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6) 21T gce matrix. c —o F2J¥ % —Ipthread R4mIFIRACAS, A RATH
TR

Warning, you are using the root account, you may harm your system.

DEVICES = a
File Systen @ -
expl expl.c trainl.
PLACES P P Py

esktop
ﬁ Terminal

File Edit View Terminal Tabs Help

USER ID: 0, GROUP ID: ©

root@3ed4c2al9le7b:/mnt/cgshare# gcc -o expl ./expl.c -lpthread
root@3ed4c2al9le7b:/mnt/cgshare#

) HHMAT. /TS R RS (BT A python3 . /IIHARE
J¥. py BRI ErA Bl AR HO

root@3ed4c2al9le7b:/mnt/cgshare# python3 ./trainl.py

root@3ed4c2al9le7b:/mnt/cgshare# gcc -o exp2 12 ./exp2 12.c -lpthread
root@3ed4c2al9le7b:/mnt/cgshare# gcc -o exp2 2 ./exp2 2.c -lpthread
root@3ed4c2al9le7b:/mnt/cgshare# gcc -o exp2 3 ./exp2 3.c -lpthread
root@3e4c2al9le7b:/mnt/cgshare# python ./train2.py
BMAZRITHEFOKERR:

ﬁ Terminal

File Edit View Terminal Tabs Help
, m: input thread cnt: time use: 1468.00 us

32 WOIR AL AR (128, 100)
, m: input thread cnt: time use: 1403.00 us

Pig e o 32 WOAR AR (128, 100)
15 1T A2 !

iy i

input n, m: input thread cnt: time use: 1453.00 us

o 32 WO HAR (128, 100)
ﬁk‘Ul '

1nput n, m: input thread cnt: time use: 1468.00 us

average time: 1468.2
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1.

>

init_data()
W AN AR E Y EEANEINTTERRRENETRI, BEXHE

MR EN LR FIME

54 Lo
REE: Lo

pthread_mat_vect(void *rank)
W ABRFATHE L, A TIHEERE A Tom & Xl RRE —Ho. FANEE RFTIT
BREE Y —H5

5
72\1 N

s

< void *rank: S HAL R T, HTITEZ AR AQE W EEATHIEE,

R E{E: "NULL,

main(int argc, char *argv[])

e

a) BWEH FRAMERERT CofT, 'm'F) FMEEHE (thread_count’) o

b) A “init_data® B BR0 46 T AE FE A 1 E

o) il gettimeofday™ & 2K 3k BT 45 18] .

d)  4-F % AL A 4k 40 thread_handles 3f 1] 2 % 42 , A % A AT pthread_mat_vect & 4o
o HHEMHARTRITE.

) B &AM KA

Q) ¢ JH “gettimeofday W %% 3k B 45 it 8], FFiT & BBy AT H A




h) AT ERE 7B

= &
< intarge: RATHSHMEE.

< char *argv[]: @A TE RN FHE KA.

> REME: BFWERRKS OCRTEKIY.
SERT A S AR AKEREE S w ERENIT R B 3K S A

B, BABE SIS B R, TSI

AT 20 AT

#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>

#include <sys/time.h>

#define MAX 10000

thread_count
n

m

A [MAX] [MAX]
x [MAX]

y [MAX]




xpthread_mat_vect( *rank) ;

init_data();

main ( argc, xargvl(])

thread;
*xthread_handles;
struct timeval start, end;

time_use;

printf("input n, m: ");
scanf("%d%d", &n, &m);
printf("input thread_cnt: ");
scanf("%d", &thread_count);
// #E4ait#dE Initialize data

init_data();

/] FKEIFahT ] Get start time
gettimeofday(&start, NULL);
// %72 Allocate threads

thread_handles = (

sizeof( ));

/] GIZE4FE Create threads

*)malloc(thread_count




for (thread = 0; thread < thread_count; thread++)
{
pthread_create(&thread_handles[thread], NULL, pthread_mat_vect,
( *)thread) ;
b
/] FFAFEL A Wait for the thread to end
for (thread = 0; thread < thread_count; thread++)
{
pthread_join(thread_handles[thread], NULL);
b
/! B4 Free thread
free(thread_handles);

gettimeofday(&end, NULL);

// i1E#f/E Calculate time consumption

time_use = (end.tv_sec - start.tv_sec) x 1000000 + (end.tv_usec -
start.tv_usec);

printf("time_use: %.21f us\n", ( )time_use);

return 0;
b
/] I AERERE Initialize data

init_data()

P

/] FERE




for (i = 0; i < n; i++)

{
for (j =0; j <m; j++)
{
Alil[j] = i;
b
s

/] Hi e E
for (i =0; i < m; i++)
{

x[i] = 1i;

}
// Ff%E e ek Matrix vector multiplication

xpthread_mat_vect( *rank)

my_rank = ( ) rank;
i, s

/] i EREINEFEHI7T# Calculate the number of rows for each thread
local_m = (m % thread_count '=0) ? (( )(m / thread_count) + 1) :

(m / thread_count);

/] FEENEFEEE 4G/ Calculate the starting row of each thread
my_first_row = my_rank * local_m;

/] i ERENNERE4E K 7T Calculate the end row of each thread

my_last_row= ((my_rank + 1) x localm-1)>m-1? (m-1) : ((my_rank




+ 1) x local.m - 1)

for (i = my_first_row; i <= my_last_row; i++)

{
ylil]
for (j = j < n; j++)
{
y[il += A[il[j] * xI[j]
}
s

return NULL

}
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a. ¥ K Peterson’ s Algorithm (G RIE&FHEFERE)

Peterson FLikAE — P2t St (R R b A ERE BREGRE . e U7 IR 3L 2 BRI R ) 550k,
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#include

