIY 5

}

public class TestThread {

public static void main(String[] args) {
final MyData data = new MyData();
for(int i=0;i<2;i++)4{
new Thread(new Runnable(){
public void run() {
data.add();
}
}).start();
new Thread(new Runnable(){
public void run() {
data.dec();

}
}.start();

4.1.18. ThreadLocalb ~ M " EYy”

U ThreadLocal GA 7

Fo=a

5
TwéedYygwmp w 1 Yw pdYyo@ ve Qg AT 1" Na A4Ygnr A" Qa
a4Te PR3 Hw Gl G vy

ThreadLocalMap™ Ve -

1. Y%A4 YA @ As t @ ThreadlocalMap 1 M 1! @N4 ¥Ys t BIM 3°Y Tal
RARGEH 4 Y1 @ 06 5 t OBIM

2. N A H7T & Threadlocal 6 h aAwm keyt Nj a M ©AT 3 & | a | Y G
ThreadLocalMap A1+ a p4 Y "E @R /J A 0 ThreadLocal h se@iget() A | n
s t4Y3ém@m AM 1 d° N AM AmRv Qe o |

3. ThreadLocalMap Th 6T 4 W ARG&I Ep Thread1 A h ©

ThreadLocal. ThreadLocalMap threadLocals = null;
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Thread 5 &if 26 7

ThreadLocalMap <Threadlocal, T>threadlocals

- =

ThreadLocal<T>

setfvl{

=B £ # threodiocals put(this,v);
]
getfl{

20 £ B threodlocols. getithis);

]
rermave() |

= Wi £R B threadl ocals. remove this):
H

wW ©iThreadlocal £t [ " w7 ~ "QQz 1 Session1nw

private static final Th readLocal threadSession = new ThreadLocal();
public static Session getSession() throws InfrastructureException {
Session s = (Session) threadSession.get();

try {
if (s ==null) {
s = getSessionFactory().openSession();
threadSession.set(s);
}

} catch (HibernateException ex) {
throw new InfrastructureException(ex);

}

return s;

4.1.19. synchronized ReentrantLock M #

4119.1. B4+ W o

1 f1r 8 ~4YMHpM Y o
Tl 3w a2 1Y @rKk éa A
3 71 63 NRao
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41192. B4ri W o

1. ReentrantLock [ ~ @i @& ® 1 synchronized A & &

2. ReentrantLock ' ® ZA A '+ 1 synchronized T j ! @9 Z A AGH W) N G
j'TOowe” T B®ibg O

3. ReentrantLock T API/1 _ ©#& synchronized T JVM 1 08

4. ReentrantLock ' @h X3 W

5. ReentrantLock Condition ' @J h A AT T

6. zPhXj 1 synchronized T a ¢ | | /Er G XAMX1 lockT a ¢
Lr 18§ Oy XAMX

7. LockT A1 &1 & synchronized T Javaa @i, E 1 synchronized 1 5 J @
h X

8. synchronized pA41 @WHI hs O ®4 Y1 @B 1+ % hM: ™ X Al Y
a Lockpal AaWHI b =®30 unLock)=s & 1, E' T &a™ X |

t % A&7 Lock H p finally e A ®
9. Lock! @ Mé& @i Y9 ZaA1 G synchronized 9 j I A&7 synchronized Hi

MEBH Yh ~MEiosiLjTz9ZaA
10. Lock! @~ &=@®61 n 1 & synchronized 2 1) | 0’
11. Lock' @Qw » A4\ "HAGIQ' 1 n 6T hx ~ M

4.1.20. ConcurrentHashMap 0

41201 " N \w

ao

n 4yT°YAn AM @ Qi xa " n " VME T 6L kaG® vABEXAT T

n 4yi SN|Ar 1Y 1" WOHGE s YH €3®zr T ConcurrentHashMap(
&1 WiHashMap)1 ©h X M’ HashMap 6 1| b AA| T getbsetA| 1 b &
CMQA HashMap 7 1! @& 1Y G@M ( Hi 1 4y ® 2z Segment @iz n OO

M % ConcurrentHashMap ©X A Y

4.1.20.2. ConcurrentHashMap | ¢

ConcurrentHashMap | E;3  4° 7 NWA n @ HashMap1 M e w4 (Segment) wo
A ConcurrentHashMap £ 4° m16A31 ndT @WXAY

[ p ConcurrentHashMap At AAZE 1« Xj T NQA HashMap v 1 afi

X i Q hashcode &’ Z éOPpuAdAL O M 41 | XHG put™HA p~ 4y

VUAL D" A"A4YaH put 'HA | E TV jedpa Adal_ 1Y '@

yooF X
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ConcurrentHashMap Segment HashEntry

ConcurrentHashMap T * Segment Q4 J _ = HashEntry Q4 J _ 48 Segmenti !
¥ ReentrantLock 1 g ConcurrentHashMap n» @i ° | HashEntry , 12724 &
MQQ A ConcurrentHashMap Y9 A Segment Q41 Segment ©iJ _ = HashMap
11T NQ4-s Jd_1 A Segment Y 9 A HashEntry Q4 1 Y%A HashEntry T
A J_ G V1 Y%A Segment f i A HashEntry Q4 ©3 ¥ ,E M HashEntry "Q4 ©5
QQ  MoH o X & E MZ 1 Segment

Segment[] Segmenz

H a Sh EntrY[] HashEntryl.1 HashEntryl.2 HashEntry2.1

41.21. JavaT |

41211 ¢3a Wwo

T Ay UYEH Y% 4 Y E GEH AY @ Q WAl AT TYSEE g e
Pl T %4y “a"@E H ar O if«PIYE @WH Q I Ne
eP4YE] "E @H A p d it AAYEE L] hMe QA Yt L

41212 =2Wia wo

Ba A y'Yo 4YE He30 “MA° QD 4Yi"E 1« YWABUI T

AK Hs t @ Y8™HIi TsTi AT AKt i AKAAET 1YGIE H 4
i 14y Q@ “1jépnrdyar I HE® A7 v Aexb* A4V A
" ® I Coo&8 vl oyl i MrQAMIL S v
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e

X l
(\\ ur\\"\. .' | "
\ “c '| \‘ "l |'
\ " \ \
S \_¥ 1 \S \
2103 b LRAEISAR Fr qppyan
e P e 1 ®

41213 VMM WHraé3d WP

java 1T @M Y AT T 1 A Y1 Jdavaad Y hTYUXA1®  CPUH 4 1 huWx/
WX'E |t HUX41 XjTMi7s 17 E H G ifuxa & ~&®'E H
diret UX/A1H® ~ WE H NHj h" j "E H

41214. M, cpuv " o

1. E 1Y 300A CPUL JVMp HOA CPUHA e 972 'H y 93 JVM "HA
Ajh 4y cWHA CPUL GG @A KH AWEE 1 &b 71 vyield)A |
E 1Yt me PRt A L "61 @b L pgloOi
3. E’ 1Yd 1o H run()A | GEly N
4.1.22.

41.221. 4% WY «

1. Xr ¥xon y\ | ¢ FCFE

EQAY ya 7 V| Hi %Kk y Txeot Ay " A O AGr ApX
WAVI NEC Jbgé1 wECS O .8 Yirtaedwdad T p Y VyVa
n

°

T FCFSV | Hi, %k Y1 x84 A O AwX 1 C @ Y1 we
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e H Yy CTH&aGAd o 70 LagdAI N 1zl x| %
VD1 ! @h N9 i @R W
2. TAY( Y)uMX oy |
TAYUX(SIFE gV [T ket T A O AGNWAX H o~ @WAy1 NEC
v é G~ YWUX(SPF) yVu |, Txb T A A X H o~ @ Y
NIf'm ° AEUL £ZENOE X ~"E ~ H&1 &adl ¢« T L @A n HW
Ay V|t J 3AY
4.1.22.2. yxO0yx WY <

bk 3AYL Eep VMA Ok @UXI Nt AV w UX WYX (FPF) y
V| EH V|12 Ay YyHUMANKet T A ONWAUX o BHAY 3 é
Er22 Y Yy HU V[T H N ° A64 " aAMX o @ )

1 i Aux V|
n YAAT M4 ATHH N ABA AUX @ O Yoo Y ~E

b

8
I "¢ HEWAat Al " TA YOAI N H Ny N |3 1Al ndAoa
D 12« PMh'HE 9 €SI HY 4 A

2. 11 Aux AN

W

p YAAi 1 dAa T H n NYx o @ Y1 AEe’'E Hp T'E Q 1 E
w, XD ATUX " @@ Yi Y yY26VYoyBE @ Y(@GEWUX o @ Y)
GIE 1 ANJ N ANAT EEUX @ Y T4 M7 Ay x you |
"Bsgo» N Ay 91 OGWI: 0% KF @h HYA A1 @3 MOT 0 O8I
I' m=" Hv /1 A
20 9 Z%UX Y|
RAS NVMA AL “AYUXY [T N% BN | T3 @ e/ 1 Ay G
éj 3 b' 6CT m“BAAYAIL A @BOOUX | XAEAYyEYX1 ~ MEH
Bura@ ''am 1, AypMé h®H o1 0t ® h° ~In WX o
wp & ® mYX
ara/= =4 S I a5 <1 HE =INYA' ol It}
o _ CERERM] + TORMRSGIEIE W[
P <+ HE S = i b AR e
B2 K x5 15k 1] 2K Mz 55 Bk 1]
)b Ay@MEH ~ a1, 9ONGH ~ 1 TWX Lt 6 V| @
~Ay
(20 E o0 On@EH ~ a Hi Ay Gy X hs GMEH 1 MEH I TWX

L+ GEhNGF X1 X'0n
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B)YM: AyiI Ay@uUX1' @ MEH ©Wwuraw | ETMEH 2 HI' T
Uxax! " E 1 x&@ eérln M et V|nt 7~ TAy1L wa Ay
GEXo K21 ) h/&E Ay Qéj Oon + % N |hx" 4 BOE Et 1 p
TN | Hi % ye 1 XY Z%0E Vi hutJdilA

41223. 17 Q ou WY
1. H a |
p EQGIH | At WA NAGESE A Y YXr XOonds, n& A ° 1 %K
HL "HCPU® A Y1 X T'E AH d H d@iznkx” ms ~ ~ ms E'E
GIH dr HHi " A He A, H AA 91 yY2%XQ%3zNi yB Y GIE
XNE E&6A "o Pytor WH N ° A8A4 ° aADEH Y1 aHO E'E

AH a4 T8 @3 84 C AWA® Yp ANhWH gzt & H aQuy
n "E H

2. A AT AN

(A Z JrAEA T U XWRA © T ja@muXxa M A T @UXAw 1 M7
A " Kel TMR " mMX A H V| "RA " A Y'E H QuiznCR
il a1 pux BT Al Wm¥%A YA hG@GE H A8 n a&bi M~ A ° @

H d %v A °~ ®H d M sl M+l A ° BFH d %M iA ° ©H Q4
7

2)E AA Y géar XNE IV @ Pi1YFCFSs, n Mé y E

Y"E Hi bEip H QpgHG&1 %' "t A A yb*' Ep AH aJd H
yY2z%xN Y WM C @ P Wa §gYFCFSs, Mé YVE Yb'
Epv™ ° a AH QoK' H&1 WOKNEDIMs "1 aal b%i st E A
Ay ( Y)x M 9K Mn Tarpvn % n'YH @ GEIA A

