% ot

#Hi - A4 - WA

(Fhep3% . BRERZEHE) iR
()

(F=E-RZ, BEEEH)

BOE: BRHIE

2014510888



R 2R T LT BE—EEEIEaE s —eEmniE TIF.

BIERATEFNFE AUEETHEREN, ﬁ#ﬁu%&mfﬁn
SRR —MSEETRETHETHERRE. &

B=F

%% (Starving)
% JAiE 55k

B rzER
A M— “iB%" . EREENIEEAREERE, AN—EALEEI.
3. 1.1 EEEMAET

BE AMNIAEFAEE SEREFFEFAALSTEFUSARERALE. BFE
EWMEEMESE(ES ) ER EFTAEr SR EE PR RN N . BN
TR —TRAESES AEFRSERTE. EESETASAE S . NAEE —TEEEER
FRAMGEF NZtEFLoEARELFEST IR ARsErfENreE, fROE
i EEEF R ERFRTANFRTEESTN TR TEENTRIT. BF
BT AL T R,

(1} BT BN

—TEEESEE rRMHEFRTE. ST RELEET - TREFEZNEE.,

(2) PR A

ETRFES SRR CEAREARAEEFAAEZANE FR2AREENER.

{(3) R wE

BFERTARTRFERPE i ENTeBEFNRRER~ SN . aRBEE
FERiTHERSERRTEETX,

(4) o BAF AR

B HE - HERAARTERET AT S EN FEYRATEFSERER
TR H RS,

EFEFRTAEFE YA . AEEATREEEFAEFERR T A ——sE
HCAEFNSHA NS RB TE KSR RERAETR.




a3FbIEFHFRXF. ATLla3, bIWIERF, &L, a3 HHa3Mb32HF &0
(Concurrent Event) .
64 W= AL Afs=EE \

3.1.2 HENHEYK

1. A EEPEIT

BHREEREPIANEEFERITEREIE . ER AR
— R EEE T RS RRE SR BFS FTE——ME. KU SIAZE
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(MR REGHTERR; |
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BF borrow Hl return RERBTFHATENGER TR X A RAFFORHELSS
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1. Ep%E

MR PRy ESGSERE GRS drr ST ARE TNAF-EHTEA
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inside[0] = false;inside[ 1] = false; turn =1; Turn3IFF| GBI H0H 1 EAATEEAT.
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while(inside(0] & &um=s0)y FAZEEmMT
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HEEEGRERTH FaAf T ARRAAERRTEEREOERFEZE , 9 inside[ i ]
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ERABBEHENRET HEABFE ARG Aol »TREEEESE O
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7 e A O PO O IO B 3 T S L BT TS( Tese and Ser), TR EHE S
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ERMEE RS, TERY TSHTRERTE,

boal TS{bool &x) |
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|
else
return false;
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ATsHSERENER, T - TERES— T HrSsi-HEXRE ATER -GN
EHERE EERR £ HTHEN oo RTRHUAREENEA . FRTH, . Z8HA
TSH$ARENES MR TFHERME. ER ERE2N. NEFATSHYNR .. 000
HAREWREA MATLE A TH4FAEFNEAFE @Y o SR ERAERERN 8
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/TS HTEARBER spinlock. BHEH.

bool 5= true;

mbq-m /

process [ FA=1,2,~.n
while( ! TS{s)};
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FBWEE — W ®H R E  producer-consumer problem) RIFR B ERPHEREER
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ARy WEFHCRHTEASSE 2D AEEHESS ARIEE RANERE
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int kg

typedel anyitemn item; it JH
e bl BHRE 2B, FIN, ERXEEH
int in=0,out =0, counter= 0z ET
process producer] void } § e
while( true) | SR
| prodduce an item in nextp) ; FrEE—ER
if{ counter == k} | FAETE N SRR
sleep{ producer ) ;
buffes in ] = nextp; A —TEhRARRE
SESTELN b
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e counter Hﬁﬂ?;ﬂ' FE.
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HEMRABER GANEKEN S REET B RSB S %,
if (counter == 0)