#include

#include

#include

#include

<stdio.h>
<stdlib.h>
<pthread.h>
<time.h>

<sys/time.h>

thread_count

n =

100000000

sum = 0.0

*flag

turn

xthread_calulate_to_sum( *

main (

struct timeval start

struct timeval end

thread

*xthread_handles = NULL




gettimeofday(&start, NULL); // @407

thread_count = strtol(argv[1], NULL, 10);
M ST R 2 FEE =
thread_handles = ( *)malloc(thread_count

sizeof( ) /] LA

/] SEIFERILG 1 Peterson EEHrEI R A
flag = ( *)malloc(thread_count x sizeof( ));

for (thread = 0; thread < thread_count; thread++)

{

flaglthread] = 0;
b
turn = 0;

for (thread = 0; thread < thread_count; thread++)
{ // y&ZFE
pthread_create(&thread_handles[thread],

thread_calulate_to_sum, ( *)thread);

by

printf("Hello from the main thread\n");

for (thread = 0; thread < thread_count; thread++)

{ 1/ FHra4r %

//

NULL,




pthread_join(thread_handles[thread]l, NULL);
+
gettimeofday(&end, NULL); // ez ycit )i
startusec = start.tv_sec *x 1000000 + start.tv_usec;
endusec = end.tv_sec x 1000000 + end.tv_usec;
elapsed = ( ) (endusec - startusec); // /&&=
printf("the result of m took %.2f us\n", elapsed);
free(thread_handles); // ZEZF 177
free(flag); // FEilPeterson E) & A7
printf("sum: S1f\n", 4 x sum); // #74/m Bl

return 0;

xthread_calulate_to_sum( xrank)

my_rank = ( Yrank; // ZFEtriA
factor, my_sum = 0.0;
i;
my_n = n / thread_count; /] BENEFEL PR T
my_first_i = my_n x my_rank; // ZFELEERF P HHTE T
my_last_i = my_first_i + my_n; // ZAELPEHIRIT— 1T % 5/

if (my_first_i % 2 == 0)

factor = 1.0;
else
factor = -1.0;




for (i = my_first_i; i < my_last_i; i++, factor = —factor)

{

my_sum += factor / (2 x i + 1)

flag[my_rank] =
turn = my_rank
for ( j = 0; j < thread_count; j++)
{
if (j !'= my_rank)
{

while (flagl[j] && turn == my_rank)

}
sum += my_sum
flag[my_rank] =

return NULL

b. BFE

B (Mutex) £ MR, HTRIPISE IR L 2R 22T n. 18
HBUE (ock) FIFEL Cunlock) #:4E, HFEMIREAR SR 2R — AN EREREIE ) H) il 5
X, M RE G e A — B I . Y— AN UE B R &G, HAAE e &
WHi %, HB O FERESNIE.

@%Eﬁi%%WEﬁ,A%ﬁmTuE%%EREMMM%ﬁﬁPﬁwmnﬁ%%
HFEPUH. H)xEiEid pthread mutex lock Fll pthread mutex unlock N =¥
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ARBG+IBAT R

#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>
#include <time.h>

#include <sys/time.h>

thread_count

n = 100000000

sum = 0.0

mutex

xthread_calculate_to_sum(

main ( , * [1)

struct timeval start

struct timeval end

thread

*xthread_handles = NULL

gettimeofday(&start, NULL)




thread_count = strtol(argv[1], NULL, 10);
M ST IR F
thread_handles = ( *)malloc(thread_count

sizeof( ) /] LA

/] FHGI G

pthread_mutex_init(&mutex, NULL);

for (thread = 0; thread < thread_count; thread++)
{ // ey&ZFE
pthread_create(&thread_handles[thread],

thread_calculate_to_sum, ( *x)thread) ;

by

printf("Hello from the main thread\n");

for (thread = 0; thread < thread_count; thread++)

{11 SRIHLREZM

pthread_join(thread_handles[thread], NULL);

gettimeofday(&end, NULL); // ez 4cht )]

startusec = start.tv_sec *x 1000000 + start.tv_usec;

endusec = end.tv_sec x 1000000 + end.tv_usec;

//

*

NULL,




elapsed = ( ) (endusec - startusec); // i/ =i/

printf("the result of m took %.2f us\n", elapsed);

free(thread_handles); /] B FE A 17

pthread_mutex_destroy(&mutex); // #/& 4 /ri

printf("sum: S1f\n", 4 x sum); // ZH/n FLrlE

return 0;
xthread_calculate_to_sum( *xrank)
my_rank = ( Yrank; // ZFEtriH

factor, my_sum = 0.0;

i
my_n = n / thread_count; /] FEINEFEL PR
my_first_i = my_n x my_rank; // ZFELEERIGE— N2 5]

my_last_i = my_first_i + my_n; // LR IG— 1 HHI% 5/

if (my_first_i % 2 == 0)
factor = 1.0;
else
factor = -1.0;
for (i = my_first_i; i < my_last_i; i++, factor = —factor)
{

my_sum += factor / (2 x i + 1); // /5254




pthread_mutex_lock(&mutex)
sum += my_sum
pthread_mutex_unlock(&mutex)

return NULL

c. #OHZE
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PRI +RAT IR

#include

#include

#include

#include

#include

thread_count;

<stdio.h>
<stdlib.h>
<pthread.h>
<time.h>

<sys/time.h>

n = 100000000; // 10°8 Z#EHt, HTF n il FHimis
sum = 0.0; // £HFE, HFLWn piriliE

flag = 0; /] RIEHEE

count = 0; /] HTFidREELEE (barrier) [946F747
mutex; // Z/F8i, HF R FAFEA 7 E sum
cond_var; // FHEE, HT4FE0H G2

xthread_calculate_to_sum( xrank); // ZFEREAH

main ( argc, xargvl[])

struct timeval start;
struct timeval end; // A F il FFE/7E{ril T4 #1
thread; /] HTFIEH P HIZEFEE 5,

sthread_handles = NULL; // ZEf 74041




gettimeofday(&start, NULL); // @407

thread_count = strtol(argv([1], NULL, 10); // M7= 82674

thread_handles = ( *)malloc(thread_count *
sizeof( )); /1 LEFEAINE AT

pthread_mutex_init(&mutex, NULL); // #4531t 22 /x#

pthread_cond_init(&cond_var, NULL); // #4514 51144

for (thread = 0; thread < thread_count; thread++)