O
T
Qs

3k EM M Hi yY2zé yM Toa O Y gk EV 1K (i-1) ° z M Hi
Eh yvM i ° a@y b'In PV i C Ame YONHL wdA Y 34
X B M 1K (-DaBy M A T N, %HA YNiU 1 *p Y@ n 1o
toyYzH g ® Yo M T @ PLH DN S NAT @ uxX Y

pA AT o9y V|aAatbt AV A T @H axz:r QK TRA el NH
Hi ki 2 B RY4 37 Ab

4123. . H CAS ® wpoO-v 0 - H

41231. t 6z 9
CASe Compare And Swap/Set { % XTI Qi CASV | @ YT ~ xEy9 3AvTQ
CAS(VEN) V. ~ ~“ ALy (BN E ~ Q8GN N ~AS& EhkKkE VOV
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EOHI ¢ hN VS mN b' V&> E&jar, “"TJdOTHIYY “Al, E
IYKy jY wei1 CAS + E V@l h 6

CAS™HAT 1 ~ Oy ©idy w0y NWEOT ms t! Q&1 HE'HA E» A4 Ya'H
AT CAS™HA Av HILE® AhO, ' X&41 “ A1 Tmz h, @M Y] hoY
CkT 97 U Xhe WKE 1 Et O @MY @QAHA gz T @S no

CASHAO =6 1| 3 @QANTHA Y ME 4 Y BEwWRH 1 X u ESY n

4.1.23.2. v d 9 java.util.concurrent.atomic a ~ "HB
JDK1.5 ®is DY x java.util.concurrent. atomic  AY wé~ 4s5D1 T9 B §0

TpriYyLr il E®r AdYa HE PR4AGheyo GA| Hi TORHGI 0E« A

4y VA| U E TA@EYmHI j h TH4IYEAL G, @4 YEus I R
A|™E Héié+* JIUMKME "~ A O AD A4Y 1t ET Y i@

M’z M’z synchronized Y L \ | 1 CAST LV | @ YW phx 22 CPU’

OH % CPU'Ym, "HA™ 1 | A@JUCp6ii & Ezm6d” bi b X

public c lass Atomicinteger extends Number implements java.io.Serializable {
private volatile int value;
public final int get() {
return value;
}
public final int getAndincrement() {
forG)){ //ICASs "« ~ & 1~ @I
int current = get();
int next = current + 1;
if (compareAndSet(current, next))

return current;

}

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

return uns afe.compareAndSwaplnt(this, valueOffset, expect, update);
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getAndincrement T CASHAI “%Kxnéa nQQt o N%QQ> +1 o Gl "

CASHA1 b &1 8 + J' 1 ¢ "7 &1 WmB G compareAndSet . 1 JNIT H&
CPU "Yrp i HA

cmpxchg

J,l’*

accumulator = AL, AX, or EAX, depending on whether

a byte, word, or doubleword comparison is being performed
¥
AR EENIHNTREESSIES

if(accumulator == Destination) {

ZF = 1; ig=hsing

Destination = Source;
) Ed ot =l | SEIRETE TS
else {

ZF=0; xig=@E7y

accumulator = Destination;

4.1.23.3. ABA

CAS h M7 p ABA b CASV |hN A ) n, Néas H @WWQQ api H
"% XOQ yp AH T4 hM QQEwp

%b AdY onexnéyJd Van, Al H6D A4Y two Cxngéan. Al Xh
two " PHAwdE” Bt 9 twowN VY JEBEQQwaE At H64 Y one CAS'H

AAnNgeéaKET Attt o oneHAGL 014 one@CASTHAG!LI + HT j T A
YOT =@ (Y

Oy ©8h NT v Negversionl @AArT 7 ABA I Oy Y%Kp E "QQuEN
O@HAHL hVi Av N1 fv N=>QQ@Ev N 7 8! QE MHAXMv
N"E +1 HA1 ¢ _ 6'E | t R%BKHAGN N h ewrt i AQj h, X ABA

L+ ®mv NERutj R N

4124. . H AQS E v " wWyp”

AbstractQueued Synchronizer 1 b Te "I @& ° AGg ¢ v | AQShO A4\
Hop O @a g vt “ Aag4hN O £:EL bWr G

ReentrantLock/Semaphore/CountDownLatch
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#HiR(state)

CLHRAZU(FIFO) | S8 | =0 & A il
head tai

EAT” A volatleintstate e Hp ¢Z> AFIFO4YME " er 4y 1 0
L Hh 3% ° T volatile T / Ow Il Ty volatle i ©1 p %]j state ©8i
AA®s Y :
getState()
setState()

compare AndSetState()

AQShetd ¢ HpAA

Exclusive U -ReentrantLock
Exclusivee™ 1 1 E® A4 Y1 "E | b ReentrantLock
Share ™, -Semaphore/CountDownLatch

Sharee Hop 1 » A4 Y ! a 'H'"E 1 b Semaphore/CountDownLatch ¢

AQSET At "1 vy 0@ n/ OAAT's heat+ shXt AQS Ehe A
i £1 vy 0© nl+s h@agwshN € state Giget/set/CAS)e A= &dh 64
abstract 1 T + W™ | WAT E 1 h N tryAcquire -tryRelease1 & Hip WA i E 1 h N
tryAcquireShared -tryReleaseShared b * h ©6 abstract1 y ¥sA WA (h) sh XKD W
Ai o £ ja@ heagw' 1 HEp OBWAAC @ s heagwphNHE h

NHEF ¢ state @ nm OAAO! 1622 TYy4YME " @WATeb n O, 2 /

e . MTi AQSTJp PhXB" s h®at v hNH3 bhrQi™ YA|X

1A isHeldExclusively)x 4 YT e* g~ 1 ¢ E &7 condition € shNE

2\ tryAcquire(int) x™ 1 AA 6 n ouv &1, + tuer,  t+ false

3\ tryRelease(intyx™ 1 AA 6 ® Ov &1, o+ truer, .+ false

4\ tryAcquireShared(int) x Hop AA 6 n ¢ Q ", Yo "~ &1l 1 H=EQOL M

Py 0P "Q “dal 1t hdewm 9
5\ tryReleaseShared(int) x Hup AA 8 ® Ot b ®IB o 9AMEdeE i

truetr € t false
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ABS ~ state -

a § v mih NT ABS/ OI @ ReentrantLock weel state DpwmOl  ~ " h'™6 AA4Y

lock)'Ht h 1 tryAcquire() ™ 1 X N state+l %o 1 TH4 Y W tryAcquire() HO h
I~ A4 Y unlock() state=0te 0o & ¢ wBI TE41Y&é€® h n Et1 @
e L A4Ys tT 1 @ ¥ n% Ui stae hA1 1 61! VERO H }Y!
nr Nk Wr wKt T £T 3 statei T+ 6 G

@ CountDownLatch @Qeel yNn° W NAD4 Y SE | state O Dp w Ne |—Y N b
IYAQ 7 T NADAIYT X "E @i %AD4Y'E Ho countDown() 1 state
h CAS” 1 M "A®D4Y "E Heo (o state=0)1 h unpark()3 14 Y1+ a3 14}
6hx await)) Q@ + 1 AAa MLOA

ReentrantReadWriteLock Vv ", H

Pl

ro1s heagw wi~ 1 Alt wi HEAAI HGCE b X tryAcquire -
tryRelease tryAcquireShared -tryReleaseShared A @i Y o ! H AQS 6H'Ys heagH
a Hh X" 1 = Hip b 1 AA 1 b ReentrantReadWriteLock
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5. JAVA

5.1.1. JAVA Ne 1

5111 t ©

~

b e AA|jT7YL* Wes EHayNni 6! @ D Y E ,A| p YU i
hi, AM - 3 U GEM %HL AA|hY" aH] +yM& Du 1
AA|BOTHMD N |AAE 1 AW n ~ hNIb "E FAAW nw

: SQLException
IOException

ThreadDeath p
I LNUlIPOinIBrE!tGPﬁDh]
A= :L __________ I [ArhhmaﬁcExcaption}{ ‘

I [ ClassCastException 1
I | ArraylndexOutOfBundsExcer

51.1.2. Aw, M

Throwable T Java AARD dawaei 1 7 P° w Error > Exception

Error

1. Error41 T "Yjava HV A ©8in s 060 ZT Y 2j hi 1M b
N7 T sk L 7277 AL i @8T 0T AY 2 G B

Exception™ RuntimeExcepti on CheckedException ~

2. Excepton w & b A" "HI AT 'H & W RuntimeException 1 AT
CheckedException

RuntimeExcepti on b x NullPointerException ClassCastException ¢y AT 51 a W
CheckedException 1 b 1/O M- ©8i IOException SQLException  RuntimeException T

Rl'ifgpJdava O *W Q 1. @AW 41 b' X RuntimeException 1
hiyz-~ o
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i AW CheckedException X [ I YaW a1l pA 41 Javad " hA
Y250 %1aWioh, X 0&a°H 3! 1, xaWsEy 2 try catcht 1 aWw
TYO0T OAA X
1. GRAaTP nQQ
et A A i ABIURL
i QAhGEY w! f classM 1 a AEY W ~ T4 Xj ép

51.1.3. Awvs P"Ha

~

[/ B I ’ ~ throw,throws

i . aWwosdeéAr T throw, Athrowst & Yv41s 01 aW

public static void ma in(String[] args) {
String s = "abc";
if(s.equals("abc")) {
throw new NumberFormatException();
} else {

System.out.printin(s);

}
}
int div(int a,int b) throws Exception {
return a/b;}
try catch
5.1.1.4. Throw v throws " W_ o
B b

1. throws 1 p° Qi | @ G aWii ! @ ~Aga throw 7 p° Qi @ 1063

T awwm
w b '

2. throws 1 ¢ " a W T QE" LT, NE Lhan, Xy nA
Agthrow T . vy©@ M 1 "E ~ throwt I T 8 T4 Jd 71 Coora X
Novy@ M T A1 17a CBF trow B AédgHi i | heTH
Bl t+ mE j

3. throws ~ . XaWai Y1 1T &1 Xj hhat PaWgthrow _ T 1.7 awW

"E throw ., hiT .~ «YaWMm
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4 ba T glf naWeAA ETT, da!' 77, awi Hi j h*"® Qs na
Wi ™" @ nawe " Qe Pordon

5.1.2. JAVAT{

5.1.2.1. n

Vb6 LT "YY 2 p H QowTJ_xAE Q @A | ToOE Q @ . MJ
_i ®wp %bW @iJavaScript6 T 00 | %e v Ruby,Python ¥ COR: 08 1

C C++, j R200 Xxrm y JAVAR: £0 0

Qs

xObject.getClass()

getDeclaredFields
getDeclaredMethod
getFields

getField

getDeclaredX A 3L 4 i Class i B 1) H7 1 X
(Field, Method, Constructor) .
S getX I IRl Class Ll 22 52 23k 4% 115 X i)publiciy X

| field.get{objectinstance);
\—lFleld
\ field.set(objetinstance, value);
74 \ \\~\ rivate set
- true);
i Method 1) 4 wstaticlsik. obj = null Ls ¥ T Modtier
ZA)
v 5
getannotations. /‘ N
getbeciaredhnnoraions | LAnnotation SRNEGHEIGRF newintaoce.
/
o

