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volatile int empty slot = 5; // HEH]
volatile int filled slot = 0;// FLE[]
void producer(void) {

int new_msg;

Wil () filled_slot empty_slot
new_msg = produce_new(); o e
while (empty_slot == 0) ~ ~
5 /) WA RIAE
empty slot--; 0 1 2 3 4
buffer_add(new_msg);

filled slot++;

}
}

void consumer(void) { Yy
int cur_msg; FEC]
while(TRUE) {

while(filled slot == 0) e
./ g | FEIB/HFECPUR
filled slot--;
cur_msg = buffer _remove();
empty slot++;
consume_msg(cur_msg);
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 whileZb TEIAXSR 22 CPUR IR
; : CPUO IRFRXED
CPUl | while(atomic_CAS(lock, @, 1) != 0) ‘—)
CPU2 | while(atomic_CAS(lock, @, 1) != @) |—— IR HIR5R X
CPU3 iwhile(atomic_CAS(lock, 0, 1) = 0) —) HEeCr

cPU4 [ while(atomic cAS(lock, @, 1) != @) ——
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void producer(void) {

e > =TS R BB TSR HBRETS
S b EEHRERARS
while (empty slot == © / AN | Bk 43 7
el 0 i « BAMPEESREERIFES
empty_slot--;
buffer_add(new _msg); 4 Sha > sva) QA 4
filled slot++; > TACPURIR, B EENEE
}
}
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int empty slot = 5;

int/ filled islot = 0; Wi =5l

struct!cond empty cond; & IMUFRRFERKM void consumer(void) {

struct 15EE'EMEEQ:Eﬁf:lock int cur_msg;

struct cond filled_cond; while(TRUE) {

struct lock filled cnt_lock; lock(&filled_cnt_lock);

while(&filled slot == 0) {
void producer(void) { cond wait(&filled cond, &filled cnt lock);
int new_msg; }
while(TRUE) { filled slot--;
new_msg = produce_new(); unlock(&Ffilled cnt_lock);
- lock(&empty cnt lock);
>3 while(empty slot == 0) { cur_msg = buffer_remove safe();
empty | —>cond_wait(&empty_cond, &empty_cnt_lock); . : EEMEHET T
el s ock(&empty cnt lock); aoph
_slothy | ) < fFempty_cond#im & | empty sTot4t; |/ UREST
IGHEX | empty_slot--; 22 ooty slot AR 2 2s mpty_slot++;
L unlock(&empty_cnt_lock); H~F€MPLy_ slotA “cond_signal(&mpty_cond);

XF buffer add safe(new_msg); unlock(&empty_cnt_lock);

filled lock(&Filled cnt_lock); %%?#ennﬂy;condzkﬁ#
slotffy 4 filled_slot++; consume_msg(cur_msg); B 25 32 0T |3 L g
t55a cond_signal(&filled cond); }

unlock(&Ffilled cnt lock); }

Xy
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int empty slot = 5;
int filled slot = ©;

struct cond empty cond; void consumer(void) {
struct lock empty cnt_lock; int cur msg;
struct cond filled_cond; while(TRUE) {
struct lock filled cnt_lock; lock(&filled_cnt_lock);
2 while(&filled slot == 0) {
void producer(void) { —> cond wait(&filled cond, &filled cnt_lock);

)
filled slot--;

unlock(&filled cnt_lock);

int new _msg;
while(TRUE) {
new_msg = produce_new();
lock(&empty cnt lock);
while(empty slot == 0) {
cond wait(&empty cond, &empty cnt_

cur_msg = buffer_remove_safe();

lock(&empty cnt lock);
empty slot++;
cond_signal(&empty cond);
unlock(&empty cnt lock);

}

empty slot--;
unlock(&empty cnt_lock);
buffer add safe(new_msg);
lock(&filled cnt lock);
filled slot++;

cond signal(&filled cond);
unlock(&Ffilled cnt lock); }

consume_msg(cur_msg);
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struct cond {
struct thread *wait list;