{ // ey&ZFE

pthread_create(&thread_handles[thread], NULL,

thread_calculate_to_sum, ( *)thread) ;

}

printf("Hello from the main thread\n");

for (thread = 0; thread < thread_count; thread++)

{ 1/ FFIra 24/ /%

pthread_join(thread_handles[thread], NULL);

gettimeofday(&end, NULL); // ez ycht /i)

startusec = start.tv_sec *x 1000000 + start.tv_usec;




endusec = end.tv_sec x 1000000 + end.tv_usec;
elapsed = ( ) (endusec - startusec); // i/ iz 77170]

printf("the result of m took %.2f us\n", elapsed);

free(thread_handles); // ZEZF 17
pthread_mutex_destroy(&mutex); // #7272 /75

pthread_cond_destroy(&cond_var); // #5144

printf("sum: %sf\n", 4 x sum); // FHIn gLl

return 0;

} // main

xthread_calculate_to_sum( *xrank)

my_rank = ( Yrank; // ZFEtriA
factor, my_sum = 0.0;
i;
my_n = n / thread_count; // #F/NGFZLMPERIITIET
my_first_i = my_n * my_rank; // ZFE4HR)FH 1 THIFE T/
my_last_i = my_first_i + my_n; // ZEFELPPEHIR I —TNTiHI 2 5/

if (my_first_i % 2 == 0)

factor = 1.0; // WREIHIE 5] FE Nk

else

factor -1.0;

for (i = my_first_i; i < my_last_i; i++, factor = —factor)

{




my_sum += factor / (2 x i + 1)

pthread_mutex_lock(&mutex)

sum += my_sum

count++

if (count == thread_count)

{
count = 0
pthread_cond_broadcast(&cond_var)

printf("%ld(the last thread) has arrive at barrier\n", my_rank)

s

else

{
while (pthread_cond_wait(&cond_var, &mutex) !'= 0)
printf("%ld wake up\n", my_rank)

s

pthread_mutex_unlock(&mutex)
return NULL

by
3) e SEBREFHREBAEREAHE
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ERAMEEAMEREE. BRHENEEELA LT E LS, H 2 EHE 0 iBUH

Bo ERHGRFPHILZHRRGT, HREEZ 2,

RS ENEREE: FEERATARERNREY. KEHEN KR sem_post 3 & B A7
HRBECE K. BRHENEEE sem_wait FHFEFTE, WREFHRIAWNHEE. &
5B W RS RN PATIT, RIEHE & E# L.

REG+EFTER

a. FRAETEXH
#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>

#include <semaphore.h>

#include <string.h>

#define MSG_MAX 100

thread_count

*kmessages

*semaphores

*Send_msg ( * )

main ( * [1)




thread; /] HTFHEHIIZREZ 5]
*thread_handles; /] TERELEFAT R

thread_count = strtol(argv[1], NULL, 10); // Mar 7= 26 F40 =

/] KR, BRI RS A 7

thread_handles = malloc(thread_count % sizeof( ));
messages = malloc(thread_count * sizeof( *));
semaphores = malloc(thread_count * sizeof( ));

for (thread = 0; thread < thread_count; thread++)

{
messages [thread] = NULL; /] BB B
sem_init(&semaphores[threadl, @, @); // #4531t 7 1NEFENT 5 5 2
F

for (thread = 0; thread < thread_count; thread++)
{
/] CIEZFE, 1684w S TEZ4
pthread_create(&thread_handles[thread], NULL, Send_msg, (
x)thread) ;

by

for (thread = 0; thread < thread_count; thread++)

{




pthread_join(thread_handles[thread], NULL)

for (thread = 0; thread < thread_count; thread++)
{
free(messages[thread])
sem_destroy(&semaphores [thread])
b
free(messages)
free(semaphores)

free(thread_handles)

return 0
*Send_msg ( * )
my_rank = ( ) rank

dest = (my_rank + 1) % thread_count

source = (my_rank + thread_count - 1) % thread_count

*my_msg = malloc(MSG_MAX x sizeof( ))




sprintf(my_msg, "Hello to %ld from %1d", dest, my_rank)

messages [dest] = my_msg

sem_post (&semaphores [dest])

sem_wait(&semaphores [my_rank])

printf("Thread %ld > %s\n", my_rank, messages[my_rank])

return NULL

by
b. R &R ELA

#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>

#include <string.h>

#define MSG_MAX 100

thread_count

*kmessages

mutex




xcond_vars; // FHZFEHY, HTFZFEEEH

*Send_msg ( xrank); // ZEFEERLAD]

main ( argc, xargvl(])

thread; /] HFIEHHIZEFEE T,
*xthread_handles; /] ZEFEAIHA

thread_count = strtol(argv([1], NULL, 10); // Mar 7= 26740 =

/] HLEFEEIHY. I8 EA IR A 17

thread_handles = ( *)malloc(thread_count *
sizeof( ));

messages = ( sk)malloc(thread_count * sizeof( *));

cond_vars s ( *x)malloc(thread_count *
sizeof( ));

pthread_mutex_init(&mutex, NULL); // #4531t 4 /741

for (thread = 0; thread < thread_count; thread++)
{
messages [thread] = NULL; /] B B

pthread_cond_init(&cond_vars[threadl, NULL); // #/451L 55 1N26F2109 5 1F




for (thread = 0; thread < thread_count; thread++)

{
pthread_create(&thread_handles[thread], NULL, Send_msg, (
*)thread)
}

for (thread = 0; thread < thread_count; thread++)

{

pthread_join(thread_handles[thread], NULL)

for (thread = 0; thread < thread_count; thread++)

{
free(messages[thread])
pthread_cond_destroy(&cond_vars[thread])
b
free(messages)

free(cond_vars)
pthread_mutex_destroy(&mutex)
free(thread_handles)

return 0




*Send_msg ( *rank)