S SEAH, sleep BB REHEIRE
sleep GH#EE)
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EERLEHAETSHES (NLARSR.EE AR ER AL ERTERGS
MEMBGP.VEREDEERY L EFXHARTR 2 EHGHER. B SRS 0l
WHASRTEHA M ERHGT PRF, TS PTE L I HiT VER. TR Y0 E
EmW EATHESENS. HIREERATG YMH. () CEYR. e REveS
L EENTHEH BT R EE (2R RS AR T I ST
MF Rt B =,

1. —BESK
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(2) Vi)l SE S W value (00 1 FEEFAFNEGF VERSESEIBIR 28
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f struel semzphore |
int valueg RS
struct pob = lisgg AlE G RAFAE
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b B TaskEZHFFATIH,

void P{semaphore &) |

s, value=— ; SR
o vale<0) | RS RET 0. A P RESEE
Wis. list) 3 | (=l lEHC FRESHESR 8%
BA SRR, RERHIEAR

|
void V{semsphore &s) |

3. value ++ | AAES RN
£ ARG REAFET 0, MM R(s-list)
R(s. list) ANER SPHPEH—FSESR 028

§ SIHERENEE . MaERT
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FI#SEpN B SREHEMNA T #EN PCE,ARATHERSENE SR PCBE +
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:.wlur=n;

choe ESERXMHEEIERIIZRNEGR TS

Wis.list) s B, EiFEIispinlock BiEsiE FAFRAE
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s.value=1;
el
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SR ASHSENSR —HOREEDN.

mutex = 14
cobegin
process Pil) | AA=1L2,.n
Pl mutex];
[ERE
Vimuex) ;
f
coend
HHHABREGEREFH muex BEY0RABE ; FMmuex 51, B5HF—T26E7HPS
fRE mutex ME O, MARELFRE S EEAAGREAREARSERT Plowe) @
BEFF mutexs HRERRAE |- - (o - 1), RUFH -+ A REGREART.RFH -1
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3134 ESEERSAESEEEcEAE
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B , FATAMEERE, ERH K.
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EZZEEEHP. SEITESLAERER. AR . S AERLTERERES R L iii-

0,1,2,34) Ky S GEEEeEd L L]
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O O LREERRGERT VEE ATARLT,

- & - SRS RNAETRLALR
O O semaphore lork[57;
2 / O \ 8 ford int i =0z Sziv+ § a'f'/
fork[1] =13
8 process phileogher 3} | 7A=0,1,2,3.4
Ei: sERsEeacEHE while(true) |
thinki }:
Pifork i]}s
Plfork] (i + 1)%5]}s HEESERESEARIER T,
eatl };
Vi feekfi]):
Viilork[{i+ 13%5]}; B S
|~ .
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ErEEEs af S GAEFEEEEEtH(REDINLF SECESTFENEERES
(EHEIMNETFH LIRS, X THRAETLISANTEN.

(D EXRFJIEEETANER:

2 HUEFFEARSAN L F AN RRGAAL T AR EEFEERGOa 7,
BEERALSHELT:

(3) SN T INEE LTI e SN E YL FEaFE.
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ETRNF.VENFRILERSETRAB. AFLLSSRESHGEHIIR. &0
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ENRSR AFHCRAEHE A RRE.
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semaphore cmpty; AAERARTERER
semaphore full; £ T M
cmpty = 13 FARREARFEA B
full=0; rasuennssa RG~H, HE ENER
cobegin S e A AR o
process producerd ] | process consamwery ) |
while(true) | while{ tre) | /

produce( ) : Pliull) ;

Plempry}: tzliel } broem Bs

sppend( ) o By Viempry):

Vi fulll} 2 oot } g

E
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I
=15 |

[
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TREF . EMAEATHLHTFENEFE. S THREMEATE. LAFTE—TESE e
(WMES 1 URHEFEAARNERAYEAESHUR. AAAT A2 R capy( B %
Bl 0) UREEFEFACARNEAEPEASE AREFLASSAE TR

&

S TEFAAa T AT EkAFESEEAER
ivem B k]

semnaphore empty: empty = k; REET] = Bodad

sernaphore [ull;fell =0; SAARERTES SN

sermaphore matex: mumex= 1; SEFESR

mr im=10; S AEREET

imt owr =03 SRR FE R

cobegin

prooess prodocer il ) process consamer ji ) |

while{ iree} | wiibel rres} |
produce{ §; Pliall):
Plempry): | Ptmasens: [
taked } from Blom]:

l.pp-dml![in];_ o = {ow + 13 %k

mutex RGPS ENTFE .