¥ M
wait_list
void cond wait(struct cond *cond, struct lock *mutex) { ¢
list append(cond->wait _list, thread self());
atomic_block unlock(mutex); // BTt o
lock(mutex); // FEFHASH 551 TR
}

¢

void cond signal(struct cond *cond) {

if(!list empty(cond->wait list)) { = =) 3 , Sogtpbano
wakeup(list remove(cond->wait list)); i cond_wait() i STl
}
) wakeup B BB T R 8 iR 4 72 v
void cond broadcast(struct cond *cond) { \—) %?%2%*53

while(!list empty(cond->wait list)) {
wakeup(list remove(cond->wait list));

}
} — R REEPT B F 1S5 TE
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int empty slot = 5;
int filled slot = ©;

struct lock empty et l

struct cond filled cond;
struct lock filled cnt_

void producer(void) {
int new _msg;
while(TRUE) {
new_msg = produ

lock(&empty cnt

while(empty slo

[+

it
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» B UOCEERNEZMHE empty_slotA 407

lock;

ce_new();
lock);
t == 0) {

« MRBBERMEEFL KX Mk
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cond wait(&empty cond, &empty cnt lock);

}

empty slot--;
unlock(&empty c
buffer_add safe
lock(&filled cn
filled slot++;
cond signal(&fi

unlock(&filled

nt_lock);

SEEMIRIT, EEGRNTER]
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lled cond);
cnt tocek);
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sem_t empty slot; > *E?Eﬁu/ \%JZ'S;)?\ E/‘J %ﬁ%;%ﬁz ‘5&%-}-}{1’?_

sem_t filled slot; N
i > PVJEIE:
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new_msg = produce new();
wait(&empty slot); // P

buffer add_safe(new_msg); PVEIZEES Y.
signal(&filled slot); // V void wait(int *S) {
} J while(*S <= 0)
void consumer(void) { ; /] TEIRMTEE
int cur_msg; ESo=a kS
while(TRUE) { }

wait(&filled slot); // P

cur_msg = buffer_remove safe(); void signal(int *S) {

signal(&empty slot); // V
consume_msg(cur_msg);

} }

rSh= Sl
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sen_t empty_slot; > ESERERZN&ENRFRUENLE
sem_t filled slot; i%%i&ﬁ
void producer(void) { > E;?%ﬁfi%ﬁﬁﬁﬁﬁ%%%

int new msg;
while(TRUE) {
new_msg = produce _new();
wait(&empty slot); // P
«[ buffer add_safe(new_msg); PVAEYIZEEE X :
signal(&filled slot); // V void wait(int *S) {

} J while(*S <= 0)
void consumer(void) { 5 /] PRI
int cur_msg; ESu=a kS e
while(TRUE) { }
wait(&filled slot); // P
cur_msg = buffer_remove safe(); void signal(int *S) {
signal(&empty slot); // V ¥C S g
consume_msg(cur_msg); } !
}



struct sem {
int value; // valueNIE, FTFEREFE =
// valueyt, ZEXHERIRNIEMESSS L fEHE
int wakeup; // N ZMfiE (n] H SR ) BT YR SR
struct lock sem lock;
struct cond sem_cond;

ks

void wait(struct sem *S) {

lock(&S->sem lock);
S->value--;
if(S->value < 9) {

do {

cond wait(&S->sem cond, &S->sem lock);

} while(S->wakeup == 0);

S->wakeup--; o
} FE K.

unlock(&S->sem lock);

BT =

1924-2024 ————
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void signal(struct sem *S) {
lock(&S->sem _lock);
S->value++;
if(S->value <= 0) {
S->wakeup++;
cond _signal(&S->sem cond);

}
unlock(&S->sem lock);

