RWLOCK

id RWLock _init(RWLock* 1
typedef struct RWlock { Vot ock_init(RWLock* 1) {

pthread mutex init(&1l->lock, NULL);
pthread mutex_t lock;

pthread_cond_init(&l->cond, NULL);
pthread_cond_t cond;
int AR, AW, WR, WW;

}RWLock;

1->AR = 1->AW = 1->WR = 1->WW = 0;

void RWLock destory(RWLock* 1){
pthread mutex _destroy(&1->lock);




RWLOCK

void RWLock startread(RWLock* 1) {

void RWLock_startwrite(RWLock* 1) { pthread mutex lock(&1->lock);
pthread mutex lock(&l->lock); 1->WR ++;
L->WW ++; .
while(1-5AW > 8) { while(1->WW > @ || 1->AW > @) {

pthread cond wait(&l->cond, &l->lock); pthread_cond_wait(&l->cond, &l->lock);

} }
1->WW--; .
1->AW++; 1->WR--;
pthread_mutex_unlock(&l->lock); L->AR++;

} pthread mutex unlock(&l->lock);

}

void RWLock donewrite(RWLock* 1) {
pthread mutex lock(&l->lock);

1->AW--; void RWLock doneread(RWLock* 1) {
If(1->WW > 0) { pthread mutex lock(&l->lock);
pthread _cond_signal(&1l->cond); 1-SAR--°
} else { . ’
pthread_cond broadcast(&l->cond); 1'F(1'>AR==@ || L->WW > 9)
} pthread cond signal(&l->cond);
pthread_mutex_unlock(&l->lock); pthread mutex_unlock(&l->lock);




RWLOCK Test

RWLock rwlock;

void* rfn(void* arg) { atonic. int resd. count o 6;
int id _ *(int*) ar\g; atomic_int write_count = 0;
RWLock_startread(&rwlock); T
. hread d , writer[3];
USIGEP(].@@@@@) ) Eﬁtrre‘ZaaZriE:s?ggsl {g:‘llfrg,]% 4};
Pead_count ++; int writer_ids[3] = {0, 1, 2};
. for (int i = @; i < 5; i ++){
R‘/\”—OC k_doner\ead(&r‘WlOCk) ) pthread_create(&reader[i], NULL, rfn, &reader_ids[i]);
return NULL; !
} for (int i = @; i < 3; i ++){
pthread_create(&writer[i], NULL, wfn, &writer_ids[i]);
}
s Ik s 4k for(int i = 0;i<5;i++){
VOld W-Fn (VOld ar‘g) { pthread_join(reader[i], NULL);
int id = *(int*) arg; !
RWLock startwrite(&rwlock); s o
write count ++; !
Shar‘Ed_r‘esour\CE'F"'; RWLock_destory(&rwlock);
. /] W REL
USIeep(leeeee) J pr‘inﬁ‘Jc-F(Bf_(Final shared resource value: %d\n", shared_resource);
3 . printf("Total read operations: %d\n", read_count);
RWLOCk_donewr‘lte(&r\WlOCk) J printf("Total write oper‘aiions: %d\n", wr‘ite_gount);

return NULL;

return 0;



#tdefine WRITE_LOCK ©x80000000 // BHifrENL (B1AL)
#tdefine READ MASK OX7FFFFFFF // E80TEIERM (1RALD)

// #Fafk RWLock
void RWLock init(RWLock *rwlock) {

atomic_store(&

CAS RWLOCK

/] FRELEE B
void RWLock startRead(RWLock *rwlock) {
while (1) {
int current = atomic_load(& ->state);
if (current & WRITE_LOCK) { // WMRBEHHHH, NBEE
sched_yield(); // iLHi CPU

—

continue;
}
/1 SRR

if (atomic_compare_exchange weak(&
current + 1)) {
break;

->state, &current,

}
}

/] BRI
void RWLock_ doneRead(RWLock *rwlock) {

atomic_fetch sub(& ->state, 1); // ®WMEBOTE
}

* CAS: Compare And Swap
« TestZE—MAIRWLOCK, FHARERE—HH

->state, 0);

/] REEH
void RWLock startWrite(RWLock *rwlock) {
while (1) {
int current = atomic_load(& ->state);
if (current !=0) { // MRBEEHEHEBHLIA, WEKE
sched yield();
continue;
}
// ZRREEH (S
if (atomic_compare_exchange weak(&
WRITE_LOCK)) {
break;

