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Concurrent = Two gueues and one coffes machine.

Parallel = Two queues and two coffee machines
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void transferMoney(User from, User to, float amount){
to.setMoney(to.getBalance() + amount);
from.setMoney(from.getBalance() - amount);

}
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public static enum Thread.State
extends Enum<Thread.State>

A thread state. A thread can be in one of the following states:

« NEW

A thread that has not yet started is in this state.

+ RUNNABLE
A thread executing in the Java virtual machine is in this state.
BLOCKED
A thread that is blocked waiting for a monitor lock is in this state.
WAITING
A thread that is waiting indefinitely for another thread to perform a particular action is in this state.

TIMED_WAITING
A thread that is waiting for another thread to perform an action for up to a specified waiting time is in this state.

TERMINATED
A thread that has exited is in this state.

.

.

A thread can be in only one state at a given point in time. These states are virtual machine states which do not reflect any operating system thread states.
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Exception

Exception

Object.notify
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Waiting Time elapsed,

Regain monitor lock,
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Object.wait,
Thread.sleep

Thread.start Object.notify,

Object.notifyAll

Runnable
Exception
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Regain monitor lock,
LockSupport.park 9
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Figure 20-1. A Java monitor.
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public class Threadl implements Runnable {
Object lock;
public void run() {
synchronized(lock){
..do something

}

o HERATIIE AT LIS AlockskEIERIZUIR | SLIRIRENAIR Thread 128
BImonitor, EH—E , WIRIEIFRIRstaticTTiE , NBITEZSATALA.

public class Threadl implements Runnable {
public synchronized void run() {
..do something

}

« synchronized, wait, notify#& &y BiRNF S 4 7o H 2R AR

/**
* AP ORI RS I B
*/
public synchronized void produce()

{
if(this.product >= MAX_PRODUCT)
{
try
{
wait();
System.out.println( "/ O, AR ") 5
}

catch(InterruptedException e)

{

e.printStackTrace();

}

return;

}

this.product++;
System.out.println("A4 = EEFH" + this.product + "R
notifyAll();  //BRIZERF XV 93 AT DABCH ™ i T

}

/**

* O P A D

*/

public synchronized void consume()

{
if(this.product <= MIN_PRODUCT)

{
try
{
wait();
System.out.println( "8, FiMEFE") ;
}

catch (InterruptedException e)

{
e.printStackTrace();

}

return;

}
System.out.println("WH % EHUE T H" + this.product + "4 ih.");

this.product--;
notifyAll();  //HIAERF3 AR T LA™ T

volatile

SLLFERIPNFHEEYL : main memory ( 77 ) . working memory ( £&f2t% ) |, TR
iR |, HIESIBENEFoadRI AN |, SeAkiR{FEBsavedZ(volatile XEIAAY A
1ER : BRERHZEEEBAYIRIEENEA —/Rload and save),
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KiHKE . BAgigx

EARGIEFIEN R ThreadZ , Runnable$Z[] , Callablei]
Thread 283CH 7 Runnable 0 , [Bal—MEERNSE :

MyThread my = new MyThread();
my.start();

Thread2t8X753% :

/1 AR P L cpuds IR, LA RS ELARIEAT (DD

public static Thread.yield()

/Bt 1]

public static Thread.sleep()

[ ITE=A R Hother. join() , ¥ %5 ffotherdh 7 58 J5 A4 4k B AR LA
public join()

/1 TR B TT LARET I

public interrupte()

XTFHER . EHAMEstop A MESFRT— NEEE TSR, LRSI HERIRT
FRRAL , LAHIBTEEFE R B ROZIE T ( PERRERES Strue ) . ZinRRFM0E waitik
. sleepASFNjoinRZS., #HFTHTHIEFESHEH InterruptedException,
Thread.interrupted i@ E HRILLIEET A EFHT , IR[E]boolean
synchronized FESR AT AR 2B PR,

FETE— MRS | interrupt() 7T ER B MRS B StruelME. FTLURIERIEITHER A
AEEWRT , HASEL , MwaitSRESZSXEEHNHEE. WREEEET
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BHE, FEHIERRAEE | FTENZFER (stack -pid) —ARFETLAB H 2B MEZHAYE
B, XNEREET 289,

PINEEAS:VEs 2alin Lo

TEEFBtry,catchJRENEAZHRIR

Runnable

SThreadZ{E,

Callable

futuretRz(, | FIAREIRI—F , ATLAERMIZR , RIAEZEMMEE | £5RisDonefl]
get, HpFutureXdSFsRFHIZEFEANREIEUR G

ExecutorService e = Executors.newFixedThreadPool(3);
//submit )i ik £ EBHIRA, KHFFcallableth ity L ffrunnablefiz 2R .
Future future = e.submit(new myCallable());

future.isDone() //return true,false J[H%E

future.get() // return iR[A{H, BHZEHFZLRIEIT4E R

NBAEE : BRSLiEEH%

ULEBETANE , ERELMIMEFTEREINIAT |, Javal SIET—NEES
LA LRFE B java. util.concurrent, 12t T KESR T B, LB AERE =3
SR, EHERRJava B ETRIER.