AccessibieObject

invoke(ob), “parameter-value1”);

ass, 3); /
1, O); L
in i

p Javaa @ m T "Yp To6A1 MEyVY A4 fz- Al AGERG= A |
XAM:zyY AM 1 Tz 1 E@yY AA|gw Y0bd n3UQ@3sLd T M A

| @i T & w Java G m
5123. =2 MvzygR

p JavaY ZA A~ M p T h, XNbY13XA H13> H13 A ‘Hoi 3+
" M Hht @H 37" hi HogM 34 h 6AM @H 3" h by
Person p=new Student();

TA A H1 3w Personi 'H1 3 m Student
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or

Y2p H 'Ti1® v e3@M 1 M @d H4 3w Object T ¥ 2 ® T
M © HYI3@WA| = ~ PR LY 2 R HA KM =4 @ h3U
b Gib A Hi |l ~ M s4R:uPi11Y2ET D H3 Ul AN M

S48 h3Ul %H6o A ©m

5.1.2.4. Java £ M API

~a

API JVWM T d o ¢ H A

1. Class41 xr mi& O41 ' @ n41W@WRG1 A|v3U

2. Field1 x Javalang.reflec y A @4 1 ~“ 4 @G~ w 1! @Qr7 n=> J1eA®BRE
S}
3. Method 1 x Javalang.reflec y A% 1 ~ 4 @A |1 E!' @1 nd1aBEA| 3UG
a'E A|
4. Constructor 1 x Java.lang.reflec y a @i | 7 4 ©8J_ A|
5.1.2.5. eMavs aNA Class] vl "HeB
1. ny "HAGH BiClassM | HT r m&¥ Ol ClassM & C!' @y Y 1 1 GA
2. T Class1 AGEA | 1 n 87 r maiEr 4
3. At r mAPI] "THA PR3 U
51.26. NA Class| v 3 "Hc
@ getClass()
Person p=new Person();
Class clazz=p.getClass();
@ class ] Class
Class clazz=Person.class;
g Class T forName() ( nl )
Class clazz=Class.forName(" 1 @z, E"); (w0 W71 )
EGC &~y "HA®BH GBiClassM o1 | @ Class1 A B&8A | n XT ~ 4 A GHA
s RO

/I n Person 1 @i Class M

Class clazz=Class.forName("reflection.Person™);
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/I n Person i BIAQA | 3 U

Method[] method=clazz.getDeclaredMethods();

for(Method m:method){
System.out.printin(m.toString());

}

/I 'n Person1 BiA®G "~ R63 U

Field[] field=clazz.getDeclaredFields();

for(Field f:field){
System.out.printin(f.toString());

}

/I' n Personi1 @AG_ A| 3U

Constructor[] constructor=clazz.getDeclaredConstructors();

for(Constructor c:constructor){

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

5.1.2.7.

p2Y
—

"E He

Class newlnstance()

1. /&t ClassM ©newinstance) A | [ . & ClassM MZ1 @ el HT YA| 0
ClassM MZ @& & GM _ H

Constructor newlnstance()
2. X /Er ClassM n “Yh @i Constructor M 1« W 1 Constructor M @5 newlInstance()
Alr . 8 ClassM MZ1 @ih e, NA|'@ h_ A|, dhe

/I n Person 1 @ Class M

Class clazz=Class.forName("reflection.Person");
/I /1 newlnstane A | . &M

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

I n_ A|X, &M

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

I, &M X JROG
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Person pl1=(Person) c.newlnstance(" he"y "20);
5.1.3. JAVA
5.1.3.1.
Annotation ¢ | T Javawé& @ N MFVY 2aAfJvri 3U>F QQe metadata { B E
s A| Annatation( | )i Al E1Y2! @ rmf n"YhY 2 af J @ Annotation
M 1ta Annotaton M | n | A G QQ3 U
5.1.32. 4 %0 H
FlboomArd F oH} Java5.0h ®° 4 A % @i meta-annotation 1 31 EC
T & MTE annotation 1 3 A
@Target K
@Target Annotation ‘A M _ h x Annotation ! 7: packages typese 1
i £ , % Annotation 137 13&~¢A]| Al &~ w , 367 AlvQ
s sw ebhivw catch v Q¢ p Annotation 41 3¢ " A /7~ target! "1 7 0
TN B %o
@Retention § G
Retention h &~ Annotation 3 D GiH X pKy1. 3é |— 33Ul 737 w

F @ veQeox o

A SOURCERQOGTAOM®MEOOAT IO

A CLASSp class68 T A @®e 0 class3
A RUNTIME:p HO®E o H3 D9
@Documented -javadoc

@ Documented 7% @ TEA4 3 9 annotation Z
%! @ @aeb javadoc %1 GIT v & 6 P

@Inherited JV @

ik pKw, hg®®L 1 n Be RetentionPoicy T * X

Aw %o |OEN 2 &~ G} HU APl 4

@Inherited £ }F T A% | 1 @Inherited T e A %ol@M 3T A H@E b
A /1~ @Inherited N ©& annotation 1 3 723 A classi , A annotation N 727
class ©BiD 4
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LOP S VR i )8 | SRS (B AN e LA L i P O]
): HTHEEH

SO AR ARG T R
sr¥i: QR AR TE MRS QBN 7 51 b
M. il R R A 0 O L5002 SR R A

fEM: Uk % B §E Overridedfi & 6

{@override: |

b DR § B ok L AU RO 2
it T fjavadoc @deprecated, N HET LI S%

fEH: 23S ZAC LI 6 5 PL i MTERE

{ @Deprecated: |—{ 'jjavadoc'ilf] @deprecated}i ic i il

M XA EERHEL
_deprecation

A PRETERE unchecked:
fallthrough:

T sert

PSR A Break Bl B
A7 T 78 2 B i) B 4

i Switch ¥

{ @SuppressWarnings —
ARSUPPTaSsWANINGS )~ \'Sh

{5 f e e
fEN: e i BAE|

RATEW — ’

[ | % Cehari, s LA, ®A

/ 1 RetentionPoicy® i, # CLASS : {Efificlass Lt allll. (Il BVMES . ®%
RUNTIME : VM#j iz {70t @ EITE R, DRk of LA 5ot 52 4 0L i i T o ) 67

LY

fEA

CONSTRUCTOR : #4;
FIELD : 4

EEIz1, . J o P—
— H@Target

ypeS4i:

TYPE : . B CI((UEHEMAY) Senum ity

i {£JavaDoc

S — i ¥
| @Documented |

S Y N NS ) e e
{@Inhertied |

M & AR Cintfloat,boolean’)

String
AT RRR |
g B Fenum

Annotation

PR3] 3

{CREnE |l
Method

Package

|- java.lang.reflect AnnotatedElementi% 1 |
! L # |17 7EH R, G0 AR TR (7, PG Fnull

HREGERE
5 o) B

(mEH esent: £%
getD ):

RMEIEM, 770 Pltrue, 7 W E F false

) 4 3

o) A% 47 25 1 T

5.1.3.3.
b =®rr nf WA|>TAL vy}l Bjhnlt “eorl " A F @ Yal
I'mw JavaSESEFr " rm =~ ©@EAPI Qw' YZ" ©

s helb rnvw 7 hx AF I nv

g
ik
(@]
L
>
535
i
i

I1x **hef
@Target(ElementType.FIELD)
@Retention(RetentionPolicy. RUNTIME)
@Documented
public @interface FruitProvider {

*8 ZD AN ¥
public int id() default  -1;

PrrEZbe N ¥

public String name() default ™
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[ x & Zb g x

public String address() default ",
}
a2y b A
public class Apple {

@FruitProvider(id = 1, name =" Nl e p" address=" GuaGg "

private String appleProvider;

public void setAppleProvider(String appleProvider) {

this.appleProvider = appleProvider;
}
public String getAppleProvider() {

return appleProvider;

}

/3X *kkkkkkkkkk |_ J' n H ***************/

public class FruitinfoUtil {
public static void getFruitinfo(Class<?> clazz) {
String strFruitProvicer=" é Zb 3 Ux "
Field[] fields = clazz.getDeclaredFields();/ / rm nln}f
for (Field field : fields) {
if (field.isAnnotationPresent(FruitProvider.class) ){
FruitProvider fruitProvider = (FruitProvider) field.getAnnotation(FruitProvider.class);
I'F 3y nsA
strFruitProvicer=" & Zb A N x "+ fruitProvider.id() +" €& Zbze M x "
+ fruitProvider.name() +" & Z b § x X "+ fruitProvider.address();

System.out.printin(strFruitProvicer);
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public class FruitRun {
public static void m ain(String|[] args) {

FruitInfoUtil.getFruitinfo(Apple.class);

/*********** \J * ***************/
s

I ZDANYX1&ZDe MY Nl e pe&ZbsxxX GUa
}
}
5.1.4. JAVAp
Java1 aj k! @h®w =A|1 ' @he1t ~“heping @6 vYwy A

QhewAAjair g 4°w 65 416~ 41 p 7 41 menq 1 #HY

5.1.4.1. )

hepi1n ©@ 64161

On
f |
-

public class Out {
private static int a;
private int b;
public static class Inner {
public void print() {

System.out.printin(a);

}
}
}
1 6n 1'@ v 41A®® dw =>A|1 o &l private @O
6n 1= "4 11 @he® 6w A1 _ AW
3. TE41A 65 A Arpov 4. 85 41bAAI bi A" x Outlnner inner =

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

4, Java T4 HashMapsy 6 @® A 07 4 Entry Entryi HashMap & OF v G |

HashMap 57 A1 Entry Q41 ~ € ®F M1 YT Entry MAET ai " 4§ Y>v
1 WML @ hj© v 4heaeEn ' @& 065 1
13/04/2018
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5.1.4.2. p

6~ 1jihe 6A|=w ¢fina N o
i O 1 Dp@®HO X Dp 686~ 1 b
7 19 dw  Dp 271 GO®OL

hept1ng @ 64167 6~
UZ ) 1

i 1] Bl G
1he 6w 1 ya&-

public class Out {
private static int a;
private int b;
public class Inner {
public void print() {
System.out.printin(a);

System.out.printin(b);

5.1.4.3. b~y T -

hepA|a®@i 1 6Tp 4 b' A1Epe AA|AAT 1, Qa A p A

public class Out {
private static int a;
private int b;
public void test (final int c) {
final intd =1,
class Inner {
public void print() {

System.out.printin(c);
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ey 14cCo

5.14.4. \ p g
new w

Al £ aHEC =®classn E

T

R e )

a

Al £1L Et &XTEAH Az13dahKN
A7 71 /Er newl 1 & AM GEA

publi ¢ abstract class Bird {
private String name;
public String getName() {
return name;
}
public void setName(String name) {
this.name = name;

}

public abstract int fly();
}
public class Test {
public void test( Bird bird){
System.out.printin(bird.getName() + "
}
public static void main(String[] args) {
Test test = new Test();
test.test(new Bird() {
public int fly() {
return 10 000;

}
public String getName() {

return " 2 :

b

zZ

"+ bird fly() + "

)
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5.1.5. JAVA

r3wé” A H13Gasd = B Y2 opAd Hsd | @Mz 3o
Tvep13z1 BT AHABQQI 3 “YAim Av'Q %bdaC =~ ARzZA|1
T2MQ3 Q4 EY mQ4ne THyY M1 3 B5QA nNz16GCo0!' @A Javar3

- ~

5.1.5.1. <E>

al' @ Ar3A|t Alp TH @l @j a13%vQ | Qe A 3A|G@Q
1314 % EsIn¥% AA| 1

II' -3 A | printArray
public static < E > void printArray( E[] inputArray )
{
for ( E element : inputArray ){
System.out.printf( "%s ", element );
}
}
1. <?extendsT> ~ 1 Al @M 37 T4 3 ©8D 1
2. <?superT> ~ {\ Alh ©H 31 T4 3 Gz 1

5.1.5.2. <T>
r34 e "> zd@e "4 " pgdea Jro43ver s r3A|
T3t EH 3ve Oy e AGCAIZIVQVQ 1 N A Ar3vQ
A N W A1 3w T 172 "Yh ArzizeM®% 1 + mHCi p AGr Av Qi
P4 MNwWv QpoEM v Qp @ 3

public class Box<T> {

private T t;

public void add(T t) {
this.t = t;

}

public T get() {

return t;
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5.1.5.3. ?