->state, &current,

}
}

/] BHE

void RWLock_ doneWrite(RWLock *rwlock) {
atomic_store(& ->state, 0); // BHED

}

* Note: XPLIMAELL—MRAIRWLOCKD 7 —LE4F M | Lh N BEFEEZEH TR A BERE, XESEINE



Pid
Requestig=®

valid_check(P,

if np.sum( > [P, ]~
print("\@33[0;31mERROR!P{} REQUEST EXCEEDS ITS NEED!\@33[@m".format(P))
return Fals
print( 3[©;32mVALID CHECK PASSED!\@33[em") Y
return True

Request
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HiRiAE

Request
def resource_: :
if np.sum( P NE y
print(" ©;31mREQUEST EXCEEDS AVAILABLE'HQ:S[Bm"] Y
return S iHEYaEER
e. I
print("\©33[0;32mRESOURCE CHECK PASSED!\@33[em") *
return True i AMNeed¥E ET
s FEs
M
ZEFET
Fit
* [ \r"
return *
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https://blog.csdn.net/IYXUAN/article/details/125067942

Pid
Requestifh

Request
SEREE

\ 2 2
np.sum(np.all( == 9, =1) & np.all( =
print("Number of processes with both Need and Allocation as @: {}".format(

3

ile True:
=@
while
if i not in Q and not np.sum( [i, :] > ) and not (np.all( [i, :] == @) and np.all(
Q.append(i)

BIF#AE
Request

b
A |

print_

break

RSB ER
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& [HNeed BT
: HiEE g F T
3[@;31mSAFE CHECK FAILED!\@33[em") B N
return False
print("\@33[0;32mSAFE CHECK PASSED!\nSecured Sequence is {} ' .format(Q)) TEET
return True =15

Y
L
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def Banker(n,

:param n: int
:param Available: array[n][m]

:param Max: array[n][m]
a r er . = L :param Allocation: array[n][m]
Max: EHFERHFEKE ‘

:param P: index of process to request
%;@:ﬁ :param Request: array[m]
Pig Y / :return: Available, Need, Allocation
Requestifsk Available: E HUT}EHEIJ
% /ﬁ \ print_request_info(P,
Allocation: E Hljéj EEE’J = np.asarray(
N /ﬁ = np.asarray( )
= np.asarray(
Request' 1E ﬁ;_kﬁl] J\/ = np.asarray(
; Need: FEFEMEEE '

print_resource(
/J%

M %JJ_'.:'_\IHEE *tf“ / allocate-:f

Request
SRS

HiFHE

Request .
v 'ﬁEJJ_ I:I:l N 1£ i% .copy(),
Y : /ﬁ*ﬁu y_allocate(
RSB ER R: J\ /)?95( = ISR
¢ T TERg*E/]E_j(J\/ﬁ 2
B = =
M in range(n):
T<—> I\/Iax if np.all(
R <-> Available

R:[1, M] - :?add[ )

Y T: [N, M]
L i print("Finished process: {}".format(
SHCEIR print_resource( - :

return )




Banker Test

def all_random():

def pass_random():

=[] =[]

random. (4, 8) random. (4, 8)
random. (3, 6) random. EF)

[random. (1, 18) for in range(M)] [random. (1, 20) for in range(M)]

[[random. (e, R[i]) for in range(M)] for in range(N) ] [[random. (e, R[i] // N) for i in range(M)] for _ in range(N)]

= random. (18, 20) = random. (20, 50)
[] []
in range( e in range( e
for in range(M): for in range(M):
= random. (e, N-1) = random. (e, N-1)
= [random. (@, min(R[i], T[ps][i])) for in range(M)] = [random. (e, min(R[i], T[ps][i])) for in range(M)]
S.append([ps, D] S.append([ps, D]

.append(str(N)) .append(str(N))
.append(str(M)) .append(str(M))
.append(' '.join(map(str, R))) .append(' '.join(map(str, R)))
for in range(N): for in range(N):
.append(' '.join(map(str, T[i]))) .append(’ '.join(map(str, T[i])))

for in S: for in S:
.append(str(s[@]) + * ' + ' '.join(map(str, s[1]))) .append(str(s[e]) + * * + ' '.join(map(str,

with open("random.in", "w" 5 978 with open("passrandom.in"™, "w") as
.write(*\n".join( .write('\n".join(
.write('\n\n") .write('\n\n")
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