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13–1

2 P(sem), V(sem)

sem

P(sem) . . . . . . . . . . . ( OS )

if (sem ≥ 1) {

(1)sem ← sem−1;

(2)return; /*P(sem) (i.e. ) */

/* */

} else {

(1) P(sem) (i.e. )

(1.1)(sem ) ;

(1.2) ;

(2) ;

}



1303

V(sem) . . . . . . . . . . . . . . . . . . . ( )

if ( ) {

(1) 1 ;

/* */

(2) V(sem) (i.e. )

;

(3) ;

} else {

(1)sem ← sem+1; /* */

(2)return; /*V(sem) (i.e. )*/

/* */

}

—
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• P(sem) V(sem) PV

• P V Dijkstra “Passeren”(

) “Verhoog”( )

• 1 sem=1 P(sem) V(sem)

12.3.2 lock( ) unlock( )

• (sem)

PV

@@
��

lock( ) P(sem) V(sem)

(i.e. )

—
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8.3 (p.72 )
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13–2–1

( )

2

( 1 )

12.3.2 lock( ), unlock( )

mutex mutex=1

P(mutex); /* */

V(mutex); /* */

—
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( 1 )

1

mutex mutex=

P(mutex); /* */

V(mutex); /* */

—
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13–2–2

producer

consumer

¥ � � �
¥ � � �¥ � � �

( ¶ � )

( ¶ � )

( ¶ � )

( ¶ � )

� � �� � � 	 


¼ �½ �  � �

¼ �Æ � � � �
(consumer Â

 ¤ � � � � � )

(producer Â¤ � � � � � )

� � � �
� � � �

� � � �

� � � �
� � � �

� � � �� � �
� �  

� �  

! " #
$ % &

! " #

(producer ' ) (consumer ' )

...

ls -l /bin | grep sh—
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¥ � � �¥ � � �¥ � � �

( ¶ � )

( ¶ � )

( ¶ � )

( ¶ � )
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(consumer Â
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� � � �
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(producer * ) (consumer * )
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��

producer ,

consumer ,

producer-consumer

• producer

• consumer

• producer

• consumer
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( ¶ � )

� � �� � � � �
� �½ � � � �

� �Æ �  � �
(consumer Â
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producer consumer ( 1 )

(producer , consumer ) @@
��

( )

• producer

n vacant

@@
��

n vacant=0

• consumer n vacant consumer

@@
��

P(n vacant) producer

V(n vacant) consumer

—
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( )

• consumer

n occupied

@@
��

n occupied=0

•

producer n occupied pro-

ducer

@@
��

P(n occupied) consumer

V(n occupied) producer

producer consumer

—
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#define TRUE 1

/* */

#define N 50

struct record {

......

};

struct record Buffer[N];

/* */

typedef int Semaphore;

Semaphore n vacant =N; /* */

Semaphore n occupied=0; /* */

—
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/*-------------------------------------------------------------*

/* producer */

void producer(void)

{

int next_vacant=0; /* */

while (TRUE) {

P(n vacant);

Buffer[next_vacant] ;

V(n occupied);

next_vacant = (next_vacant+1)%N;

}

}

—
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/*-------------------------------------------------------------*

/* consumer */

void consumer(void)

{

int next_occupied=0; /* */

while (TRUE) {

P(n occupied);

Buffer[next_occupied]

;

V(n vacant);

next_occupied = (next_occupied+1)%N;

}

}

—
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¥ � � �¥ � � �¥ � � �( ¶ � )

( ¶ � )

( ¶ � )

( ¶ � )

� � �� � � 	 

¼ �½ �  � �
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(consumer Â

 ¤ � � � � � )
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(producer * ) (consumer * )

producer consumer ( )

(producer , consumer ) @@
��

@@
��

13.2.1

( ) @@
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( 1 )

( ) @@
��

( 1 )

producer consumer
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#define TRUE 1

/* */

#define N 50

struct record {

......

};

struct record Buffer[N];

int next_vacant =0; /* */

int next_occupied=0; /* */

/* */

typedef int Semaphore;

Semaphore mutex_producer=1; /*producer */

Semaphore mutex_consumer=1; /*consumer */

Semaphore n vacant =N; /* */

Semaphore n occupied=0; /* */
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/*-------------------------------------------------------------*

/* producer */

void producer(void)

{

struct record new_record;

while (TRUE) {

new_record ;

Buffer
P(mutex_producer);

P(n vacant);

Buffer[next_vacant]=new_record;

V(n occupied);

next_vacant = (next_vacant+1)%N;

V(mutex_producer);

}

}
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/*-------------------------------------------------------------*

/* consumer */

void consumer(void)

{

struct record new_record;

while (TRUE) {

P(mutex_consumer);

P(n occupied);

new_record=Buffer[next_occupied];

V(n vacant);

next_occupied = (next_occupied+1)%N;

V(mutex_consumer);

new_record ;

Buffer
}

}
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13–3

lock( ), unlock( ) P(sem), V(sem)

—
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13. 1 ( )

A R1 R2 B

(1) lock(R1);∼∼∼∼→ A ⇓

( ) ⇓ ⇓

⇓ B ←∼∼ (1) lock(R2);

⇓ ⇓ ←∼∼ (2) lock(R1);

⇓ ⇓ ( )

( ) ⇓ ⇓

(2) lock(R2);∼∼∼∼→ ⇓ ⇓

( ) ⇓ ⇓
... ...

—
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( 1)

( 2)
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OS
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p.168 CS lock()

lock( ) P(sem)

Test-and-Set CS

• (share) (exclusive)

—