{

my_rank = ( ) rank; /] ZFi S

dest = (my_rank + 1) % thread_count; /] i EHE R
H 2672

source = (my_rank + thread_count - 1) % thread_count; // /77
B I T

*my_msg = ( *)malloc(MSG_MAX *x sizeof( )); /] FHEHE
A7

sprintf(my_msg, "Hello to %ld from %1d", dest, my_rank); // /7L K

7

pthread_mutex_lock(&mutex) ; /] BUEL R

messages [dest] = my_msg; / FHEFlEE b E
pthread_cond_signal(&cond_vars([destl); // @/ n26F7 71 K
pthread_mutex_unlock(&mutex); /] FEEE G R
pthread_mutex_lock(&mutex); // AAHIE L /7 LISERF H CHIHE
while (messages[my_rank] == NULL)
{

/] WRGFTAFENIH B N5, TFfF

pthread_cond_wait(&cond_vars[my_rank], &mutex);




printf("Thread > ", my_rank, messages[my_rank])
pthread_mutex_unlock(&mutex)

return NULL

}
(Z) HATHHE

(1) £BRE 1A, TUSFUTURFRHRTUR, FRESH MPI %
TRBHATIE, FHRAKRE.

R # #EK 4 A VIR E 4
1 1 ($247) 4800 10
2 2 (3H47) 4800 10
3 4 (3H47) 4800 10
4 16 (3£47) 4800 10
5 24 (3H47) 4800 10
6 32 (347) 4800 10
7 1 (E47) 2000 10
8 1 (B47) 4000 10
9 1 (%47) 8000 10
10 1 (%47) 16000 10
11 16 (3£47) 3200 10
12 16 (3£47) 6400 10
13 16 (3£47) 12800 10




14 16 (FA4T) 16000 10

(2) W5 2/, ¥ UEHHA P113 Tk 4-1 #A4T LB W Ko
(3) LBRFIAMEEFTEXNETENEA, TURA WK LK
(1) AT B H] &
1) EM-mERE

ﬁ Terminal

File Edit View Terminal Tabs Help
input n, m: input thread cnt: time use: 1468.00 us

i 32 AR AL AR (128, 100)
TR

ifi i

input n, m: input thread_cnt: time use: 1403.00 us

AR 32 AR KA 8, 100)
i 1T 2 !

i

input n, m: input thread_cnt: time_use: 1453.00 us

AW 32 BB AR 28, 100)
iZ 1T B2 !

Ll

input n, m: input thread_cnt: time_use: 1468.00 us

average time: 1468.2

® A python B F AN A ERR/WEBTHEL£R

C @ File | file:///mnt/cgshare/output.txt

g i (68, 80) 157.9 us
it g (608, 80) 220.9 us
3t < (68, 80) 205.7 us
it bt (60, 80) 736.1 us
it s (66, &0) 896.2 us
it < (60, 80) 1069.9 us
dt < (48, 50) 108.2 us
it g (48, 50) 164.5 us
dt < (40, 50) 226.68 us
it < (408, 508) 675.8 us
it < (40, 50) 971.4 us
it g (48, 50) 1252.6 us
dt < (58, &0) 200.2 us
dt < (58, €0) 178.9 us
it < (58, &) 227.9 us
it < (58, €e) 911.3 us
dt < (58, &e) .0 us
it bt (58, &) .8 us
dt bk (16, 50) 138.5 us
it & (16, 58) 146.3 us
it (16, 50) 173.9 us
it ¢ (16, 50) 609.6 us
dt < (16, 50) 1015.2 us
dt ¢ (16, 58) 1364.0 us
it > (166, 160} 208.1 us
it i (166, 160} o) : 177.5 us
it ¢ (168, 100} Bt(R) : 184.6 us
it ¢ (168, 160) () : 586.3 us
dt ¢ (166, 160} .(ﬂluj: 822.9 us
it & (166, 168} 1206.5 us
it i (32, 100) 174.7 us
it s (32, 100) 178.7 us
it = (32, 100) 223.2 us
it < (32, 100) 835.1 us
it . ¢ (32, 100) 1138.7 us
it < (32, 100) 1419.3 us
it ¢ (64, 100) 201.7 us
it ¢ (64, 100) 208.4 us
it (64, 1600) 244.6 us
it s (64, 1600) 775.9 us
it i (64, 1600) 1055.4 us
it ¢ (64, 100) 1301.4 us
it ¢ (128, 160} 190.5 us
it & (128, 166} 128.4 us
it (128, 100} 175.8 us
it < (128, 108) 769.1 us
dt ¢ (128, 160} 1148.4 us
it SR A (128, 18@) 1468.2 us




2) FIRNEFR. ERERFHBREXRS S RIIE

Terminal

File Edit View Terminal Tabs Help
NameError: name 'raw _input' is not defined
root@3e4c2al9le7b:/mnt/cgshare# python3 ./train2.py
b FHi42 . /exp2_ 12

1 WA AL AR 100000000

Hello from the main thread
the result of m took 63.00 us
sum: 0.000000

BOE AR 100000000

Hello from the main thread
the result of m took 56.00 us
sum: 0.000000

WOIE HL AR 100000000

Hello from the main thread
the result of m took 48.00 us

a Terminal e
File Edit View Terminal Tabs Help
root@3e4c2al9le7b:/mnt/cgshare# python3 ./train2.py
FMABRITHREFNRE: . /exp2 2

BEE & 1 YRR 100000000
iE AT AT !

iy i

Hello from the main thread

the result of m took 68.00 us

sum: 0.000000

BEE YR HAR 100000000
0ZE 1T B Zh !

iy i

Hello from the main thread

the result of m took 47.00 us

sum: 0.000000

BEE /& YR AR 100000000
iZE 1T R Th !

i i

Hello from the main thread

the result of m took 51.00 us

sum: 0.000000

ﬁ Terminal AR X
Edit Tabs

File View Terminal Help

average time: 52.6 us
root@3e4c2al9le7b:/mnt/cgshare# python3 ./train2.py
i\ B RATHAR R0 R 42 (L /exp2_3

BX YR AR 100000000
Bz T AN !

iy &

Hello from the main thread

WOE A A 100000000

Hello from the main thread
the result of m took 53.00 us
sum: 0.000000

AW YOIR AL 100000000
iz 17 AR 2 !