LU RAEERENESERE
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structi sem:-a; b, ¢;

void init(void) {
a->value

b->value ; %(*ZI-P:BZSEIJE@: H: ;ZD = $g1%1EWA2£$E%B—
S o ETMEILEST, FESRBHE A

void threadl(void) {
MHEOT Y e fEthread1fithread2 M R, RAEE Ssignal
X =x to, / wait, f5l#signal(a), wait(b), & E
}

exit(0);
} ./I\

H}

LR TIES BIRIERE AR
void threadl(void) {
wWhile( xal= 129

X Ot =3

exit(9);

19
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struct rwlock lock;
char data[SIZE];

void reader(void) {
lock reader(&lock);
read_data(data); // BLigSIX
unlock reader(&lock);

)

void writer(void) {
lock writer(&lock);
update data(data); // HiEHIX
unlock writer(&lock);
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

5 }

void unlock writer(struct rwlock *lock) {
unlock(&lock->writer lock);

void lock writer(struct rwlock *1lock) {
lock(&lock->writer lock);

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // i
lock(&lock->writer_lock);

}

}

unlock(&lock->reader_lock);

}

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader_cnt == 0) {// &5 —iEH
unlock(&lock->writer lock);

)

unlock(&lock->reader_lock);
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struct rwlock {
int reader_cnt;
struct lock reader_lock;

struct lock writer lock; BRI Q B5& 1 0 & TTEMES

}s [HFRX
void lock reader(struct rwlock *lock) {

—> lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader cnt == 1) { // HF—PiLE
lock(&lock->writer_lock);

i
ik

}

unlock(&lock->reader_lock);

}

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader_cnt == 0) {// &5 —TEH

unlock(&lock->writer lock); {. Zﬁii%i‘l‘éﬂ(%%j]ﬂ/l\%ﬁ, E%E?ﬁi%ﬁ%{%
}

unlock(&lock->reader_lock);
) 31
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
—> lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader cnt == @) {// ®m/E— 1 LH
unlock(&lock->writer lock);

}

unlock(&lock->reader_lock);

152 Q B5&EH | 1| EETHEER
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
— lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader cnt == @) {// ®m/E— 1 LH
unlock(&lock->writer lock);

}

unlock(&lock->reader_lock);

152 Q B5&EH | 1| EETHEER
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
lock(&lock->writer_lock);

}
—> unlock(&lock->reader_lock);

}

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader cnt == @) {// ®m/E— 1 LH
unlock(&lock->writer lock);

}

unlock(&lock->reader_lock);
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}
S

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader cnt == @) {// ®m/E— 1 LH
unlock(&lock->writer lock);

}

unlock(&lock->reader_lock);
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
—> lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader cnt == @) {// ®m/E— 1 LH
unlock(&lock->writer lock);

}

unlock(&lock->reader_lock);
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
lock(&lock->writer_lock);

}
—> unlock(&lock->reader_lock);

}

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader cnt == @) {// ®m/E— 1 LH
unlock(&lock->writer lock);

}

unlock(&lock->reader_lock);
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}
S

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader cnt == @) {// ®m/E— 1 LH
unlock(&lock->writer lock);

}

unlock(&lock->reader_lock);

Y Q SE | 2
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struct rwlock {
int reader_cnt;

struct lock reader_lock; kel e o S
struct lock writer_lock; BRI S5&8 | 2| EEITEEE
}s [HFRX

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);

lock->reader_cnt++; Eﬁ%ﬁ
if(lock->reader_cnt == 1) { // it

lock(&lock->writer_lock); Eﬁ%ﬁ
}

unlock(&lock->reader_lock);

}

void lock writer(struct rwlock *lock) {
—> lock(&lock->writer lock);

}
— L PR A o 2N 0 ~K~ /7
void unlock _writer(struct rwlock *lock) { 1. 5%& ft%'—ﬁffj\, _i—_r'_—'f:-_rt
unlock(&lock->writer lock);
)
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
—> lock->reader _cnt--;
if(lock->reader cnt == @) {// ®m/E— 1 LH
unlock(&lock->writer lock);

