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12–2

12. 1 ( / )

A ( ) B

(1) (x) ←−←− x

(2)
: y=x–d

⇓

( ) ⇓

⇓−→−→ (1) (x)

⇓ (2)
: z=x+a

z←−←− (3)
⇓ ( )

(3) −→−→ y
(6= x–d+a)

—
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A ( ) B

(1) (x) ←−←− x

(2)
: y=x–d

⇓

( ) ⇓−→−→ (1) (x)

⇓ (2)
: z=x+a

z←−←− (3)
⇓ ( )

(3) −→−→ y
(6= x–d+a)
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A ( ) B

(1) (x) ←−←− x

(2)
: y=x–d

⇓

( ) ⇓−→−→ (1) (x)

⇓ (2)
: z=x+a

z←−←− (3)
⇓ ( )

(3) −→−→ y
(6= x–d+a)
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12–3 —

12–3–1

disable( ) enable()

disable( ); /* */

enable( ); /* */
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12–3–2

(i.e.

) lock() unlock( )

lock( ); /* */

/* */

unlock( ); /* */
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lock( ) unlock( ) ( )

LOCK lock( )

unlock( )

/* LOCK */
int LOCK = 0; /* LOCK==1 <==> */

/* lock( ) */
void lock( )
{
while (LOCK != 0) /* */

;
LOCK = 1; /* (i.e. ) */

}

/* unlock( ) */
void unlock( )
{
LOCK = 0;

}
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(p.167 Test-and-set )

• lock( ) LOCK

lock( )
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lock( )

LOCK lock( )

Obt Load R1,LOCK # while (LOCK != 0)

Comp R1,ZERO # ;

BNonZero Obt #

Load R1,ONE # LOCK = 1;

Store R1,LOCK #

LOCK
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lock( )
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• ( )

•



1212

Test-and-set

lock( )

• (.e.g.LOCK) ( )

•
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IBM System/370


















































































































































































































































































TS(Test and Set) · · ·

1

X”FF”

atomic operation (i.e. )

CS(Compare and Swap) · · ·

4

( ) atomic operation

CDS(Compare Double and Swap) · · ·

8

( ) atomic operation

CS
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( ) CS R1,R3,D2(B2)










































R1 · · · 1

R3 · · · 3

D2(B2) · · · 2

B2 (

) D2 B2











































( )

if ( R1 == D2(B2) ) {

D2(B2) ←− R3

}else {

R1 ←− D2(B2)

}

( ) ( R1 – D2(B2) )
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CS lock( )

IBM System/370 CS lock()

L R3,MyCPUid #Load R3<--MyCPUid

LOOP L R1,LOCK

LTR R1,R1 |#Load and Test Register

BNZ LOOP |#Branch on Non-Zero

CS R1,R3,LOCK #Compare and Swap

BNZ LOOP

Return # ==>lock( )

MyCPUid DC F(04) #Define Constant( )

LOCK DS F #Define Storage( )

• 2 4

CS
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• CS lock( )

• CS

lock( )
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LTR

( ) LTR R1,R2

( ) 2 R1

2

( )
0 · · · R1 = 0 .
1 · · · R1 < 0 .
2 · · · R1 > 0 .
3 · · · ( )
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12–4

CPU
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lock( )

(i.e.CPU )
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A ( ) B

(1)lock( ) ∼∼∼→x

(2) (x) ←−←− x

(3)
: y=x–d

⇓

( ) ⇓

⇓←∼∼∼ (1)lock( )

⇓ ( )

( ) ⇓

(4) −→−→ y

(5)unlock( ) ∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼∼→ ( )

⇓←∼∼∼ (2) lock( )

⇓−→−→ (3) (y)

⇓ (4)
: z=y+a

z ←−←− (5)
(= x–d+a)

⇓ (6)unlock( )
...
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lock( ) unlock( )

lock() unlock( )

/* LOCK */
int LOCK = 0; /* LOCK==1 <==> */

/* lock( ) */
void lock( )
{
if (LOCK != 0) { /* */

make_block( ); /* */
}else if (compare_and_swap(LOCK) != 0) {

/* atomic operation */
make_block( ); /* */

}else {
return; /* */

}
}
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/* unlock( ) */

void unlock( )

{

LOCK = 0;

make_blocked_processes_ready( );

/* */

} /* */
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lock( ), unlock( )
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• OS

lock( ) unlock( )
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