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SEE A XN iE—FF 1

XRATLEG ARG, XEPHIKPAS000T, HHA
ATMATLFT2

T1: 2:
read(x); read(x);
if x>=1000 then if x>=2000Q then
x:=x-1000; x:=x-2000;
write(x); write(x);
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SEE A x<HER——FF2
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HEZPATIEHIE 4T

f s t g
LKA (3,4,..m) 2 2 (1,2)
TH B AT (fB%g,c,p Hget,copy,putdy — KGR
gcp  (45..m 3 3 (1,2,3)%
g,p,C (4,5,....m) 3 3 (1,2,2) X
C,g,p (4,5,....m) 3 2 (1,2,2) X
C,p,g (4,5,....m) 3 2 (1,2,2) X
p,C,E (4,5,....m) 3 2 (1,2,2) X
p,g,C (4,5,....m) 3 3 (1,2,2) X
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BS54 (RACE CONDITION)

Spooler

directory
4 abc out=4
6 prog.n
7] in=7
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#EFE B £ (MUTUAL EXCLUSIVE)

© TS HBEERFHARXEZERE (RE. XXHH ,
T 3% e FE R = B i
R Z A 354+ F X e B YR
— X—RAWNHELF
®© /S EYR: critical resource
RAPREERFE KRR AT —NMHEMEH, KX
FERIBRIE AR A RIRR L FRFESLELE
o AKX (B FX): critical section(region)
ENHEFNEMaARE (LEXR) Lk
TERIREFF B
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while (free) ;

l

free = true;
%R K

free = false;

B oo |

while (free) ;
free = true; l

e X R <—
free = false;

(free: s ¥R = HARE A
true: FHELABEREX
false: Li# A2 AW KX

\%ﬂ{ﬁ: free #false P




R R 2

while (not turn) ;
3 ;4
turn = false;

while (turn) ;
s R K
turn = true;

(Cturn: Hi#IE R E 647 &
true: PR E R KX
false: Qi 2 3t l6 K X
\ AT
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P Q:
pturn = true; qturn = true;
— <
while (qturn) ; while (pturn) ;
s R X & 5 R
pturn = false; qturn = false;

4 .

pturn, qturn: #7144 #false
P#H AR & 54: pturn/\ not gturn
\Qiﬂ‘;)\d@ﬁ[&é@%{%: not pturn/\ gturn
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[/

pturn = true;
while (gturn) {
if @Eurn == 2
pturn = false;
while (turn == 2);

pturn = true;
+}

& X
turn = 2; & 7%
pturn = false;

Q: AREIAR b
llllll gl Aturnﬁ%
qgturn = true;

while (pturn; {
f¢garn ==X
gturn = false;
while (turn == 1);

/ qturn = true;

}}

& X
turn=1;
gturn = false;

o
19068




R 5——PETERSONE 3£

#define FALSE 0
#define TRUE 1
#define N 2
int turn;
int interested[N];
/] B H4n, An¥b{a ¥ AFALSE

/] #4265 A8
/] % 5] #?

void enter_region ( int process)
// process =0 =, 1
{
int other;
/] F St — AR HET
other = 1 - process;
interested[process] = TRUE;

/] &R R AE R R
turn = process;
/] & A A

while( turn == process &&
interested[other] == TRUE);

~

}

4% %

void leave_region ( int process)

{
interested[process] = FALSE;
[l AFERTHFEFEX
}
Rrin A

enter_region (i);
e X

leave_region (i);

FmE e R&A, wmiLx
MR T 5% 300k 69 B B
, TUAEAEF I
(1981)




o BF SERE. TSL#S4 XCHG 754

R RS
T



W REA—PR R

FRPET 4

O RES S
16 K 84
AT T FR H4

o W, B
o RihE, BHCPUFKIS (I FE RN
o REATERAE
cRATHRUAGAS, RETH S bR




WErE%2
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TSL#54~: TEST AND SET LOCK

enter_region:
TSL REGISTER,LOCK
CMP REGISTER,#0

JNE enter_region
RET \

R FABHFHEHEL
FIBTFHEBERNERETAR?
ZERZZE, Btit3]enter_region
BERAE, EATERX

1% 7%
leave _region:
MOVE LOCK,#0 | &4+ B0
RET | B=@EmE
oO
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WA 3—"3Z8" HY