13 i 71 E1 ?2Mo vy W1 3 v Q eeb Lst?> p i T
List<String>,List<Integer> M ‘A® List<cuy 1 3 h v >dBiz 1

5.1.5.4.
Javaa @39 i T pgA v APK[ hN®E pi1 G@iJavaE I AT j Y9
3A®Y 33 UB AT p3®HOT I B4 3vQu h A HpgAd ®BHO oS¢ A
Y6Mm13°H bplb Ah O List<Object> = List<String> M1 31 gA 60
hwd List I3V~ ©E{ List 6 3 184 33UMIVMT T ! 6
1 3"H g Y% UMDt XT A 17 ©Q1 3V QELyY 1 ATy 1
i Object b*' "Yh™ 41 3vQuEE g ( A Aif Hh ABY 3vQ ®Q
& vy GH

e

5.1.6. JAVA | (= Java )
G (s ) i [P
JavaWJ 61 4 Cpnéa_ ' ve1 @ JavaM 1 H ~ ¥ i1 E®E JVMI: Hi
PM ¢! i épiol RM @l uvQj hos JVM G u v Q” HRp NhZ71 Al
6! 1 apJIVMyB eailz23&(YVYp)Yh@M | XpNf A n 3 é®EM
JavaM 2° pé6t 2w aCchwNx 11

At JavaM 2° p1p3éM H h'HO'863éw 4E 1 p' I 1t WN RE 4
& M 0 FYsi i M 2° p3éwi M @b’ 6b1 oELEG"~ w 1% T M
2° pjhwiabE 6w

/. D

" pYWYPM Hht M 2° pevi EAT RMI( YA| 1) dapdAae M Hi

ht M 2° p Javaz’ p APIw/ NM 2° pwé~ A% 1t APIND ™ 7
Serializable /.
p Javaa | E A1 h N~ java.io.Serializable i £1 WwE8'! @ 2° p
ObjectOutputStream  ObjectinputStream VR i
ObjectOutputStream = ObjectinputStream MM 2" p3rz°p

writeObject  readObject Yy L.

p1AwWT witeObject > readObject A | ! @hXs h©2° pMX

O Ted rz2° prjkn™ 24 Es1imies -1 A W @ el bA

192" p IDT ¢ 7 ¢ 81 private static final lo ng serialVersionUID

13/04/2018 Page 113 of 283



/. bG f

4.
yNz41M C2° p1 6 z 1 Ch X Serializable i £
Transient f .. [ oT

1. gw ¢ " 1 Transient v E1 ! @ B w 2" p atarp rz’

p o1 transient w 8O % D61 b intz@i O M 3©EH null

2. 0ONHAAL AMIA 27 PM QUM A®d PQQT oyl %bL EY W
MiOQM [ Bapg2° pHi  tLi&i A4b' 06 L&l 1 E &p

i A rz° pHi ¢! @ML nt '@ hYyy3 2° pM &

QRQG =

5.1.7. JAVA L
N AM A7 & 61 M~ Y AA

ADv AM 1 H&@sYAA M MNAAT i
TLy (MsHT g0 A@zK™ " 81 s3¥8Oh i T

w0 M

51.71. 20 et

"1 © pJavaal Aal=a21 G C n

@i h iv @i Ari BT
AM t %1 E alwp GTHO | a2 WG~ v Ch

al= a2"Yb G a

Cwp

5.1.7.2. zt.at.avn'[tlévl_ll B

& AAM (1t e NE M @ HE1¢ =~ AM |

t %1 sDM 3 TX At a AM

class Resume {

public Object clone() {
try {

} catch (Exception e) {
e.printStackTrace();

return null;
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ml jxe M L Ghe M yog G@AT "Yb BIAG M

class Student implements Cloneable {
String name;
int age;
Professor p;
Student(Strin g name, int age, Professor p) {
this.name = name;
this.age = age;
this.p = p;
}
public Object clone() {
Student o = null;
try {
0 = (Student) super.clone();
} catch (CloneNotSupportedExce ption e) {

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

return o;

5174. Z° Xoa+ clone AH)B

p Java mt* AM | WWI @X &AM h X Serializable i £1 { @ "HM
eh i ETM @ A T AL [ wxl CTUk! @ aM
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6.1.1. Spring

6.1.1.1.

6.1.1.2.

6.1.1.3.

6.1.1.4.

6.1.1.5.

©1. Spring#i

B S mSiava-mindmap

B

oo

i " ATt M NP ynP YWP HIi Spring

WANSFEFAEN=springEhR2ER8E. =2SpringBERRILIE—HEE
TMZEUARMEER , FESpringfiEHEF H SR EER.

5, SpringZIEEATUEY : 2238, Spring MAFRITS MRERT SpringfIiEEE.

EEIRE

HEE |-

SpringiEiT—FRFREISHIREIOCRIBRER T R8s,

LAATIOC , — T HSEENEtSSETRINATIFEER  IrExTHssed
HESE SRS,

SpringIEFERIIERERE | FEEURUSESNERRES ST

SpringIEHEEUENSHNESTESREE S Y FEEFEE , FILIE
EFEIE T beantMREE----ET T EEFE | {FHlbeanm]LIGE—SiRIE
FlaE S AR N — T TR E---- AR B 12 AEE X5,

SpringFILUSRISEREEFES. BaNAEREA.

ESpringm | AENSESETIMES | SRNEE—TXMLZEE.

SpringttiRE TREEMIE (FEEE. SAMERSENS) | SURBBENTASETRE.
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6.1.2. Spring 3]

6.1.3. Spring

©2, BRER

TR Tava-mindmap

HOBEYE Spring EROBTINNE, HOSEITWSFE Beanfactory . TRT

:

MEz=E. BeanFactory EAIEHE® (10C) ESEBEMNERTRMME
RESRFONBAERBIF.

—{ Spring £

—| Spring AOP |-

]

Spring L FXE—NERXE | @) Spring MR L FX(ES, Spring LTFREES
VST, GH0NDI, B8, T, RiFth, LASTEETHE,

ITEREEHE | Spring AOP MR M ESEEIEEVFRIZNMERDT T Spring 1

Eaime,

Spring DAO

)DBC DAO B#/EIRH T BB UNSRENSN . oI HRSNSEESRLRIFRE
ECEEENTRHANRAN, PRERGNHILT MRLE  FRROSHETRE
|ELISWABIR (GEN7IFTHNAMES ) . Spring DAO 25 JOBC E9SMEMM
A8 DAC BREUEN,

i

Spring ORM |-

Spring 1IEREATET ORM R . W4T ORM SSI@XETA , R-8E

DO, Hibernate ¥ iBatis SQL Map, F#iZEaflii, Spring EOMAWEI DAC &
RSN,

Web EFXMGERUENARS TR . AT Web IAERMRT LT

—1{ Spring Web f#i#

X, BLL, Spring 1E5855585 Jakarta Struts BT, Web HUREM(L TAMES 585
WRURESHREBERBIRTRNTIE,

MVC ERE—PLINHEEINGR Web AMRRE MVC IR, Bomemml  MVCE
REMAEEEETRRS . MVC SRTABREER | J0IE ISP, Velocity, Tiles,

~—{ Spring MVC #&28 ]

iText 1 POI,
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6.1.4. Spring h

©3, Ejarg

BE S ava-mindmap

—{ org.springframework.core—SpringfitZ 0L TRE , HEitEF#EtE

—| org.springframework.beans—FrENAEEED . GEEEE , glENEEDbeanE,

org.springframework.aop ——SpringfIEEERE | {REAOP ( EELEESE ) A95EH

org.springframework.context—iR{IEFEREHIOCIHEE PRI RIRS | IR S B RIRS T
MRS, (ESEE. INDIEG  EIBMERE, imigo). @FLLIRSEEEEREEE.

Org.springframework.web.mve——B& &S pringMVCi FRFT & S ik,

—| orgspringframework transaction——#JDBC, HIBERNATE,JDO, IPAIR— BN EIE fBiE WS EE

org.springframework.web——&&WebFFFART , FH2IS pringtELERf BRI L2E,

—| org.springframework.aspects——SpringiR 5t AspecREIER S

org.springframework.test—5d ] UN TSGR M1

—| org.springframework.asm——spring 3.0 1R B 20 Masm jarE

—| org.springframework.context.support——Spring contextfi B2 . BFMVCHT

—| org.springframework.expression——SpringFEATLIES

—| org.springframework.instrument.tomcat——SpringfitomcatiEEhRIM

— org.springframework.instrument——Spring 2RSS S2AN LI

—| org.springframework.jdbc——34)DBC BYE T

org.springframework jms——JAiEittjms apilERmmMEEmT

—| org.springframework.orm—3& 8 =Form3I ., Mhibernate , ibatis , jdo , jpass

org.springframework.oxm—-Spring 3 Fobject/xmIBSRI=1E | STLEAVASXMLUEEIE

1 org.springframework.web.portlet——Spring MV CHI1E5S

—| org.springframework.web serviet——3H12EE6.0 serviet3 OIS

org.springframework.web.struts—— &R struts BT S , EHEEERIIEMStrutsiEze,

6.1.5. Spring

bean Fum  GEEAAGEA Y1 ! @ xmli getsetAA1 _ ° Qaa | M MbD
T GIAAST Ar Spring @i} ~  Spring ©&~ z @} AA
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BFFESMEEs
| _@Controfler MFHFCE—NAL . WATIFCHMME—SpringMVC Controfer I
| punBseLnEEn 7 mIRaMnsz . SRS ZRSEMT GRequestMapping W,
R S ————

# @RestController B 5@ Controlledfl@responseBody BB SR

E] # @Component ZIRE . RMRSTRTFRRNNE  RIFTLUEARNIRBTRE,
# @Repository AT ERaoE | Edaolmpik LI,
* @Service BTIRIUSERE

* PC

, _oax_ ;
T

R ERRCLAOIN  TRTRDEL, BIRL  SRAOFNS

i  ORequestMopping  ERTRAZEBLUSSLERLRE 1

“4, BT 7ﬁ@ CTLNRTATE HIROSARETRT  RTARENTE, BT
5 * QAutowred  GAutowirecSEMRM set . getSiE ___.-

YA mindmap L * GPathVaridble MIFSRRURLEONESRRCSIMELDS ML  BRSIRESOSRERSR
- @requestParam ERMTESpringMVCEERHERRSR , S~ BrequestgetParameter('name’)

) @RequestHeader eRE x':

RControlord IS ZEEMN | TNTHOModelAttributel57E , SIETF RIS
EREdG , TLUBIE M OModelAttributeTSHZ . WAEBaseControflerch , FMEY
ControlleriEfBaseController , RIS IRE@MControllerd? . KT

preep— BModelAttributelS .