HME = tE*=Fla
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1. What is a Monitor?

A monitor can be considerad as a building which contains a special room. The special room can be
occupied by only one customer(thread) at a time. The room usually contains some data and code.

i N ERFRECFIERMAS,
fm;lnujw | Wait R oom ﬁ{ﬁ%&

’ Hallway EF#E& EH
SO0

TmutexJEZCH

If & customer wants to occupy the special room, hig has to enter the HallwawEntry Sat) to wait first.
IFQ). If he is suspended for some reason, he will be

cpecial room later. As it is shown in the diagram

Scheduler will pick one based on some criteriale.q.
sent to the wait room, and be scheduled to reenter U
abowve, there are 3 rooms in this building.

Evary Object and Class

HHEFRRIEHE, BEFRGEE—TFEELE
Vit / figs—Task. MMM, IK{FiEASpecial

Special Room Wait Sel Roomg
@ e

Entry Se1

(Clejalald)

In brief, a monitor is a facility which monitors the threads' access to the special room. It ensures that anly
one thread can access the protected data or code.



How to make a method thread-safe in Java?
By X Wang

Interview Question:

Is the following method thread-safe? How to make it thread-safe?

class MyCounter {

|prxvata static int counter = 0; | —-TClassByStaticTF &,

public static int getCount() {
return counter++;

}

This post explains a general interview guestion that has been asked by Google and a lot of companies. It's
low-level and not about how to design concurrent program.

First of all, the answer is MO_The method is not thread-safe, because the counter++ operation is not
atornic, which means it consists more than one atomic operations. In this case, one is accessing value and
the other Is increasing the value by one.

Time

Thread 1

2% ClassiObject L AT LUH & F Y
counter* &,

SRR AT REEEL.

Thread 2




Make a method thread-safe - Method 1

Adding synchronized to this method will makes it thread-safe. When synchronized is added to a static
method, the Class object is the object which is locked.

Is marking it synchronized enough? The answer is YES.

class MyCounter {
private static int counter = 0;

public Et.atic getCount () {
, S ’\ Javai® 5 EES45iX |~ Objectfic E— T HE
FMonitor (B#) . \WMFRIEA K.

If the method is not static, then adding synchronized keyword willsynchronize the instance of the class, not
the Class object.

2. How is it implemented in Java?

In the Java virtual machine, every object and class is logically associated with a monitor. To implement
the mutual exclusion capability of monitors, a lock (sometimes called a mutex) is associated with each
object and class. This is called a semaphore in operating systems books, mutex is a binary semaphoreg.

If ane thread owns a lock on some data, then no others can abtain that lock until the thread that owns the
lock releases it 1t would be not corvenlent if we nead to write a semaphore all the time when we do
multi-threading programming. Luckily, we don't need to since VM does that for us automatically.

To claim a monitor region which means data not accessible by more than one thread, Java provide
synchronized statements and synchronized methods. Once the code is embeadded with synchronized
keyword, it is a monitor region. The locks are implementad in the background automatically by JYM.

3. In Java synchronization code, which part is monitor?

We know that each object/class is associated with a Monitor. | think it is good to say that each object has
a monitor, since each object could have its own critical section, and capable of monitoring the thread
sequence.

To enable collaboration of different threads, Java provide wait() and notify() to suspend a thread and to
wake up another thread that are waiting on the object respectively. In addition, there are 3 other

versions: = {EAwaitilnotify IRt i, 22 &E=ET
wait|long timeout,; int nanos) MUte}(, HATC”“CG' Greau

wait{long timeout) notified by other threads or notified by timeout.
notify(ally

Those methods can only be invoked within a synchronized statement or synchronized methm:l.;il'he
reason is that if a method does not require mutual exclusion, there is no need to monitor or collaborate
between threads, every thread can access that method freely.

Here are some synchronization code examples.
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1. SIGUSRI - User defined signal 1
2. SIGUSR2 - User defined signal 2
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