Problem V1: IO (16 points)

1. iocic (2)
2. [1] File A (or FILE B) [2] foo.txt (or bar.txt)
[3]1 3 [4] 0
{E—4, & [1]1E% File A, M [2]1 BTN foo. txt; & [1]HIE FILE B, U] [2] TN bar. txt.
3. foo.txt: oocococicam
bar.txt: icsy
8% 37", foo.txt PH—NTFE HARFRHIEH) %25
4. ociic (or ocici) (2’)
FIX: fflush(stdout); (2')
HEWRMERDE 25, FHRERAT ££lush 15 2 53

Problem V2: IO (16 points)

1. NIONO

2. [1] File A (or FILE B) [2] foo.txt (or bar.txt)
[3]1 3 [4] 0

3. foo.txt: IIOIOIONO
bar.txt: NOTU

4. IONNO (or IONON)

FIX: fflush(stdout);
PEar4n 5 vi A8IE

Problem W1: Schedule (16 points)

1.

[1] 10ms [2] 4.5ms [3] 9.5ms [4] 4ms
[5] 9.5ms [6] 4ms (% 3ms)

7.8 MRS =P B2

[7] 13ms [8] 1ms

[7] 11.5ms [8] 2.5ms

[7] 12ms [8] 1.5ms

A FEE 1L W 1 W




2.
[1]A [2]B [3]C [4] C
[5]1D [6] C [7] 15 [8] 0.5

JET 1k BAX 15, EA09),

Problem W2: Process (16 points)

1.

3 times. 6 times.

2.

No.

3.
[C,0,4][C,1,9][P1,8][P0,3][C,1,7][P1,6]
HRME—, FAXT, WX, #E1F1.57

4,
AR B Y 7 5 B RS T B B St R b S A ST ER
TR AT REZ IR T E R, A g forkE B )4 RIFIXS S &R, BINFT—5r

Problem X1: Signal (18 points)

1. (3

Linel Line2 Line3 Lined4 Line5 Line6 Line7 Line8

Ss1 1 S2 1 S2 S3 S3 2

Line9 | LinelO | Linell | Linel2 | Linel3 | Linel4 | Linel5 | Linel6

sS4 2 S4 S4

WHATECON 12 T HRMH AR, RFEARSE 3 5. FMUIBERRES .
2. [1]15 [2] 3 "= 24y, BHASES
3. [1] 42 [2] 5 ®= 24, BHAES
4. [1] 15 [2] 4 ®= 2 53, BHEAGED
[3] No. The memory spaces of the parent and child are isolated. (3')

E%E Yes A44r; REIE No B 145 W THE cnt BERMILKIS 3 2




Problem X2: Signal (18 points)

1.

Linel Line2 Line3 Lined4 Line5 Line6 Line7 Line8

Ss1 1 S2 1 S2 S3 S3 0

Line9 | LinelO | Linell | Linel2 | Linel3 | Linel4 | Linel5 | Linel6

sS4 0 S4 S4

[1] 21 [2] 4
[1] 37 [2] 5
[1] 15 [2] 4
[3] No. The memory spaces of the parent and child are isolated.

P4l 5 x2 A

Problem Y1: Network (24 points)

ANS:

/* (2) correctly open connection */

int clientfd = Open_clientfd(“ipads.se.sjtu.edu.cn”, 8080);
/* (2) correctly prepare message */

sprintf (send buf, “LABHISTORY\n%s\n%s\n”, stu_id, pass);

/* (2) correctly send out message */

Rio_writen(clientfd, send buf, strlen(buf));

rio_ t rio;

Rio_readinitb(&rio, clientfd);

int valid = 0;
while (1) {
/* (2) correctly readline */
Rio_readlineb(&rio, recv_buf, 1024);
/* (2) correctly handle INCORRECT ACCOUNT */
if (!strcmp(recv_buf, "INCORRECT ACCOUNT\n")) {
printf ("Incorrect account!\n");
Close(clientfd) ;

return -1;




/* (2) correctly iterate each line until reach the end */
if (!strcmp(recv_buf, "END LABHISTORY\n")) {

break;

/* (2) correctly match lab name */
if (!strcmp(recv_buf, labname)) {
valid = 1;

break;

/* (2) correctly handle missing lab name */
if ('valid) {
printf (“Invalid labname!\n”); Close(clientfd); return -1;

}

/* (1) no other incorrect coding */

/* (2) correctly prepare GRADE request */
sprintf (send buf, GRADE\n%s\n%s\n%s\n”, labname, stu_id, pass);
/* (2) correctly send out message */

Rio_writen(clientfd, send buf, strlen(buf));