@SessionAttributes B FsessionfERmS | SiEclass L
> @ @Valid THEEIRINE | TLUEShibernate validator—EE2H
@CookieValue ARFENCookiePHI@

6.1.6. Spring 22

n o
javafl— 22 fER
'T NE, 21, 0%, £EEE, SWebshl, EF
S ihlavafERRETFES  BEERE BFTERS . SHibernaterhBHARY

Ehcache -  CacheProvider

4| =7 H redis - —7FREIEMANS| CEEEE, RS, TETATIISANMEEE, Key-ValuesiEE

— T FERABNN S RHEIER | SHIDBCET TIEREERETSHE . B8

Hibernate = POJOSETEESRUMEI®EE , B2 Saflormiza
4 FAEIEE H Mybatis - S3EiE SOLEE , S TSRt H s A SESR
= = neE |
© 6. B=HIEREM — A TRBE RS SjavaiS S £ NETE S HQuartz Net BiT Quarta L HEss
quartz - AEEEEAITE

FELkSjava-mindmap http.
- LIS EAE— R REQuartz, MEFEAZRREEE | BspringBX8HM 58
- Spring-Task = ERShEIE , MESHF TR RS AREEET
pi/fgon...

http:/fiww.

Hibernate validator - Hibernate ValidatoriZ2Z A= ibeantiFEE | ETEE | FERESH
http://blog.csdn.net/...

- = OVal 218 EEVavalt SEUREIEER | BFFAN LIS TEE T,
Annotation, POJOs #4725, TILAEREE Java iB=. JavaScript . Groovy .
Oval =  BeanShell FFTHIRIEES.

h
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6.1.7. Spring I0CA

6.1.7.1.
Spring A JaTw Bean3 Beane @D HMVM1 . T Java Gir mi 1 heep
Bean X4V Beane @9 HJv Spring @iloCk+ pH& PzPTAG ~ i1 wé

-

Beanh@Adé 1 v+ Q1n Beanha&elh ' TAuU 0 M 10N

6.1.7.2. Spring

Spring Kk OVH nZ1 Y2 @&WBean 13Ul Xp Spring k" A1 & ¥ ZGiBean
Jbg t+ae:iQ &}Fqg bhep Bean B Beane @0 WV Wi PZT 0&’
t 64 v. Ta Beand & - w HashMap h X

.
=L
ey
=
15
=
o

o

-

™
1
|
1
I
1
I
’gﬂlﬁ#Bc:m | “
Beans: % RIETET] BeaniZ {7 it
{¢Bean _—
Beanl ===
==
s N
& fi i PiSpring )
wEh
6.1.7.3. 10C
BeanFactory-
BeanFactory T Springt “ @ ~ A1 b Spring y ApplicationContext b AT
Spring t “ WAA G~ VA®EEZT [ T&C ~ 1 Ar ApplicationContext & z P
083 BeanFactory
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1.1.

1.1.

1.1.

1.1.

o BeanFactory O AutowireCapableBeanFactory K/
: 1
O ListableBeanFactory O HierarchicalBeanFactory o SingletonBeanRegistry
JAN ? A
0 ConfigurableBeanFactory DefaultSingletonBeanRegistry
-’]U:\_ B /A
0 CmﬁmbkLMkaanwy AbstractBeanFactory
> JAN

AbstractAutowireCapableBeanFactory [~

i

O  BeanDefinitionRegistry KJ——|  DefaultListableBeanFactory

T

XmliBeanFactory

¥l 3-7 BeanFactory K4 k& &

.1.1.1  BeanDefinitionRegistry Y

~

Spring J&TAY A efJdp Spring k # A BeanDefinition M l
Eow ~ Bean @ J 3 U & BeanDefinitonRegisty i £wé” b k+ ¢ T |q
BeanDefiniton M GJA |

.1.1.2  BeanFactory o

B2 4 Jd_" o 11 Ew3 @A | 87 getBean(String beanName) 1 A | x k¥ A
t = he  @iBeani BeanFactory &l i THed £&° ] AET ¥

.1.1.3 ListableBeanFactory

i £h e” k+H A Bean 9 3U[@BZJ}'§§WA||bT ”  Bean A Q ne 13
Bean@l Je 1 “kualeylOe BeanMA| Y

1.1.4 HierarchicalBeanFactong D /7 I

zDAY loCk+ @l £ Dkv!l @ {1 £AA| zZkH oy
HierarchicalBeanFactory 1 A1 Spring @iloCk " ! QANz DPArT Gk yv1 D
kel @ z kv aBBiBeant Hz k" j i Dk + ©%iBean Spring £t z Dk *® b
X" Er 1T %bp Spring MVCA 1 T XP Beanygs ADKH AL GYyNP='YVY
PO Bean g2 Z k " A "1 T NP Beand'! QAT ynP='YWPGBeant Gy N
P> 'YWP@iBean, ~j T X P©Bean
1.1..1.1.5 ConfigurableBeanFactory
T A GH £ wA” loCk+ @ h &1 Ehe”  J1 HORGA Wk

5.

HoDpaJdlnevA| Y
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1.1..1.1.6  AutowireCapableBeanFactory ~

6. he Nk* adiBeanYe 1 _ eb’Ye Ew Y4 3w MU 5 0 oA | W

1.1.1.1.7  SingletonBeanRegistry Yy © Bean

7. he & p Q bkn |—q D h & Bean A | ¢ M2 D h eee singleton { @i Bean
[ | BeanFactory hA &€ Bean h et A@v~ K /1 getBean() n Bean HN i
loCk # @4 € A n Beanh s Spring p DefaultSingletonBeanRegistry 1 A wé”~
At 2 AépheaeBean@d é* | ET AT HashMap h XT84 & # | D h 2@} Bean @

beanName w 3ép A HashMap A

1.1..1.1.8 u

8. p. Dp BeanFactory Hl 0 wTwé Y170t “ 1 %b A Logdht op1 Ei w
€ Logdd JaT1 ko0 Springk+vej hi

ApplicationContext 0

ApplicationContext * BeanFactory L1 a1 1+ @&~ ~ A~ b h Z71 @ f

ApplicationContext A 'H™ HierarchicalBeanFactory = ListableBeanFactory i £1 g %9 ~
i1 ~ ADHGER Z£"Ef © BeanFactory G § x

o AppicationEventPublisher KJ— |o- BeanFactory

o MessageSource Zf

o ResourcelLoader - HierarchicalBeanFactory = ListaﬂleFacbry
T i 5

©- ResourcePatternResolver B s wn([:m o Lifecycle

r—— ]
o ConfigurableApplicationContext

i

AbstractApplicationContext

JAN

AbstractRefreshableApplicationContext

JAN

AbstractRefreshableConfigApplicationContext

i

AbstractXmiApplicationContext

[4 3-8 ApplicationContext #34F 7K {% 5
1. ClassPathXmlApplicationContext X x1 En JaT
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FileSystemXmlApplicationContext X KATVA A JaT

3. ApplicationEventPublisher X k" 'O®AUZT i 1 &' T®I 11 yokw ko’
T KW~ TM

4. MessageSource x WZ 7T @& i18nf pFU S )
ResourcePatternResolver x A & ApplicationContext h N 1 h N™ 1 n3z
PathMatchingResourcePatternResolver  G8i| T a V' A@EiAnt OB O a
T E Spring & J & T

6. LifeCyclex {1 AT Spring2.0 v /&I i £@Q&~ start()> stop()BAA| L3
20 at!in Y puy A Hi 1 £a’H  ApplicationContext h N3 T Y
Bean h X1 ApplicationContext h N start/stop @iz Ue A k" A Adh K™ |
A®iBeant @ ~ 1N=i  JMX yn yM’~ 0

7. ConfigurableApplicationContext ~ "EF#’2 ApplicationContext 1 EAW T~ + A 3
oA | X refresh()=  close() ApplicationContext ©dk O | A= ZT i i
GUT T pZiiiar Wy i 1 refreshQo! Kk 0DZTi i &I pTJdko0
i’ 671 1 refresh(), | AéX A J3Uit & 1 close(), ' v Z7
i 7a

WebApplication
WebApplicationContext T W w Web Z7 "~ ¢ @I Eb kM3 Web | ~ e i

E A J&TH& DpTA «x WebApplicationContext A ! @ &
ServletContext @A T | QA Web Z7 i i 6 M NAWRRG ®.J  ServietContext

Al @k WebZiyvr! @ Spring ZT i 7 &

getServietContext()

i ServietContext e

.

(KOOT_W’EB_APPLICAT ION_CON'IE('I'_A‘]‘I'R IBUTE

WebApplicationContext

6.1.7.4. Spring Beanb
Spring 3 A W Bean h® 5 A A7 31 " _ % singleton € b & prototype € 5 3
request session = global session 1 5N A1 2 " bi X
singleton” ¥ » - Uy n-~
1. singleton X D &e¥A 1 Spring loC k* AEhép AHpD Bean hat n & NA
Bean At E1 DA "Yb a M WApAr" 4 Y1 T j Ga@i Singleton At s 1

Spring A @S At 21 O @l - ©N Beanh ©w singlet on ¥A 1 J ®x

<bean id="userDao" class="com.ioc.UserDaolmpl" scope="singleton" />

13/04/2018 Page 123 of 283



prototype:/ q -

2. prototype: 5 3 WA | Y%K Spring k # n prototype h ©©Eibean H1 k+* N_ &
1

)

61 & singleton LPE G AM
amp’

ATt 3

Request’ W requestwe °

3. requestx p K Http 0A1 k® h + Bean@a heae aMj a@Http a4, h
F1 ABiBeant 8 h beank p E  Http Request 7 @G.E Hitp a4 J 1 bean
h &eCNh s

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

session

4. sessionx p K HttpSession A1 k" h Bean@a h e & Mj a @ Session
9. h, 8AGEH el bean h @@k p E° Session 7 ®@® 2a Hitp 9 a1 Y% K
session 0, AAUhel ) a @haee | HUBR&I hhekps t @isession 4
76O dJd 1. heN s