Hell&.) from the main thread

) AETERFAHRELRTREAHMR




root@3e4c2al9le7b:/mnt/cgshare# gcc -o exp3 ./exp3.c -lpthread
root@3e4c2al9le7b:/mnt/cgshare# gcc -o exp3 2 ./exp3_2.c -lpthread
root@3e4c2al9le7b:/mnt/cgshare# ./exp3 10

> Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
al9le7b:/mnt/cgshare#

POCONOU A WN
LCoOoONOUL A WNKH
OU~NOUEWNH®

NV VVVVVVVY

C

root@3e4c2al9le7b:/mnt/cgshare# gcc -o exp3 2 ./exp3 2.c -lpthread
root@3e4c2al9le7b:/mnt/cgshare# ./exp3 10
> Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
Hello to from
al9le7b:/mnt/cgshare# ./exp3 2 10
Hello to 1 from
Hello to 2 from
Hello to 3 from
Hello to 4 from
Hello to 5 from
Hello to 6 from

9

0]

7

8

LCoo~NOOULAE WN-
O~NOOUVPAEWNEHEO

C

Thread
Thread
Hello to from
Hello to from
Hello to from
Hello to from

(2) $ATH B CGRH)
1) £ ERE
D AT B F T AL AT (AL us)

1
2
3
4
5
6
7
8
0]
9
4
1
2
3
4
5
6
9
0
¥
8

>
>
>
>
>
>
>
>
>
P
>
>
>
>
>
>
>
>
>
>

NOoOwoouUups,WNEHO

2000 4000 8000 16000
| (Epgy | 1035 | 1286 119.9 261.9
5 (i) | 1215 | 1670 165.7 2229
4 Gegy | 1927 | 2158 | 2464 220.1
16 (i) | 5879 | 9354 | 5780 764.9
24 (3pf5) | 8932 | 9868 | 8638 804.7
32 (3f) | 12260 | 11692 | 12810 1047.6

AT :




1L BATHATHE: MEREAEN G, FATHE GG . XRTHFWER, BH
AEHBFEERK, FTHEEFEEK,
2. FATHATH
o Mt F/NBAEAAL (2000 1 4000) , FHATHATEE B L EATRE B K. X R
W T AR 0 2 o i 2R By JF 4 AR T T SR AT AT B9
o AT HEHIEAA (8000) , HATHAT B 6] IF 46 B 4T sk K T o AT $AT B 1AL
o MTAREKEMHE (16000) , FHATIHAT BB E 2 fo 4 MR WL T EATHAT,
BEFE S AR (16, 24, 32) RT R EH . XRNHFTREEFTEEK
BT R, R ORI Y AR B 5 T4 5 A
@ AT I AT

2000 4000 8000 16000

. 1 1 1 1
1 (i)
2 GFT) 0.85 0.77 0.72 1.18
4 (FFT 0.68 0.60 0.49 1.19
16 (FH47) 0.18 0.14 0.21 0.34
24 (FFAT) 0.12 0.13 0.14 0.33
32 (FF4T) 0.08 0.11 0.09 0.25

A

1L &S 2F4) -
o MT/NBAEMM, ELANT 1, RUFATIATIHZ AL EATR,
o MTABEMM, I thrk kT 1, £ IHFATHATH BIME,

2. m&EHK (16 240 32)
o RWHEALKAAN, MEUMEFENT 1. XKW\ SEBFREGITFHATIH

AHATH N RS, 1 86l T & AR 1838 12 A 52 23 A
® PATHRELH




2000 4000 8000 16000
L 1 1 1 1

1 (B

2 GGFAT 0.425 0.385 0.360 0.590
4 (GHD 0.170 0.150 0.123 0.298
16 (FH17) 0.011 0.009 0.013 0.021
24 (GHT) 0.005 0.005 0.006 0.014
32 (FF4T) 0.003 0.003 0.003 0.008

- mEEEK 2F4)

o PATHERANHEMERRT, EHERENEE I, HEFITRE.

. m&E% (16, 24, 32)

o PATHEIEHFIK, RAMELBELEE N, THENSBOTITRET &
o HKFHEB A (16000) , $ATHEF A EI, EMHERKTIREELR

C FRATRATHMRS: AE LAY (Al 2 4 DMEAE) T8RN (16000)

B, FFATHATRER B — Lk

- FHAPTHE R HAERL LM, SHTITHITH (Fln&BEEE, BE. BP)

T A ks, S BERME TR,

CAMRRF AT RANIATRATIRER, BHiZeBEEBEAELH. TR RER

#, THFEFR M REEER. —HRi, 2BETFET S, TR EKE

E\'CV

2
il

2) RIS EFERAHREXRGTRIIE
@D AT B T A LA (us)

1T GRAT) |2 O |4 OFT) |8 ORI |16 OFMT) |32 UfT) | 64 UFAT)

USEEEE 53.8 51.0 55.3 51.7 50.9 57.7 56.9




HFE 57.9 53.5 49.0 49.1 499 51.8 482
%18 &E | 55.6 55.7 499 55.5 486 487 54.0

LT
1L &R

o MFELBEW I In, PATH IR A B F R, KA R LF T A P oo
Blhn, £ 32 ANEAR B PAT R I E| 57.7 A, WRATHRATHIE A 538 =
o
o FWEPATHIE HIAAE 16 MNERE (509 ZH) , EEMEEFEHLERE
2. ZRE:
o PATHEE4NMEEHEFRD, K 490 2, LEATHATHIE 579 ZH K

o

o

A7 89
o HEFEWIMTHUMRAE 45 8 MEBHEAEL, EEKBEHRALZH K
RER, Bl 2 MEEEY 518 2.
o WEPATHEHIE 64 MNEE (482 2F) , WEFHATHERDPT 97 =
o
3. AHXE:
o EA4MNKAEEHATH R FR D, K 499 B, hEATHATH ] 55.6 AR