/* (1) correctly read message */
Rio_readlineb(&rio, recv_buf, 1024);
/* (2) correctly print grade */
printf (“%s”, recv_buf);

Close(clientfd) ;




Problem Y2: Network (24 points)

ANS:

/* (2) correctly open connection */

int clientfd = Open_clientfd(“ipads.se.sjtu.edu.cn”, 8888);
/* (2) correctly prepare message */

sprintf (send buf, “LABHISTORY\n%s\n%s\n”, stu_id, pass);

/* (2) correctly send out message */

Rio_writen(clientfd, send buf, strlen(buf));

rio_t rio;

Rio_readinitb(&rio, clientfd);

int valid = 0;
while (1) {
/* (2) correctly readline */
Rio_readlineb(&rio, recv_buf, 1024);
/* (2) correctly handle INCORRECT ACCOUNT */
if (!strcmp(recv_buf, "INCORRECT ACCOUNT\n")) {
printf ("Incorrect account!\n");
Close(clientfd) ;

return -1;

/* (2) correctly iterate each line until reach the end */
if (!strcmp(recv_buf, "END LABHISTORY\n")) {

break;

if (!strcmp(recv_buf, "BEGIN LABHISTORY\n")) {

continue;

/* (2) correctly match lab name */
if (!strcmp(recv_buf, labname)) {
valid = 1;

break;

/* (2) correctly handle missing lab name */
if ('valid) {

printf (“Invalid labname!\n”); Close(clientfd); return -1;




/* (1) no other incorrect coding */

/* (2) correctly prepare GRADE request */
sprintf (send buf, GRADE\n%s\n%s\n%s\n”, stu_id, pass, labname);
/* (2) correctly send out message */

Rio_writen(clientfd, send buf, strlen(buf));

/* (1) correctly read message */
Rio_readlineb(&rio, recv_buf, 1024);
/* (2) correctly print grade */
printf (“%s”, recv_buf);

Close(clientfd) ;

Problem Z1: Lock (26 points)

NHFTE /N, FAARIE, (FRREEHAFLERN-1 4, BHEE R ticket lock AL 4y
1. Yes. IDEL only make the thread wait for a while, which will not influence the
correctness of the spin lock. (4") H[a% yes AkLh 3 4>

2. No. Thread A may acquire the lock ealier than thread B. However, the lock has been
hold when thread A TAS the flag. When thread A being schedule out, the holder
release the lock and thread B can successfully acquire the lock before thread A
does. (4')

Ha% No AM@kess 3 7

3. Reduce the contention and memory references towards the flag, thus the TAS

operation can run faster. (3')
Hii memory access 5 R R34 CPU 145 2

4. When the IDEL time (c) is set to an inappropriate value, the lock competitor may
still in IDEL state when the lock is free. In such case, the time will be wasted. (3')

5. No. Suppose we have 2 threads. Thread A hold the lock and thread B is going to
acquire the lock. If thread A check the wait and call unpark before thread B call
park in line 5, thread A will not wake the thread B successfully. And thread B will
wait forever. (6")

6. 6’
void lock(lock t *lock) {

do {
while (lock->flag); // spin
} while (TAS(&lock->flag, 1))
}

HoAm BB fEREXTZS 37 RIDXT 4 3
SRAT UL ticketlock 45 27
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HAbRECRUE IEMPE, (HRR ML 37

Problem Z2: Lock (26 points)

NHFTA /NS, EARIER, (HERE A FESERN-1 4
1. Yes. IDEL only make the thread wait for a while, which will not influence the
correctness of the ticket lock. (4') RIA%Z yes MBS 3 4

2. Yes. Each lock competitor will be assigned a unique ticket according to time
sequence of lock acquisition, and the lock will be passed according to the ticket. (4")
HREZ yes MMifke2h 3 41

3. Reduce the contention and memory references towards the turn. (3')

4. When the IDEL time (c) is set to an inappropriate value, the lock competitor may
still in IDEL state when the lock is free. In such case, the time will be wasted. (3')

5. No. Suppose we have two threads: thread A and thread B. Thread A holds the lock
and thread B is acquiring the lock. When those threads have the following
interleaving: thread B line 3, 4 => thread A line 9, 10, 11 => thread B line 5

In such a case, thread B will never be woke up. (6")
ULATSE 3 5, fRBEIERIHZ 340 0
6. (6"

void lock(lock t *lock) {
int myturn =
FAA (&lock->ticket) ;
while (lock->turn !'= myturn)
IDLE (myturn-lock->turn) ;

SO BES MR 3 IR 3
SUREGRIEIER I, (E RN (4T BB % 3