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

global Session

5. global Session x p A= p G Http Session A1 kH h Bean @ia A h el K p

/1 portlet context H& @

6.1.7.5. Spring Bean

1. haep A Beant CBT & CW ©inew

I0C ¥ =
2. Yt Spring i i & Mh aep ©iBean J1 BT 10C b

setBeanName

3. b* ABeanTJ4h X~ BeanNameAware i £1 h 1 E h N @i setBeanName(String)

roeak X

Al % e W67 Spring J &7 A Bean@iid &

BeanFactoryAware

4. b* A Bean TJh X~ BeanFactoryAware i £1 h 1 Eh X5 setBeanFactory |
setBeanFactory(BeanFactory) € @ Spring Teos ¢! @1 AAA! n GE Bean
E p Spring J&aTA J A" ®iBeano! @
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ApplicationContextAware

5. b A BeanT J4 h X~ ApplicationContextAware i £1 h 1
setApplicationContext(ApplicationContext) A | L eSpringi i aea” AAA ()
L @Qh X? 408 k1 H% 4" B1 t+ s ApplicationContext 1 BeanFactory ©8D i
Bl @™~ BEh NA | T

postProcessBeforelnitialization ) -A

6. b A Beanri ~ BeanPostProcessori £1 Nh 7
postProcessBeforelnitialization(Object obj, String s) A| | BeanPostProcessor 4 W 1
AT Beannk @ @1 Xhiz: AT pBean, DpJd H 1 A@WA|1 O @ Z

137278 8A8H
init-method
7. b' Beanp Spring J&TA J~ init-method R6hs O 7 T J© DpA
postProcessAfterlnitialization

8. b*' A Beanwi ~ BeanPostProcessori £1 Nh 1
postProcessAfterlnitialization(Object obj, Strings) A |
x @i TAHG Qe 8! @ZT A Bean™ | A Beani A Singleton & AQ
0T 4C 12 Aid%iBeanhi pnksx a@haer Ef p Spring 18T A
A @ J Singleton

-

Destroy

9. EBeanj W Hi h4 |n 21 b" Beanh X~ DisposableBean Ai Z£1 h
T ATh NDEdestroy() A | @

destroy-method

10. wa 1 b' A Bean®iSpring JA J~ destroy-method R&1 hs O T T J 08
A |
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CBean{liSpring Beanf ] |- & 3¢ 8971 i J MD

5244k, 1. ApplicationContex t)

2. scope=singleton

B
(trsetmean ame Ji @*—@’ B oean K dEADsaoN ampAware ’7@

(7] % )bean X4k /K [ BeanF actoryAwarei@

@1]"setﬁpplication€onte3(t}j@(— (7] % )bean S 4k K [ ApplicationContextAwareJ@

@ﬁbosﬂ)rocessﬂeforelnitializab'onijﬁ; —( (] k) beanZ4k /K (BeanPostProcessorf¥ [1

G’Lh"afterp 2 esSe{j‘TiD(—(( a] %) beanZ&4k /K [ InitializingBean f&@
it':;fd ﬂg%?%ﬁh%ﬁfq)(—@é )bean ! <bean init-method="ini t"/)
1

(A %) bean&4k/K BeanPostProcessor@

@1 ypostProcessAfterInitialization Jj 7%

( #MRAKbean )

22 = 'e?

¥

C W gestory )(—@I %)bean KW [ Disposable@

(i 0581 0

LLlo et /"- Sevinole M
soZ=eOrm/yaoyinglong

<bean destory-method="fun 1”/;
4% H F—prbtosdbpspiimciril

fat o
ree

11. bean %M O b A IR & € init-method = destroy -method ¢ T EC&! @s t h’
Dp=F A| EcCOw z@i}l & @PostConstruct > @PreDestroy

<bean id=""class=""init -method=" D p A | " destroy -method=" %A | ">

6.1.7.6. Spring w -

K a ~ B# T
public CatDaolmpl(String message){
this. message = message;
}
<bean id="CatDaolmpl" class="com.CatDaolmpl">
<constructor-arg value=" message "></constructor-arg>

</bean>
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~

setter

public class Id {
private int id;
public int getld() { returnid; }
public void setld(intid) { this.id =id; }

}
<bean id="id" class="com.id "> <property name="id" value="123"></property> </bean>
4~
OTao 206601 61 T O6Te®A | nst GIM | W spring 1 N'A
OM 1 acjt i "TY4. 6A| (0T nM 1 &1 ot spring | e A
nx
public class DaoFactory { // A
public static final FactoryDao getStaticFactoryDaolmpl(){
return new StaticFacotryDaolmpl();
}
}

public class SpringAction {
private FactoryDao staticFactoryDao; //
- set
public void setStaticFactoryDao(FactoryDao staticFactoryDao) {

this.staticFactoryDao = staticFactoryDao;

}

/ffactory-method="getStaticFactoryDaolmpl" @ A
<bean name="springAction" class=" SpringAction" >
<l--g A - ., 0 p -->
<property name="staticFactoryDao" ref="staticFactoryDao"></property>
</bean>
<l-- 0 t A T 6 >
<bean name="staticFactoryDao" class="DaoFactory"

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

o 4

Fo=a

heTomyoi nM heedA||i 6@ A.a X new Teod |1 W 1" &
heeA | X

public class DaoFactory { //h &T

public FactoryDao getFactoryDaolmpl(){

return new FactoryDaolmpl();
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}

public class SpringAction {

private FactoryDao factoryDao; oM
public void se tFactoryDao(FactoryDao factoryDao) {

this.factoryDao = factoryDao;

<bean name="springAction" class="SpringAction">
<I--/r heTo®A | UM MZi @ J&7-->
<property name="factoryDao" ref="factoryDao"></property>
</bean>
<I-%/ nM @AAT xTeola nheAl|->
<be an name=" daoFactory " class="com .DaoFactory"></bean>
<bean name="factoryDao" factory -bean="daoFactory"

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

6.1.77. 5 b B

Spring YUOED 55 0 I €0 T @9z xml _ A| setter A| M

5 0 ®d s L GIA AL ! @T [ "YM Springk® Ts L AAr 8 F3
nox A AT j s 0 | IT'A JrefRGT

2. byName ¥ viQe s D Il Springk+" p J4&T A AN bean Bautowire R&
1 & bynamet e @ kv gw > bean @R & TG 2 ® E Gbean

3. byTypex viQi3gs D I Spring k" g JG&TAANX bean @ autowire R &

J & byTypel e a k+H gV > bean WR &G TG 2 1 3 %@ibean b ' ®OA

AbeanY Tt T1 1,

4. constructor X AAAA1 E: byTypet Hi wéN_ wviQb'=® haEvvQ
Bi_ HvQiziI Nhi,6 aw

5. autodetect x X & /ET constructor [ s O Lb | TA1, A1 byType AA
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6.1.8. Spring APO 4

6.1.8.1.
"WO"EIH 1 AM @M o5 1 XN PR&eT A AdGRH O wmM 0 Al T We
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Vi/70wfer morvj 2z " TR wlhke ® wlhed Az el HGJd W
R/ Ow fe@r I « GRI 9 7 1 %b RO '+ AOP AT 2" " W
ABRYNWEeL N/ Owfe=m whe ™ Ay

AOP3 Z1 [ " &YX

1. Authentication

2. Caching A é

3. Context passing 5k €

4. Error handling I'n

5. Lazyloading art

6. Debugging

7. logging, tracing, profiling and monitoring e Up > 7
8. Performance optimization of Up

9. Persistence YWp

10. Resource pooling O -

11. Synchronization a ¢

12. Transactions ' N

6.1.8.2. AOP
1 " easpectl X411 Mry:z2@8@ 1~ 671 MR w |e G
2 » wlexMuPA| "OA1 OAc Oyl Nt PrleVNewmn wle

3 i e e joinpoint T x "OA  ©Eip 1 + k& Spring E 'HYA | 1 3@ 1 p1 'AQ@p Spring

A 1 eYEIBT OAT @A |t h i ie ! @ Eada_ ¢

4 ° yrepointcut T x M i oe "OA Bih 6

5 ~gadvicel xA T YIS T YOAT i red E GWHH 1 " w J
aw w4 vi "M

6 ~ %M X MN @& %M

7 deweavel XN Z1 = %M XMz DM | &G
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8

Q-

A e introduction Z xpj Mol @ wi 1 A Q@p Qwivds]t PA

E 4

v & x https://segmentfault.com/a/1190000007469968

C aopEEME

BELOE  javaBEESE

PIE (Aspect ) : —TRESEHERL , BTREISRESEIS NS, EE5EES
J2EERAFR— AT R E=RRFRFF. ESpring AOPH , TEALIERET
1B ) SEET @Aspecti BRI AT,

EES (Joinpoint ) EREFRTIEFETMFENS | ST EEARNMESEL
BEEEMNE. ESpring AOPH , —MNEESEEFT— 177 20T.

1A (Pointcut ) : ILENEESRETS. BRI —MINS=ETEE  #ERER
I SENEES HIET (f0 , STESFESTAER ) . A SSETANE
FhEESILELEAOPEEL © SpringEhEFERAspect/ A SIEE.

gIA (Introduction ) : AL — -SRI EZSERE (iEfoEEERs
B ( inter-type declaration ) ) . SpringseifFa | AFTEHED (LIB— 1 mAzcH ) &
{HREEATS. Fi0 , (FRILIERS I ARE—beanz llsModifiediz] , LIER

HEFIEL

BfFE (Target Object ) : F—TEHEE MIEMEANS. RTREREIE
(advised ) . FEFASpring AOPEETETATESIR . ETWSKLE—TE

12 ( proxied ) IS,

AOP{UEE (AQP Proxy ) : AOPEZREERTTS:  AsRscIIE4] ( FROER7TER
TEF ) . ESpring® . AOPRERLIZIDKESIEaECGLIBHIE.

BN (Weaving ) : EEEEEESCHURE=ERNETS . FeE—MEE
BITE. ETLIEEERT ( FiERAspectBIEEE ) | EMEAFIETHEM.
Spring#l=ftdk)ava AOPIER—# , IHTTH=REN.

B ( Advice ) : EENEMFEEES CTEEHE. EFaE

T “around” . “before” ] “after” SIEERENEH ( EHREREEEEST
TS ) . FESAOPIEZE ( 885Spring ) FELEEEMHEMER | FHEP— T LLE
B

EIZEA ( Before advice ) : EEEESIAIATEIEAN , BT EN ERDESES

ZHIEHTRE (BErEilt—1 5% ) .

[ EEIEH ( After returning advice ) : EEEESIFE=AEMTEIED : Fln, —

| AESENHEARE  EFEMR.

| BRIEH ( After throwing advice ) : T EMH S RIE HATRTEIE.

| EREEEES) .