~/

T 57 2%,

o

S

o PATHEA 16 MEABERAIRE, K 486 Z2H, WEFTHTHEARDT 7

o

Qi

o {BFE 64 NEAR, PATHFETE 540 B, HUEATHATH .
@ AT A P A

RIS 1 (GBI |2 GHT) |4 GFT) | 8 GHT) | 16 GET) | 32 GHT) | 64 GFIT)
254 1.00 1.05 0.97 1.04 1.06 0.93 0.95




HF&E 1.00 1.08 1.18 1.18 1.16 1.12 1.20
AR 1.00 1.00 1.11 1.00 1.14 1.14 1.03
LT

o W& JnELE2 S ANALBERBAT 1, K7 A —RIHATHHNTL, EEHEM

SARYR, Apik

e ERfE: JniE

N TF 1 B

W E TR T RBEHT AT 1,
KAEZELAWEBHT, LRFEHATHIRERS

, RPFATUHRHEE RS EE

R RAE ANEE R E &E 118,

o AUETE: MEWEINFICANEZERNEEAT, KAEXBEERT, AHE
W AT ERERAT
® MARELMN
RTEL 1 CGRAT) |2 GET) | 4 GET) | 8 GFT) | 16 GRT) | 32 GFAT) | 64 GEIT)
54 1.00 0.525 0.2425 0.13 0.0663 0.0291 0.0148
R 1.00 0.54 0.295 0.1475 0.0725 0.035 0.0188
KA E 1.00 0.50 0.2775 0.125 0.0713 0.0356 0.0161
AT
o WEF: WEMELBICE T THE, HAHEETGEELE 32Ff164) , BZEEF

K, RABEBET AT FHIRE T HW RWFL.

e HRE:

5 F 8 AT BUCR

« AUGZE:

HREWHHTURRIFT B,

Rt

BMEAE 4N SRR RE, MELEHEME

o NHFRK: T HEERAAR, EEAFHERELHBEREE.

e ERE: &

398 o

Loy AT (Flam 4 = 8 ANEAE) TURFR

WTH, ERHERPSEEER

MEEANGRERS, BEGEAEHHRAE TR, RUGEEHTA

R, EE AR




o AMEE: ELWITH (A4 E 16 MER) TURFRG R, BETHLR
o R
. XRRELT R

(=) LB R4

"4 —

EH—ERIENT T pthread By EARGHE LI, FET — L pthread F 8 % & o
WKL, RAKT Pihread 52 oy A LIRA, 4% E W% T Pthread £ /7. X
TR RGO EREEAE, TULRERTABEZARESEY. B EREE, &
74 7 Pthread 1 MPI #y [X 7| : Pthread 3& Al T Z { FH A, 7 MPLE F| T4 XN HFH#
Ao LRt HIARE, EELNG R TUREGENHTHEHAREXETEN.

"4 =

FEHZULBARS ML AT LRGN EME. 2 ERERGREY, RRARE R E
T —REFMEFEE, EREANS LR LAEZT U RRLRIERA NS E
HohF AR LE, FRTMAMEHL EAME R IHFHLBENYL2EFE

, BRAEEMX BSOS EM L, AEFET T ELRREF LA M. REZEKS
B, AP MEFTRREMA LOEMR, ERETEENRER AR,

EH R =M RN T EEZRAT HlE R ERFER T, ERAXBTEHET 2EN
KNRFHE M. BRI ER A E R L A EN T E/HE (busy-waiting) « X T EBER ST
AL, ERARIRRAACLARERFAZTR, HEESHHAFFETHERIR
-

"4 =

FEHZWEREZAGTEMABLERT KX H LW Pthreads /7. X MESH, KX




AT ZERBEZ M HEEENG, HNETERAGRENNRA T RN ER,
1. 5 EHLIA:
o REAETEXANTABZAMHEHE. AIGTENWRML. T
(sem_wait) #1155 (sem_post) 1, ARG GNEERGE L 2MKE
FoglHE. EEEMERBE TICEFNEA, RE T XERFHHE.
o EhriEd, HNEIG T ERGAIEMNEBENIATNUY, HRHELEK
T R E A XANHAFREARFLRRAZ ERIALE, FHELE
BWRE Y%
2. AUHREHLA:
o RUAFAUZTELNT F—HABHHEEENTE A UHRELEAGLFH,
I A S (pthread_cond_wait) Fofg 5 3 41 (pthread_cond_signal) , SZ3
T &ARE W B R .
o AURBNERAE/REXBAERHEN L2 ER CPU KRR, RAAEEKERE
FRMES SPRBEAEHE .. XHNACRRET HRARE, TE/L
GCACE R S =T
o XYW, REAITLFHZENTZI, RARLACELLXR S TR FHMLS,
HREFELZNERBATHENFEILT,
¥
KU RN, RRERTALE AL EAR T Pthread 5742, L AniR T R F 5 Fo B 7 AL H by 32
o BMAXTHEFMK, RESATFAEF FEhth AR EERA TR EhPlEG—
FAALRUKITFE, NEREZENE R LB T RER T Eme TR 2B IR X
REBRAZFILRERE, LEWE R L LEFEHEZRER, BRIV —LRFETF RN




Ko X UF ST a0 A0 BOR AN BOR R A S X A8 AT T 1B L 09 Al

(Z) L3 BTy ROW9 50k o st i OROR

1. T peterson EEZ H#EFHIELHE S

flag[my_rank] = 1
turn = my_rank
for ( j = 0; j < thread_count; j++)
{
if (j !'= my_rank)
{

while (flagl[j] && turn == my_rank)