}

unlock(&lock->reader_lock);
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}

void unlock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt--;
if(lock->reader cnt == 0) {// mJa— 1L
—_> unlock(&lock->writer lock);
}

unlock(&lock->reader_lock);
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struct rwlock {
int reader_cnt;

struct lock reader_lock; kel e o S
struct lock writer_lock; BRI S5&8 | 0| SEEITHEEE
}s [HFRX

void lock reader(struct rwlock *lock) {

lock(&lock->reader_lock);
lock->reader_cnt++; EE Q
if(lock->reader_cnt == 1) { // it

lock(&lock->writer_lock);

}

unlock(&lock->reader_lock);
}

void lock writer(struct rwlock *lock) {
—> lock(&lock->writer_ lock);

}
void unlock writer(struct rwlock *lock) { 5&75@3%‘5#, E%iﬂz_)\, ?':j]l]g%%ﬁ

unlock(&lock->writer_lock);
)
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
— lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}

void lock writer(struct rwlock *lock) {
lock(&lock->writer_lock);

}

void unlock writer(struct rwlock *lock) {
unlock(&lock->writer lock);

}
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struct rwlock {
int reader_cnt;
struct lock reader_lock;

struct lock writer lock; TEE Q B5& 1 1 & TTEMES

}s [HFRX
void lock reader(struct rwlock *lock) {

—> lock(&lock->reader_lock);
lock->reader cnt++; EE =& X) Q
if(lock->reader cnt == 1) { // HF—PiLE
lock(&lock->writer_lock);

}

unlock(&lock->reader_lock);
}

void lock writer(struct rwlock *lock) {
lock(&lock->writer_lock);

}

void unlock writer(struct rwlock *lock) { %:/Pii%’mfkg;ﬁﬁﬁ, %%}}Zi%?fii%%}ﬁﬁ’ﬂ'fﬁ%

; unlock(&lock->writer lock); ﬁﬁ LXii%%ﬁ_@ﬁ{ﬁ{E, BH%;E; Lci?@%‘
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}

void lock writer(struct rwlock *lock) {
lock(&lock->writer_lock);

}

void unlock writer(struct rwlock *lock) {
—> unlock(&lock->writer_lock);

}
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struct rwlock {
int reader_cnt;
struct lock reader_lock;
struct lock writer lock;

};

void lock reader(struct rwlock *lock) {
lock(&lock->reader_lock);
lock->reader_cnt++;
if(lock->reader_cnt == 1) { // it
—_ lock(&lock->writer_lock);
}

unlock(&lock->reader_lock);

}

void lock writer(struct rwlock *lock) {
lock(&lock->writer_lock);

}

void unlock writer(struct rwlock *lock) {
unlock(&lock->writer lock);

}
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struct rwlock {
volatile int reader _cnt;
volatile bool has_writer;
struct. kack lock;
struct cond reader_cond;
struct cond writer cond;
}s
void lock reader(struct rwlock *rwlock) {
lock(&rwlock->1lock);
while(rwlock->has _writer == TRUE) {
cond wait(&rwlock->writer_cond,
&rwlock->1lock);
}
rwlock->reader_cnt++;
unlock(&rwlock->1lock);

}

void unlock reader(struct rwlock *rwlock) {

lock(&rwlock->1lock);
rwlock->reader_cnt--;
if(rwlock->reader_cnt == 9) {

cond signal(&rwlock->reader_cond);

¥
unlock(&rwlock->lock);

}
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void lock writer(struct rwlock *rwlock) {

lock(&rwlock->1lock);
while(rwlock->has writer == TRUE) {
cond wait(&rwlock->writer cond, &rwlock->lock);
}
rwlock->has _writer = TRUE;
while(rwlock->reader cnt > 9) {
cond wait(&rwlock->reader_cond, &rwlock->lock);