SR ( After (finally) advice ) : SREESIRHEINERNTEEN (NMEeEERE

| TRESIES (Around Advice ) : BE—EESEEN , MAEER. RESEAN—

| TEESEEEER TS CAEREREHH S ERERNT.

| FREAER. REENTLEASERRERNEE AT, ShSERRTREN

6.1.8.1. AOPH 1

Spring @&~ Y AA7 1 & MHNM : IJDKProxy = Cglibt vy £1 v 1TAA1 &
"Q AdvisedSupport M @ U " h BMXT b " %1 T 1 &1

AopProxyFactory

Ar JDKOOTHY'H 1 ¢ At Cglibr 1 & N

JDK ~ o 9
1. JDKudMmn3 L3 javalangreflect y a B A4 x Proxy = InvocationHandler
InvocationHandler T A1 &1 hN | £hew I X rm =~ 17 %o
BihH | VO N >yn AT p Proxy . T InvocationHandler 06 . &
AV Te | £Bihal 1 & %1 BIHM
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CGLib~ g

2. X CGLib=3, M w Code Generation Library 1 T AAz & &1 1 @i 1 a1z
I @p QEf Javat sbh X Javai A1 CGLbM ~ asmi ' @W QU661 G A
Giclass = JDKOOG TN % XJDK, &Thn® A 1 86T ET wi £ a4 h &l
aM:=® i FheynAa| @i, ! @ CGLib, 408 N
6.1.8.2. A
@Aspect

public class TransactionDe mo {
@Pointcut (value="execution(* com.yangxin.core.service.*.*.*(..))")
public void point() {
}
@Before(value="point()")
public void before(){
System.out.printin("transaction begin");

@AfterReturning(value = "p  oint()")
public void after(){

System.out.printin("transaction commit");

@Around("point()")

public void around(ProceedingJoinPoint joinPoint) throws Throwable{
System.out.printin("transaction begin™);
joinPaint. proceed();

System.out.printin("transaction commit");
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Imorface to be urplemented by
cases hat
ot afactory of AOP prowos This
cottiguraon inckides e
Inerceptors and cher advce. and
Adasors. and the prowed interdaces.
SRR U BT

<antadacer>

Comvenence siperciass for
fccetigurmicn used in crastng

iprowes 15 91 1 2R SN
i (bookean 14 e 24EIL

+ gWTarpeiClass) Class

T

(£GP prowy comgurabon ‘. rtadicon>
rarazees XRTARD Advised p)
— [ smoymamicacperoxy | | cotwzaceproxy |

7R addcesz==

AopProxy

CCTT oy
Umemoaiiciassiy
ietarcoptor i &

AdvisorChainFactory |
1 + patPronyl) Otpect
+ gethtence eptonAwcel)  Lis |
AdvisedSupport
[poiser of Adace snd D o 1| -amisens List ——
etk - metodCache Map<Mothod Adusers Mhistace:

targatSonce . TergetSource 1
- advisarChainF actoey  AdwsoiChainF sctory

102 05— A Beokrenfuctery
el * createAopPTonyfconty ; AdvVisedSenpod)  AapFroxy
l_,—il’ WAL BRI AcpProny.

T I s I ProxyFactoryBean
targethiame | String
{
1

Intedtaces - List
| *gotTarget) Coject

cantedates>
Polntcut

+ pCIasIFAten) - ClassFier

« petttatnodtimner) MothodMatcher I I l « getPron) Otject ] imeroeptortiames - Swingl]
\ = B3 B + getOpmct) Otroct
I <artedocer l I eestoc | <aintetice»> s
| | ! CICTEr R
L i L [ R RN RN
frarget, intecceptors KA1
Qe
[Ber wat restcts matcheg o @ i?:n«ismn <c<intetoce>> [convert Adveeto
oot oe gtie Advisoradepter |- - - - {Methodrtercaptor
& grven set of Largot lasses "mwu

6.1.9. Spring MVC 4

Spring ®¥3 - g,-i  * &€ MVCZt “ T Qi A DispatcherServlet 1 i A Servlet
h™H 0° AARAI Nr 1 XTHY!' J@J n#1m g .. sP HnNm3
M1 ne T HY&TI €

6.1.9.1. MVC

<serviet-name=serviet xml HandlerMapping

2sfuEs

il 1 HitpiE S IAENES

i DispatcherServiet . Confroller

saENER 5@ EER
' - ModelAndView
THEITHE S ViewR T

ViewResolver 4PRERGELE

Model —
wxService

8. Httpms = X
View (Jsp)
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Http [ DispatcherServiet

W) i A1 dor

HandlerMapping

DispatcherServl et

(2) * DispatcherServlet i = ® T A& r A HandlerMapping 1+ I n
Controller
Controller
(3) DispatcherServlet N 0 o[l = Controller
Controller 3 F - ModelAndView
@B rynli n> + Jd°' x Controller 1y n I'ma 1 + ModelAndView

DispatcherServlet ModelAndView

@)@ n g1 mX
N~ ModelAndView “Yh @& g,

ModelAndView 7 HTTP
@) Http ¢ Zx g NJd T~ g
6.1.9.1. MVC

@Controller O,
I“ \

@RestController ©

t ¥3 x DispatcherServiet 1

Adr A ViewResoler g,

AM

BTtRHEsEas

.': @Controller BFHRCE—£ L . ERGHFCHEERE 1 SpringMVC Controller 318

RS SRR TR | SRS AR S ER T @RequestMapping AR,

| TILUERequestiFRheaderSPAEIEME R TEAISS

B 5S@Controllerd] @responseBodyEEES TR

@Component  ©

PZIEEE  BEETTASETE | B LAERRE RS TIRE.

BT iE#dacE | EdacimplE LEIEH.

©  RATmEIUsESRE

.............

...............

EERATE ControllertIARERIETTTS | BTS2 HttpMessageConverterssii
| HIEEETE | EARIResponselI SR bodyEEEER.

T L R

—-ARMEES IR | IRTESAEL. BTEL | STHRERTER

O REREIAEEELIEHEA L IEE

i @Repository  ©
@Service
S mvcEfE
LS : javaBEsE kY
_." @ResponseBody
'.‘-./
I‘I @RequestMapping

@Autowired ©

TRLTEMREE, AEREREETINT , SRsSHERnTE BT
@AutowiredBIERRER set |, getFE

@PathVariable ©

ATEERURLFEIERES R ETREE 228 E | B HuriRRFRIEER EASH

=)

@requestParam

TERTESpringMVCEEES EREESE , #Ei—FZrequest.getParameter(’name”)

| @RequestHeader ©

AILITERequestiERheadersf S EHESEERGEISH L

re
e}
]
S
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6.1.10. Spring Boot 4

Spring Boot T * Pivotal p & B A1

WV "W T MpA Spring ZT @ DA

a@3 An Y t " ErT - h@A AT Ji xa AEAAK~j W he —pu

A M A A1 Spring Boot 7+ T p AT G0 Z1 A

development) 6  M& Tz ebi X

L e Spring

Tomcat WAR b

Maven

Spring

0 XML [1]

6.1.11. JPAI

6.1.11.1. HF

3 (rapid application

Nt V. Ziaj!' aAGATW31 E3 ~ 1 A'HAGIS D& ( Atomicity ) ]

( Consistency ) " & (lsolation) = 'YW & (Durabilily)

6.1.11.2. HF

JL® 2zP 01nveaebQQz i N’ ninp pE

0 %Y’ nin

AAj épMZronv @S 1+a " bgon | HYNQQom yA' n pQQz

I AAT s N7 a&bix

public void transferAccount() {
Connection conn = null;
Statement stmt = null;
try{
conn = getDataSource().getConnection();
I - v false’ ¥ true ¢ y W
conn.setAutoCommit(false);
stmt = conn.createStatement();

noA T 500

4y Wae HF .

stmt.execute("update t_account set amount = amount - 500 where account_id ='A");
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I B T ¥ 500

stmt.execute("update t_account set amount = amount + 500 where account_id ='B");

I Hk
conn.commit();
IIHEF 7 H b w
} catch(SQLException sqle){
110 - HF T A
conn.rollback();
/I HuF ' H b n

stmt.close();

conn.close();

Java’

6.1.11.1. Ne HF

NAY i £¢g JTAX Java Transaction API{ = Java’ N On (JT9p Java Transaction

Service) W J2EEWJ @&~ ° u A’ n'On ° u A’ ne Distributed Transaction Z y 0’ n

1N+ g Transaction Manager £ = A& AHY XA B @ ¢ 1 n-w

( Resource

Manager) 6 C' @N ¢ 1nNH~ Yy Y4 3@EYWYpQRQeUy nan+ HIT A N
V /bD § GiB  sbi

public void transferAccount() {
UserTransaction userTx = null;
Connection connA = null;  Statement stmtA = null;
Connection connB = null; Statement stmtB = null;
try{
/I & Transaction 1 N M
userTx = (UserTransaction)getContext().lookup("ja  va:comp/UserTransaction");
connA = getDataSourceA().getConnection(); // k QQz AAané QQz i
connB = getDataSourceB().getConnection(); // x ' QQz Bané QQz i
userTx.begin(); // ¥ 0O’ N
StmtA = connA.createStatement(); / N A Aa @ ~ N 500
stmtA.execute("update t_a ccount set amount = amount - 500 where account_id ='A");
/' N B Aa G wr 500
stmtB = connB.createStatement();
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stmtB.execute("update t_account set amount = amount + 500 where account_id = 'B");
userTx.commit(); // &' " N
I nol x Bib £ "HA2 H&1 € QQz A= QQz Ba ®QQ a H™ A
} catch(SQLException sgle){
II'A1 AWiL t ep ' N A GBIH/

userTx.rollback(); // * N+ e X QQz A= "QQz Ba BWQQ" A 2 Hf
} catch(Exception ne){ }

6.1.11.1. H
bt 4®rf3 3 " uUA NESDOXOARJ e waY waj VI A DA 4
T Yy v ax v ayvT axol 4

Fh&g ( Prepare )
- > | AEEmEs
#4E ( Ready )
EE F—ER
g S8 ( Prepare ) ( PHASE 1 )
> > | REEIES
#i4E ( Ready )

23Z ( Commit )
- > | aEgEs
B1#32 ( Committed-) _
HE E_MER

BEE o commit) ( PHASE Il )

- > | BEEIEEE
BI83Z ( Committed-)

1%

N a( NANH )N %AV BG( ¢ 1NH)A  Prepare sU1L %AV G @' i+
(b )N wp SE ' nt° s©iredo= undo 4 O1 Hj @l 1~
Mpe' V1 E CO b6

2 - r
b's a¢ "~ vma® UGG Hi “ 1 N¥%AvIsaA + e (Rollback)FUWwe | 1
A GF Commit) FUPV bl Q8 AEFYRE @l &&+ ¢ HAL GAG nJ N

YaEr @ 0 (Yo pwe 4 @ 0)
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Nol® 6t 4 B GE” . 1 8T 6!'T sl N1t " npol” 6' T sHE

AOT HGE T A

6.1.12. Mybatis

Mybatis A @ 1A &=>" 1A8&1 P AAET Ak Eh ahTjT R B AA8
T "Y SqlSession 1. @id € 1 Ega A SglSession A T a@SQL Bt HI VT K@
a@B  j hkQQzT 1 al i kAé@A n1 AAE N AE 10247 SQL T 1A é
T "Y' @ SqlSession @id & { mapper 1. Gid & 1 M: mapper 1. Gid &) a G

sqlsession T ! @ Hup O
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MyBatis

Client Database

=
= CachingExecutor Executor —
- -
Local Cache

Mapper namespacel Mapper namespace2 Mapper namespace3

MyBatisZH:LRU,FIFO...