XCHG#54~: EXCHANGE

enter_region:
MOVE REGISTER,#1
XCHG REGISTER,LOCK
CMP REGISTER,#0

JNE enter_region
RET \

1%

leave _region:

MOVE LOCK,#0
RET
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© HHETTVE
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® T2+ (busy waiting)
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F2£[FE|2P: synchronization
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c e Vhi-E £ 10U}

##tdefine N 100

int count=0;

void consumer(void)

{

int item;

while(TRUE) { l
if(count==0)¥sleep();

item=remove_item();

void producer(void)
{ 1int item;
while(TRUE) {
item=producg item(); count=count-1;
if(count==N) slegp(); if(count==N-1)
insert_item(itegm); wakeup(producer);
count=count+%;
if(count==1

wakeup(consumer); }

consume_item(item);
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© —MIKREER
© HTHRERZRE RN — I EHE
© EXWF: R — AR
struc semaphore 9 B2 B & AU
{ i 19654, W& =
int count; 2 % Dijkstra2 4

queueType queue;

}
E5EUH: semaphore s;

S5 B AR #RIE: W1iRik. PRIV (P, V4-5)

& & 2 35 i test(proberen)fzincrement(verhogen))
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P. VER{ERENX

P(s) V(s)
{ {
s.count --;
: s.count ++;
if (s.count < 0)
{ if (s.count<=0)
HRERAEAEERE; {
¥z AR NN BB FAEA %ﬁ*ﬂﬁ%ﬁl‘kf’]s.queueﬂ?
%s.queue X E.; FAENG— ANt
—ﬁ-ﬁﬁlﬂﬁ‘ - ?t, S JE A Sh 2k Y
} o N AT
} }
}
down, semWait up, semSignal
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> P VE84E A & &84 (primitive or atomic action)

> BRESELERILT =ANEE

IE(AE R ) PERAE. VERAE
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R PVE{EfE Rt 18] B [+ (o]

o SITHKHFRFIREES, RERAX
o WEETE mutex, ¥IMEN

© RIS X ATSLHE P(mutex)

o FERFXZJGE5LH V(imutex)

P1 Pz P3

P(mutex)
P(mutex)

P(mutex)

- V(mutex)
/ V(mutex)

V(mutex)
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RiESBRRE %5/ H A6

semaphore mutex =1;
semaphore empty =N;
semaphore full = 0;

void producer(void) void consumer(void)
{ intitem; { intitem;
while(TRUE) { while(TRUE) {
item=produce_item(); P(&full);
P(&empty); P(&mutex);
P(&mutex); item=remove_item();
insert_item(item); V(&mutex);
V(&mutex) V(&empty);
V(&full); consume_item(item);
} }
} i
#define N 100 /* B R A
typedef int semaphore; /* 135 & R —Fp 450y R B3/
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void producer(void) void consumer(void)
{ intitem; { intitem;
while(TRUE) { while(TRUE) {

item=produce_item(); P(&full);

P(&empty);{/ { P(&mutex);
P(&mutex); item=remove_item();

insert_item(item); / V(&mutex);
V(&mutex) V(&empty);
V(&full); consume_item(item);
} }
|
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void reader(void)

{
while (TRUE) {

e T34

void writer(void)

{
while (TRUE) {




H—KEH-5 50 =
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void reader(void)
{
while (TRUE) {
P(mutex);
rc=rc+1;
~ if (rc==1) P (w);

V(mutex);
X Y3

P(mutex);
rc=rc-1;
if (rc == 0) V(w);
V(mutex);

} H Ao

RJg — ANk
/
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/

void writer(void)

{
while (TRUE) {
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