}
BT

while (flag !'= my_rank)

sum += my_sum

Peterson % 3 By 3 :
L AW R EEAGEATFHEFAN G RROI S, % T CPU IR IR F,
R MR EE R

2. FRBH: AL HEWERNE, WO T REHREE A




TRICEREEWE I
1 Re 4% B R W7 AT
2. ®CPU fH: 4 5H CPUME R, SRALMR TR,

3. KEBBM: FTUEHNREES, AEESZABRHET AL E,

2. AT B B% 5 python 7

R BRI TEAA E I, S AR ERRAEE X F

import subprocess

def run_expl_with_input( ):

command = [executable_path]

input_str = str(n) + " " + str(m) + "\n" + str(thread_num) + "\n"
result = subprocess.run(command =input_str
=subprocess.PIPE =subprocess.PIPE =True)

with open(output_file, "a") as file:




# I B S KT AAT
if result.returncode ==
print ("E1TAIN! ")
print("#iH:\n" + result.stdout + "\n")
else:
# file.write(" &7/ ! \n")
# file.write("#&#/FH:\n" + result.stderr + "\n")
print("izfrkm ")
print ("#iREE:\n" + result.stderr + "\n")

return str(result.stdout).split("time_use: ") [1].split(" ") [0]

data_size = [4800,2000,4000,8000,16000,3200,6400,128001 #J/i/720# W%
matrix_size =
[(60,80), (40,50),(50,80),(16,50),(160,100), (32,100), (64,100), (128,100)
1 #IiHIHE A
process_num = [1,2,4,16,24,32] #JitH92 74
times = 10 #&F 7 HHAE T HIMHAE
# I A T2
for size in matrix_size:
for num in process_num:
t = 0;
for i in range(times):
str_print = "HEREH: \t" + str(num) + "\t I \t" + str(size)
print(str_print)

t += float(run_expl_with_input("./expl", size[0@], size[1l], num,




"output.txt"))
t /= times
with open("output.txt", "a") as file:
file.write(str_print + "\t “FI{EZmE: \t" + str(t) + " us\n")

print("average time: ", t)

N BFEA

(=) ftaztefr, ftoagd#tfE? ftARGE? HERAERHESAEHKA.

B, HESELENES
B SirENTHIT SR — MR, el — AR S AR E FE SR, R T A
WULAE AT B BL % 4% B AT A FE 7 AT R LS A E . FEIF A B2 5 S, BN EHARSRNMT
eI, FORAERE AR RS B — AN
B REERGTH— MRS, A EEPAT R R SLs] . — AR ] DUE e
—NPATH BIFE P S AR S YR LSRR, BEERE RS FdE . FTITF RIS RERYR (W
WAE. CPU BT ESE) , DLRGEHFEA SRS ER cnfig. 2 1D %) . G
PE i RYAOB: 0 I wul [E1 9 ﬁ%}Zlﬂ%%E%Uillﬂﬁﬁbﬁ’JVﬂﬁ*ﬂ“ﬁﬁ —ANERE A A S
B, aigs. 847, S5 (BHZE) ML HAVIRE.
&= %T%VE%%EPE'J%—/M‘E}E/@, SRR R — N AT R IC, BERIE RS 0 B HE T
[ SRR . ZRFE R L AR R E I HUT s, — MR LEE — a2 A%,
XSGR T DL B [E] — AR SR, WA B, BEBL. FTIFRI SO LR RIR S
GRE. LR PR R 2 M ) B AL, RN 2 R R g R 1) B
AT B A AL IR
HREELENFEERX S
1. BSriES3eEE:
o HERE ZIMAHEMOL, BANHRREA B L hE A ], AR R B A
AERVEJEARE BV ) o JERE A0S P BR S — AN RE A e AN 2 s 1)
i FE
o B RHBEFM—PITEIC, ZAEFE DI E AR IR (X
B HEE. IR o R IL SRR a3 [h], XA ZEFE 2
[ m AR v R S A A 3L =
2. NFEHRIKE:
o BHE M B CHOLHihE s E], HEREZ R N AE RV VR ASBE BB VT 1] o 33RFE
Z ) A R EE s B R AL (W E., 55 E. RENFS
TR AL ) e 5 b R 2 HOF B R
o LRFE FLEEREMHLhE S (R R BEYR, ZRRE 2 A) ] LB e ik 3 = py AE S ML gk




ATIBAE, IXFPIEAE 5 = e R EL T
3. VI

o HERR 1A AU T EORAF A R BN AR IR S B, BT A 1A 74tk
. WAEBLE RS, RUILTFH LB R, X IIgifry « LR et .

o R PPk R BRI T IRESE B IR F -8 50217
IR, JFESREUN. I, TEZLRENRET Y, LTSI,
(ENSRENA & =N

4. JBEPLH:

o BERE ZIAIRE(E T EAEBIERE RGOSR AL A IERRRIE(E (TPC) ML, W iE.
HIEBAA ., SLENFAE SRS, XEYLH BARTIREER R, [HWA R T s
(R 1t N R S TT4Y

o LR ] LlE RN AR R RSy A T BEmE, LW
BOMNOERE RGUSCRE, RORE &

2451181
B R EN LSS H R — A0, Flin— CiEFIESCH hello. co HAR{EH
U 1 B I N TR SO SR PR R AT AT SO hello. exe B, X /NATHUAT SO SR BRI, AN
AT R G R
1R1217 hello. exe B, BERF S NHAE A #HE. XIMHEEERIGE. .
FEFP RS . MERR. FTFR SO IR RF S . JIXAN R EHATIE, EENBITIRE, FF
5 CPU ISHIE F FI AR B . N SRARAE hello. ¢ HAIEE T 24 &FE, P4 Xz fisdt
FIXA R AL ZS R YR, o> APAT AN EIWAESS, (BRTA LR E T [ — N3,
TR SRR ) 4 R A B AEL
B4

o BF RHSHIELSMEIENES.

o MR RIETEPATHIREFIE, BA ML 2.

o BE EMEYTHPATHRIT, Z2ANEELER—NERER T,
MRS R RE I B X RIAE T R R RO R L M )T AE YL . BERE 2 [RIAH
ST, AT HUEE ], UIEOITE R, BER A R ML E RN IR, DI
BN, IB{EERLG