B=hRiFE
MemCached OSCache EHCache BHEMT
MyBatisiEZFi/HIREE
Designed by LouLuan
http://blog.csdn.net/luanlouis
6.1.12.1. Mybatis W A~ sqglsession N~

v KA, AT sglt sglT  J* " U sglsession @ 1A &A1 Aé AT BQQJ _T
A map

keyx MapperID+offset+limit+Sql+ A @ %Biv

valuex T ‘Az U

a A sqlsession WKA, = a@isqgh 6 kAéan, QQ b bKa . X commit "HA

eMe |r . T1  sqsession A AAéN3s 3 M T KWSAEAT A
@ xQQz! 1 xQQzT W VAe
6.1.12.2. H A~ mapper + "~

T NAé® hT mapper 1. £ mappera AueM 1 mapper @QueM DYy, 4A
6 QQJd _1 J_T map mybatis @ 1 A&7 CacheExecutor h X @ CacheExecutor
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Thi Executor %N M A®MET  "HA1 p CacheExecutor A hXw Aéafcé
prjeép.T Q0Qz
keyx MapperID+offset+limit+Sqgl+ A & %Bi,v

£

I r g )
1. Mybatis xp Jakt™ 14é& U
2. p MZ @ Mapperxml Ao J cache ¢

3. pMZzuiselectt =~ ea] v useCache=true

6.1.13. Tomecat

http://www.importnew.com/21112.html
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7. F

711. F YD

OonFgb6i AT A> ALEINVA JAGEONS X EAEONk va ERb
NT &8s tigx3U OnNG@d A 1 b> 4 ServiceProvider s x 8 ~ Ei 1230
N }q©T v W+ ZooKeepert Consult Eted, & Netflix K@%Zeureka On fq &b
¢Axi AM Fg=vsAlqg

7.1.1.1. 'Y~ zookeeper”
i Av g1 Ons Fam} @TA EOnkveb fqaOfgs 1 EONi
IHE st Q > qa03YO0 O j h |iAvr Y1 O e Fga0
e A Y3INng NAAwd e fgTAmONn T L] a h X
Fg
10.4.3.1:8756
SERVICE

register("serviceName, “10.4.3.1:8756")
heartbeat()
unregister()

SERVICE REGISTRY

7.1.1.2. 2 Y* ¢ uwi 1 Registrar ~

335

MsA g+ A" V@ON Registrar Fam} EOnk va @« YAA ~ Registrari
}{ o Registrar b LqgaOA }FgqTA aHfgAO Ai mONe @O 1 EON]j

T Hi b fgqa O} OnN MAA@ T Registrar o T A !'7@MAL e, |q
TA=| 7
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10.4.3.1:8756 HEALTHCHECK

/
SERVICE |
INSTANCE A

register("serviceName, "10.4.3.1:8758")
heartbeat()
unregister()

7.1.1.3. V)

i AMANRT YD AT T 110nsxt @3 z T A TAAQAXK 11 &
hCAXY z W& AANXsAONj!'1740Q0v A1 W i 4eCplan
Hod o T AL %A h X a G

SERVICE
INSTANCE A

SERVICE
INSTANCE A | Registry-

/ aware
HTTP * | "Chlent
Client

SERVICE
INSTANCEB

Client

10.4.3.20:333

REST
API

SERVICE
INSTANCE C

Registry
Client
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7.1.1.4. F O

OnvAN v B8 Router ON1 @ X &  Router1 + @ Router ! on /b V4
TAA

@i AMANRGIA P HT E@A e T 3  Router B ! 1

SERVICE
INSTANCE A

REQUEST

SERVICE
INSTANCE A

INSTANCES

GISTER 194320333

SERVICE
INSTANCEC

7.1.1.5. Consul

7.1.1.6. Eureka

7.1.1.7. SmartStack

7.1.1.8. Etcd

7.1.2. APl 7

APl Gateway T AOn+ 1 O @ T A 8 e b M WA A O
Facade WAE G APIGateway M 53 V4 @ _1 Xhoé APINRAI AM E 11 ®
THI T 1 ba T z Aé 0° d=1n 6ezZI nd igf”~"

A ZE * _ i API Gateway
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EHOPPING CART
*ERVICE

SHIPFING
SERVICE

AP
GATEWAY

RECOMMENDATION
BERVICE

ORDER
SERVICE

PRODUCT
CATALOG
SERVICE

APl Gateway 0 A Ta=8 Q Al s 1 Ao 0 XdJd APl Gateway |
ta + PR 9 MZBH On APl Gateway NJ W TAATORNT I N A 0@
31 TAr AOnN@GE] " E' @p web B b5 AT B Web 2 B3z B Qb

HTTPB WebSocket B

7.1.2.1. 0

on A3 T M| AvM@ oG | Ono A j @ @roni
7.1.2.2.

"HY N TAAONT £EET HEGWTATXE& & 1 Mv /1 @& 0N
7.1.23. A

T "HY SOAP1 JMSI Rest ©éig Q

7.1.2.4.

T "HY XML= Jsone @ &f A Qi 1!
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7.1.2.5. n

1. 9272 Token G685 A9 i > GuMX
2. e QOsiarLi onv L Ri Av ®" N BiSDKIHN Y
3. 9272 Https @k 1 L1 i AM=ONv1QE W'HY
4, 9272 OAuth2.0 @ion G =, G . i A1 L WAMT
7.1.3. T
A0 T T AWAITENYQ Ui E » bi" A dx ® n hHy" uA
7.1.3.1. zookeeper T
h NG _gbi A1 nQQr " ngéAA ° @ n9@ | ©' zookeeper G ¢
Tt T hNbhHY T
o X F 4t
A - T 1
7.1.3.2. T Ne
~ WIEERS
B E SIS
- EERS
THEFF
A WEFF%
5 5 i RS
app src A1 app src A2 app src B1 app src B2 R A
1ER B
HiR C
7.1.4. HWp ~ kafka”
FUON=" T & y 1 Wi 1 kafka | activemq M
7.15. F ~ starter -sleuth ©
“ionQ jAw A 0x AP On i Al OnieH Y1 Spring
Cloud Sleuth * T~ A Il EpROaAA3y IDI@3 710N 16 & 7 &I
Aot A 0T bMx Ai One i A
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1. w hX 0 I E 0nA AV 4 GEAEM pHL E ‘on P d

& Ay 9 % 12 Hp  uAdtg L @Hé1t “DA43Ye x %o

(e

Lt N 0AmBIL Ay % OT  daA @ ©@iTrace ID Trace ID ©&%
el 8C8T NA® 0 YROwT 7

2. ® A RIMDf@H & 1 E 0 ~ RAON4ATHIL &T ! N T« ATS
Hi O Ay % | % ESAD Ty Y@3Jd 1 % 6T 4C GA®
@iSpanID1 Mz %A Span[ | Eo GAD=J bHA Pl e AD Span= J

o

Span@iH A1 671 4 Span@®H a 1 " H A eev 1 E ! @y?
PTHF QQi %bx’ 1°V 93 UM
3. pd " @1 ¢ —h N 401, @@ 3 UL 1 H=3& 122 spring -cloud -

starter -sleuth 4 T @®ih X p Spring Boot Z 7T A1 p TY A A3 spring -cloud -

starter-sleuth ® e9 1 Ehs OEWRE Z71 _4 R 3 083 C 1 %b x

A b RabbitMQ Kafkag & @ THy M Spring Cloud Stream J h* h N G5 U
A TCe B 9

A Zuul Thhe @ 0

A RestTemplate A G 0

7.16. F © Hystrix™

pion" _A Wh®dr" AONP 119~ 0On@o '{hM 471 1 & &7QA

NIV IR 3 VAR B I ¥ywon S on S@Zi Y+ o OnNweé &b bE

't M pONs GboE I 71 XNj!I 1 Mz WY

RA® @sNEVMDI badT 31" E!'@hNXD® . 1 b"Ep 4H pgad

A 1 h A TQe YA TO . 1] W yonwi1 xa Bzt Y2

i Asdé E i1 h  WIHAL £8ZTYZ2AATE aGj 1 MEN* 1 dad CPU
V.Ed

—_—

H =M H @ Hi1 RA" O @&EzZrY2iz A e T Lh' Td

N* 1 Z1 Y 2hWkKHS T "HA

RX3))

[]

SRUETF AR [ ) SO REAME] 4y

TS E3 A 8] B 45 R
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7.1.6.1.  Hystrix L

A H
QA 6 Open). HA&® Ooh i, &jha ~avOn.A +3YpA
4 H a( 5Y¥)s 0° Q &#A ' 6 (HALF-OPEN). Hh_,  Ai & 09 + o
b ad&1 A w4 "6 (CLOSED): ., A" "Q A ' 6 (OPEN). Hystrix G5iA
BUGCKIi > aA@3 w, fedonj's,A #"h 1" A 0 , da 2 @
dedevdre=® XhA we6s s XOu w7

mh

BN LE HystrixCommand 0 ¢°4'0n, Q h Ysae( 50%), A H h
.

1+

On

Oon
I

7.1.7. API

SwaggerAPI TN T v
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8. Netty b RPC

8.1.1. Netty 4
Netty i A &i at’ 1 OBENIOt " 953 JAVANIO @& @ APIh N
TCP UDP= &Te GHY! Am A& NIOt " 1 Netty G/AG® 10 "HA
OB Future-Listener =~ 1 T Al QA3 0 nd&a =~ a
8.1.2. Netty

DIOAY YALE aH nrAi AL

Ems™ M

Tae L
IO "HA J °

dHI ' @ 7T2~4YaalOor w31 H

I'm 10~ &1 'H "Hr A IOGEE | & 77 a Aselecti@]lilkéﬁEéMp
DAYBEEY i @2 H NAALAM 0 sbed @AY /A Y W3 F /O A e T G
Wz Uni M4 A ni 1] ansm v Ydadye O AT B Y= 4
B o HTMAGAT TA T T M0

/b Socket 1 = ServerSocket 1~ MZ 1 NIO Cxb&~ SocketChannel = ServerSocketChannel

bMja@ I E  hN

8.1.2.1.

Netty “ _ "Yt Reactor ¥A > h N1 E@on

@EWE{'S ocketChannel
@Uﬁ‘ ik InetSocketAddress

4 & ServerSocketChannel i:#fZ|

M1 32 gbix

7 B3 Selector, BENEEIE

R BEE Y Key

Selector. M5OT

Selectionfey. OP ACCEPT

= i A

6 handle Accept() A0 B F g7 "

o
|

& A Selctor FEM IE UriE
18 SelectionKey.OP READ
9 handleRead) F 55 %153
78 2.3 ByteBuffer

k J

11 B#5 ByteBuffer ¥

7TEE =
£ ocket

10 decode i3

I A 327 gbiXx

SocketChannel

13/04/2018

Page 147 of 283



e s

1 TH -s cletChannel
S

e

—

2 1B SncletChannel 3T
Eitt. FIBHRE TOP S

o BEIVeY

3 RFEERS IR

4 FISTEIESER, MEEEAT),
IR, EUMRT S

5 [A] Reactor #EF2 /) 05 HEHE & ’E']Eg?éplectur, =tz i
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