}
unlock(&rwlock->lock);

void unlock writer(struct rwlock *rwlock) {

lock(&rwlock->lock);
rwlock->has_writer = FALSE;
cond_broadcast(&rwlock->writer_cond);
unlock(&rwlock->1lock);
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void lock reader(struct rwlock *rwlock) {

lock(&rwlock->1lock);
—> while(rwlock->has_writer ==

TRUE) A
cond wait(&rwlock->writer_cond,

&rwlock->1lock);
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} Ny == : >
rwlock->reader cnt++; ’Xﬁ'_ﬁ%’ Blﬁ{%ﬁ IHFRX
unlock(&rwlock->1lock);
}
= o =
void lock writer(struct rwlock *rwlock) { 1525 = 25
lock(&rwlock->1lock);
while(rwlock->has writer == TRUE) { S E=AT A IGER K .
cond wait(&rwlock->writer cond, &rwlock->lock); B AT LA ISR 55=)

)

rwlock->has writer = TRUE;

while(rwlock->reader cnt > 9) {
cond wait(&rwlock->reader _cond, &rwlock->lock);

}
unlock(&rwlock->1lock);
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void lock reader(struct rwlock *rwlock) {

lock(&rwlock->1lock);
while(rwlock->has_writer == TRUE) { Q

EESHTE @ SESHTE

cond wait(&rwlock->writer_cond,

F| REBEEE |2 | EEITEES

&rwlock->1lock); Ty
) : TS
rwlock->reader_cnt++; IHFRX
unlock(&rwlock->1lock);
}
= o =
void lock writer(struct rwlock *rwlock) { E) T P

lock(&rwlock->1lock);

while(rwlock->has_writer == TRUE) { N
cond_wait(&rwlock->writer_cond, &rwlock->lock); B AT LAEN
}

rwlock->has writer = TRUE;
while(rwlock->reader cnt > 9) {
—_ cond wait(&rwlock->reader _cond, &rwlock->lock); EZE5H

}
unlock(&rwlock->lock); SEEEFEEE=H XEMESEFEMN

AR ||

mFRX
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void unlock reader(struct rwlock *rwlock) {

lock(&rwlock->1lock);

—> rwlock->reader_cnt--; 1;‘2%%—%, i‘l’éﬁ%’%/ﬁk— Q

EESHTE @ SESHTE

if(rwlock->reader_cnt == 0) {
cond signal(&rwlock->reader cond);

\
/
o
=k

F REBEE 1| EEIEES
}

unlock(&rwlock->lock); |

; mFRX

void lock writer(struct rwlock *rwlock) { .
lock(&rwlock->1lock); 125 L 125
while(rwlock->has writer == TRUE) {
} cond wait(&rwlock->writer cond, &rwlock->lock); EETLUHENIGERX S
rwlock->has writer = TRUE;
while(rwlock->reader cnt > 9) {

cond wait(&rwlock->reader cond, &rwlock->lock);

is o e
unlock(&rwlock->lock); S5&A8EHN

mFRX
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void unlock reader(struct rwlock *rwlock) {

—

¥

lock(&rwlock->1ock);
rwlock->reader_cnt--;
if(rwlock->reader_cnt == 0) {

cond signal(&rwlock->reader cond);

\
/

}
unlock(&rwlock->lock);

RE—1MEEBT, TEREFGTNES

void lock writer(struct rwlock *rwlock) {

lock(&rwlock->1lock);
while(rwlock->has writer == TRUE) {
cond wait(&rwlock->writer cond, &rwlock->lock);
}
rwlock->has writer = TRUE;
while(rwlock->reader cnt > 9) {
cond wait(&rwlock->reader cond, &rwlock->lock);

}
unlock(&rwlock->lock);
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void unlock reader(struct rwlock *rwlock) {

¥

lock(&rwlock->lock);
rwlock->reader_cnt--;
if(rwlock->reader_cnt == 0) {

} 7
unlock(&rwlock->lock);