1.ThreadLocal3

Rk (REEAEMNI R, W—MEFEE (@R BE Thread)
ZfFFThreadLocal#EP &R , ThreadLocal A MERIZEEMILIS AT E
BIA , A E— MRS LU E SHEIA , MASK IR BRI RAYE
A, HERTRPESES , MicRsessionf5E.,

STHL : S Thread#fiFE— M TreadLocalMapEEErE (1ZEE—NEERHIMap ,
IhRESmap—#¥ , KEI2BERAEentryTiAEentryfIsEER, IHREEAE— map., ) LA
KB Hkey , LABtRAvalue,

FEERget()lsel(T a) , setZ JFEmapE4EP— MhreadLocal -> a , getifigaiR
[B], ThreadLocal@— MFARIAES.

2.J7F ( Atomicinteger, AtomicBoolean...... )

WNER{sEFatomic wrapper classillatomicinteger , BE& B SRR TFANIRIE , NER A

Fsynchronized
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AtomicInteger.compareAndSet(int expect,int update)

ZITERT T SEURMES | BB P RAIREIRIAI AR | afRbfd5k105T , af1 710
7T, bENN07T. IAdctab2rT , (BRbAINNTEL)

if(b.value.compareAndSet(old, value)){
return ;
}else{
//try again
// if that fails, rollback and log
}

AtomicReference

I3 FAtomicReference 3Eift , BIFISSHM , BUELAIER , BloldObject ==
current , {8 20ldObject.getPropertyA != current.getPropertyA,

XAHE , AtomicStampedReferenceffik ERF Y. XtEE—MRERREE . BIIN Lk
S

3.Lock3

lock: fEjava.util.concurrent& A, HBE=/LH :

e ReentrantLock
« ReentrantReadWriteLock.ReadLock
» ReentrantReadWriteLock.WriteLock

FEBRIZEMsynchronized—+ , MERATHRRELSEE , AMBERFIRTEL
R, TRESMER—LEXE].

XBUNTF :
1. lockERE , TIABHEN SEHEMISIRMIRR ( synchronized BZRBSTINAYEHE

I )

2. IRARSTINBISZE | lock BEZER, trylock FoBRZER, lockinterruptily FT¥THIZC , 1£G
trylock B9 EAT BT [RAR AR,

3. AR EFNEEIESSH ( BDsynchronized @—#HHY )
4. BEJTEK , S=EEA , MU HIIF IR, NS SEEE.
5. #lConditionZkM4E S,

6. MREES |, ML TE :

Single Processor (Windows)

/j‘/

Throughput

Threads

synchronizedFlLockERERTLY,

A
ReentrantLock

AIEANENETRHEINEETLMREEFE | HEERBNSNREE A EERRZ <
i,
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1.5new—N3Lf5)

static ReentrantLock r=new ReentrantLock();
2.8t

r.lock()r.lockInterruptibly();

HAMBENAE , EETHITH, HatkiZlockg , bZFEEZE |, IAINRE
lockInterruptibly , BBATEEFEb.interrupt() /5 , bAFBRHIEE , HEEWEENSES |
H \catchiR, (WRFEAFE , Y/lthrow interruptable exception B catch )

3 FER
r.unlock()

WASAR | (AT |, Bt inally B E. LIGLESERETIEERE , SEoHE. X
EBAT—AMIRR | finally@RTLUMEERY : 3 | BIRRRET
OutofMemoryError , finallyRAFEIETHITHREBEZHRILE.

