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1 sem_t semaphore;

2  pthread mutex_ t lock;
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3  void threadA() {
4 sem wait (&semaphore); // line 1
5 printf ("threadA!");
6 sem_ post (&semaphore) ;
71}
8
9 void threadB() {
10 sem_wait (&semaphore); // line 1
11 pthread mutex lock(&lock); // line 2
12 printf ("threadB!");
13 pthread mutex unlock(&lock);
14 sem_post (&semaphore) ;
15 | }
16
17 wvoid threadC() {
18 sem_wait (&semaphore); // line 1
19 pthread mutex lock(&lock); // line 2
20 sem_wait (&semaphore); // line3
21 printf ("threadC!");
22 sem_post (&semaphore) ;
23 pthread mutex unlock(&lock);
24 sem_post (&semaphore) ;
25 |}
26
27 int main() {
28 sem init(&semaphore, 0, 2); // #iAftsemaphorefH 2
29 pthread mutex_init(s&lock, NULL); //#IafttERH, ESEMHRERNL
30 phtread t threads[3]; //ZiEIMRFFEVENAE
31 pthread create(&thread[0], NULL, threadA, NULL);
32 pthread create(&thread[1l], NULL, threadB, NULL);
33 pthread create(&thread[2], NULL, threadC, NULL);
34 |}
&iE:
1 sem tHNFRESEXE,
2 sem _wailtRENFMNTPIRIE, sem postREEMTVIRIE;
3 pthread mutex tNBFTERRENZEEFESE (LMRTHFIESE, BRH) £E,
4  pthread_mutex_lockBEEXN B REHIHILockiRIE, WMRWHUE, ZERESWHEE;
5 pthread mutex unlockBRENIIN B FHiFJunlockiRE,
6
7 sem_init //#IAHIESERIREN
8 BTSN ELESENEH
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pthread mutex init //#IA1CERBIEIRER
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1  threadA: linel

2  threadC: linel

3 threadC: line2

4  threadC: line3

5 threadB: linel

6 threadB: line2
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void pthread mutex lock_safe() {

A i
pthread mutex lock(&lock);
B 7

}
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1 struct buf {

2 int block_id; /7 EEFRTERREERIR
3 char data[BLOCK SIZE]; // SEFR&UE
4|}

5

6  struct membuf {

7 int len; // B buf M=

8 struct buf bufs[MAX BUF_NUM];

9 } MEM BUF; // £ in memory buf

10

11  struct loghdr {

12 int len; // B block id K=
13 int block id[MAX BUF NUM];

14 }

15

16 // ¥ data BAZ block_id THIEIR, EBNXEEANMENIFKANESZF, TE
disk_flush() SEMSEFRBEAN.

17 void disk write(int block_id, char* data);

18

19  // ME block id MHEMEH data.

20 char* disk read(int block id);

21

22 // BNHWERHUEBEFPOBIETHREIREAN,
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23  void disk_flush();

1% log MEEB NEERIBR I

1  struct loghdr* log build() {

2 if MEM BUF->len == 0 {

3 return NULL;

4 }

5 loghdr *hdr = empty_hdr();

6 for(int i = 0; i < MEM BUF->len; ++i) {

7 // FHAE memory buf KIEIEEAM LOG_BASE FHARYIR
8 disk write(LOG_BASE + i, MEM BUF->bufs[i].data);
9 // BIRIA block_id BN loghdr

10 hdr->block id[i] = MEM _BUF->bufs[i].block_id;
11 }

12 hdr->len = MEM BUF->len;

13 return hdr;

14 |}

15

16 void data_apply() {

17 for(int i = 0; i < MEM BUF->len; ++i) {

18 // ¥ memory buf HIEUEE AWE

19 disk write(MEM_BUF->bufs[i].block id, MEM BUF->bufs[i].data);
20 }
21 | }
22
23  int log _commit() {
24 loghdr *hdr = log_build();
25 if hdr == NULL {
26 return 0;
27 }
28 disk_flush();
29 disk_write(LOG_HEADER, (char*)hdr);

30 disk_flush();

31 data_apply();

32 disk flush();

33 hdr->len = 0;

34 disk write(LOG_HEADER, (char*)hdr);

35 disk_flush();

36 MEM BUF.clear();

37 return 0;

38 | }

39
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int log_recover() {

loghdr *hdr = disk read(LOG_HEADER);

for(int i = 0; i < hdr->len; ++i) {
char* data = disk_read(LOG_BASE + 1i);
// YOUR CODE, {XB—1T

}

disk_flush();

hdr->len = 0;

disk_write(LOG_HEADER, (char*)hdr);

disk flush();

return 0;

4. ) £ log _commit PREIP, ATFRIESINPB—THE (B1TSE10, EXEAZE
disk flush() ) ?

o v

~

o
o
o
o

Journal write
Journal commit
Data write
Journal free

) BHE log_recover HZE 44 ITTHRAVAAD

=FEEE

C) NKBNERR, tAIVIMESE 351789 disk flush JERHET, BOREAESS
®? RAESHER, BRRRE. MRSSWER, HRAQTMER

[=]

?

) extd XHRFEREFERT, BERICRTHIE (metadata) , HEMESANIREFR :

Data write

Journal metadata write
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