RE—1MEEBT, TEREFGTNES

void lock writer(struct rwlock *rwlock) {

lock(&rwlock->1lock);
while(rwlock->has writer == TRUE) {
cond wait(&rwlock->writer cond, &rwlock->lock);
}
rwlock->has writer = TRUE;
while(rwlock->reader cnt > 9) {
cond wait(&rwlock->reader cond, &rwlock->lock);

}

—> unlock(&rwlock->lock);

}
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cond_signal(&rwlock->reader_cond); +
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void lock reader(struct rwlock *rwlock) {
lock(&rwlock->1ock);

—> while(rwlock->has _writer == TRUE) {

cond wait(&rwlock->writer_cond,
&rwlock->1lock);

}
rwlock->reader_cnt++;
unlock(&rwlock->1lock);

} — — N\, N,
BEEZEEST, FNIEERSHE
void lock writer(struct rwlock *rwlock) {

lock(&rwlock->1lock);
while(rwlock->has writer == TRUE) {

cond _wait(&rwlock->writer_cond, &rwlock->lock); SEE

)

—> rwlock->has writer = TRUE;
while(rwlock->reader cnt > 9) {

cond wait(&rwlock->reader_cond, &rwlock->lock); st )\ |
=3

}
unlock(&rwlock->1lock);
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void lock reader(struct rwlock *rwlock) {
lock(&rwlock->1ock);

EESHTE @ SESHTE

while(rwlock->has writer == TRUE) {
s cond_wait(&rwlock->writer_cond, — . .| kbR
&rwlock->1ock); sy T £%€§%§E§%§ 2 Eﬁ%ﬁtf?ﬂﬁ%
) H=H
rwlock->reader_cnt++; IHFRX
unlock(&rwlock->1lock);
} — — N N,
BEEEEE FHRETEEHE _ .
void lock_writer(struct rwlock *rwlock) { 1525 = 58]
lock(&rwlock->1ock);
while(rwlock->has writer == TRUE) { e
cond wait(&rwlock->writer _cond, &rwlock->lock); Ekéﬁ

}
—> rwlock->has writer = TRUE;

while(rwlock->reader cnt > 9) {

} cond wait(&rwlock->reader _cond, &rwlock->lock); B sttt \ IFRX

J1Zt
unlock(&rwlock->1lock);
} 24
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void lock reader(struct rwlock *rwlock) {
lock(&rwlock->1ock);

while(rwlock->has_writer == TRUE) { Q

EESHTE @ SESHTE

—> cond wait(&rwlock->writer cond,
&rwlock->lock); A T

} #115%%%

rwlock->reader_cnt++; |

unlock(&rwlock->1lock);

T| 2565E |0 iE&EitseEs

\
/
{o
=K

mFRX

}

S
void lock_writer(struct rwlock *rwlock) { 1525 X)

lock(&rwlock->1lock);
X

while(rwlock->has writer == TRUE) { TR RGN
}

rwlock->has writer = TRUE;

while(rwlock->reader cnt > 9) {

cond wait(&rwlock->writer cond, &rwlock->lock);
cond wait(&rwlock->reader _cond, &rwlock->lock); = N N

}
unlock(&rwlock->1lock);
} 515
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void lock reader(struct rwlock *rwlock) {

lock(&rwlock->1ock);

while(rwlock->has writer == TRUE) {
cond wait(&rwlock->writer cond,

&rwlock->1lock);

EESHTE @ SESHTE

F| BEBEEE |0 | EETEEs

\
/
o
=k

)

rwlock->reader_cnt++; |
unlock(&rwlock->1lock);

mFRX

}

s
void unlock_writer(struct rwlock *rwlock) { B x)

lock(&rwlock->1lock);
X

rwlock->has writer = FALSE; SEEAREGHEN
unlock(&rwlock->1lock); —
b B ESEEELHRBNEENSH <E%{>

—> cond_broadcast(&rwlock->writer_cond);
S5&E R EHANIERX
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