ReentrantReadWriteLock

AENZEH (EEHAI—TR )

ReentrantReadWriteLock lock = new ReentrantReadWriteLock()
ReadLock r = lock.readLock();
WriteLock w = lock.writeLock();

FaEERlock unlocks5i%, 55, SXER ; BEFER. AT RIRISILE
ZEHB
4. 85388

XEFITICHRERIEA

» BlockingQueue

« ConcurrentHashMap

BlockingQueue

FEZERATY, 1Z3Rjava.util.concurrentE8 FHIEE , BiIXdQueuelIZEI AT LSRN | X
queueZEMEAFY , BTLATERAZISLEINTTERFNER EMFREEN TR, 2UTF—

g B, FRERT RN — SN AR, EENqueueOEETHAE
PriorityQueue ( {L5ERA%Y ) , BSGEBTLIAR

BlockingQueuefERAFIAIEAL_EFRINT SEA2MMERITIRE :

Throws exception | Special value Blocks Times out
Insert add{e) offer(e) put (&) offer(e, time, unit)
Remove |remove () poll () take () poll {time, unit)
Examine |element [} peek() not applicable | not applicable

BlockingQueue

BT 1E5RIqueuelBE ( RISDLAIRS ) Z5t , ERAt TRREEOputiitake , HHEAT
ThReRIREERE offerflpoll, put=TERAFUHAIRHRIEE , ERETERIKIGEE ; takeft
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A, tHFREE.
EIAIEZEAFIE :

» ArrayListBlockingQueue
« LinkedListBlockingQueue
» DelayQueue

e SynchronousQueue

ConcurrentHashMap
EMNAIERLIEFEmap, iBEXItkhashTable , concurrentHashMap, HashMap

5.5

EHERIMSILRNZ | BTEESME  ABTESEEN , BRHUT —LHNSRAMAL

AR TRH—LeEse,
THRERESIRIEESE | ThreadPoolExecutorfl] IMXIEZR FTRIRFRETESE
ThreadMXBean

ThreadPoolExecutor

WIRAT XN |, B T fRRIEREIAYExXecutorService , FF— B OHLAEBIEET

& :

ExecutorService e = Executors.newCachedThreadPool();
ExecutorService e = Executors.newSingleThreadExecutor();
ExecutorService e = Executors.newFixedThreadPool(3);

/7 BRI RN R, AR S Bk UL AL
/] B MU, M4 T FixedThreadPool(1)
/1 EEREE E RN RFR.

/1 RIEIELT

e.execute(new MyRunnableImpl());

ZRE @I ThreadPoolExecutorsEHIf , ERIZXEMTIEMRAIEHNER , AR

J: , {t{i 1B 2 ThreadPoolExecutorsSfIZFPSCINRAS, &£ Mjavadoc :

& java.util.concurrent.ThreadPoolExecutor. ThreadPoolExecutor(int corePoolSize, int maximumPoolSize, long
keepAliveTime, TimeUnit unit, BlockingQueue <Runnable> workQueue, ThreadFactory threadFactory)

Creates a new ThreadPoolExecutor with the given initial parameters and default rejected execution handler.

Parameters:
corePoolSize the number of threads to keep in the pool, even if they are idle.
maximumPoolSize the maximum number of threads to allow in the pool.

keepAliveTime when the number of threads is greater than the core, this is the maximum time that excess idle

threads will wait for new tasks before terminating.
unit the time unit for the keepAliveTime argument.

workQueue the queue to use for holding tasks before they are executed. This queue will hold anly the Runnable

tasks submitted by the execute method.
threadFactory the factory to use when the executor creates a new thread.
Throws:

lllegalArgumentException - if corePoolSize or keepAliveTime less than zero, or if maximumPoolSize less than or

equal to zero, or if corePoolSize greater than maximumPoolSize.
NullPointerException - if workQueue or threadFactory are null,

ThreadPoolExecutorS iRk

BiE—T
corePoolSize BREIEMRESR/IVE , MIBEETHRS | BSRTZHELE.
maximumPoolSize: ZFEHRA(E |, é%%%ﬂ@iﬂéfﬁé‘%zzAﬁﬂﬂE

keepAliveTime : 24t IZIREE= T corePoolSizeRt , 21352/ DitiEIZRAIZSRLEFEA

2FE. EIRETEFwaitikzS

unit :
el , ATLAERETimeUnitA9sEfl , aNTimeUnit. MILLISECONDS

workQueue:fFA\{E55 ( Runnable ) FIFFRHART , ZEHEEXNRERE , MIATFS
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kT | A —MNEERITHEAE LS |, AARNE

Executors.newCachedThreadPool() , {5152k
G% DES

ks T2 (/u/957e5f43e612) : @ashank (/users/807f6d160697) (= LEIR{ERHALLIERIR K
R | RS 2 LR RIR BT B bool stopped , AR B IEANZELINE
while(!stopped){

.. do your stuff..

}

FHEFFRIA T BiEthread.interrupt()fthread.stop(). interrupt()&&A3ixBE , stop()IIEH
deprecate , REFE(FH,
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