(Z) Ha®HHT, ft2a2HR? ZRBAR P WM LIIR? AR A I K R A
% o

HAT RAEZMESAER I 2R HAT, MEFEA H TR 3 U B8 0o IFAT
AL B EAEAESCHF, B2 A CPU Bl CPU W2 Mo JFATALEE R H 238 [F 3
T2 MMES KR = R G AL B RE SRR i, £ — M E I M0 CPU B, TIAME
Sl AR 1247, RO ARSI HAT —AMESS, IR R LR S B AT I TR

HR RfEZMESAEE I R BN B RAT, B ERAG R RN PAT o I A W i i 8] A
Fele ity NS, RIMESSARIR AT CPU IF4hAT —Beif(a], SRJE D2~ —AMESS. IXRhr
A DAFEEAS CPU Bl B0 ESEEL. JRRACER B (2B A 55 R B AT R R 4
Ry N2 RE D ATBEJEA R . Biltn, £ — D EAZG R CPU |, $84F R GTAT Lo Pk D) e A
RIS, (M e 2 MESSE “RIN 7 3847

ZERERRTEIHE




FEZUBERGT, KRR LS. Rt T AT s, 2R UL
HRE DB (NA SRS, (EREADNEREA B ORI AT i
o BAERGUEL LR ERIE, L2 NEBESHIAT, NI K.
SRERRHEIE
L BEAFRE: SRR DR R, LR T WHATAESS, IR 4R
JRUIE] T — . AR DL IR BN AR AR A L s AT, A seBl A TR .
2. MELKRE: GNILESH LS, UL ERLRRIEIT, JURZMFER
LEREFLINS 8] P fe e AT o I B 7 3] AR IR B B4 S5 AR e hAT -
3. BHRRBBNF: LG WA REL AL Se SR, MR LR AR AT I TR AN L SE s 26
U RE LRE (0 TR P SRS o XM R B SRR ) DR S LR AR AT R B AR S 2, AT 32
ARG BARERE
X SR B, EAE RGBS TE A CPU B MK O B SN2 AN ERFR 1 9 AT
Bln, £ NZLAEM Web HRSTART, AFEIRILAERT AR AL BEANFE A2 P imig R, BOR
XL RERE AL LS CPU _EAZE ATV, (H ) IR A2 (RTINS A EE )

F R IR 5%
FRAEVE 2 SRR RS 2 7 OGP E T, DR A2 — S AR () I 5 I Y 37 55t -
I BRERS:

o FHEEFE AP IER NIRRT . 24N AT RLE BRI 5 ONBOE
MASEMATH. B, —NHEPEERSEER, 55— H P PLRE
B B PR B AR G sk B L A 28 R S I s, B R AR 1
— PR e B

o HAEHITF: FE—MNEATRGH, ZAH o] CLRIR AT R KRR, B EE
P 2 20 30 i L A i DR I 2 T AR 4 1 i R —

R 8 R 55 -

o LRSS (Hlun Web HR5548) T E RN AN 2N P unfig K. i HH &
DA 1 MR 55w o e S I (R A fe kB 9, — A Web RSG5 #3 0T LL[RIB b BE 22
ASHTTP 13K, i 2 LFEE T 20 1/0 197 SRS &, M B At 58 Py i
A0 B g ) R 55 o

o HARHIT: fFE—ADEFRESMuid, 2N ] LR SR G A ey
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1. B 54! (mutex)
B — A AW BALE, BT RPEZHR, HRE B E R A NS U
ke X o B R 9t 2Ry oF X SEBUA 36 R a9 4k U ], A T SRR R — B
At LIy
e pthread_mutex_init(pthread_mutex_t *mutex, const pthread_mutexattr_t *attr): 4451t &
J 9t
o pthread_mutex_lock(pthread_mutex_t *mutex): %I F4t. R LW E M A &
A, ZRAKEE, HEHTH.

o pthread_mutex_trylock(pthread_mutex_t *mutex): ZRK B E F 8. R L9 H

SEEH, ZARAT2EE, RE-IERRE,




pthread_mutex_unlock(pthread_mutex_t *mutex): Bk B F 8, LM% A 2900 & 12
A DA BB o

pthread_mutex_destroy(pthread_mutex_t *mutex): %% & F8i, Bk & F 8 %R

2R

pthread_mutex_lock(&mutex); // g F* X F 44

printf("Thread %d is in the critical section.\n", *(int *)arg); // g F K %

pthread_mutex_unlock(&mutex); return NULL;

2. %% & (condition variable)

FURERMTAEZHAGH —MINF, AT NMEBEFHF - NMEBERENET,

Wi TicERF. FHRERFSERH—RER, WARET X ZFHREZMNRREL

JF 4o
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pthread_cond_init(pthread_cond_t *cond, const pthread_condattr_t *attr): #]46 1t &1 %

=t

H o

pthread_cond_wait(pthread_cond_t *cond, pthread_mutex_t *mutex): & F 4L &, U

FHETEHER, WRBEHNEAESETRERE F4
pthread_cond_signal(pthread_cond_t *cond): "t FE & £ 172 &% B89 — M4 A2,
pthread_cond_broadcast(pthread_cond_t *cond): "R AL AT B TR R

pthread_cond_destroy(pthread_cond_t *cond): 44 % &4 &, Bk b A8 K.




2R

pthread_mutex_lock(&mutex);

while (Iready) { pthread_cond_wait(&cond, &mutex); }

printf("Thread %d received signal.\n", *(int *)arg);

pthread_mutex_unlock(&mutex);

3. I E4 (read-write lock)

BEEYRE MR, CNURBNAF SN LRRTREE, ERAF-AREHRT
FHF AREABRFESAZTHRN, 2HEAMAALAENRERE. UERETRE,

FIT 7R A TEL 28 Yy 52 5 R 1E A0 FT DL 4k B2 AT o
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o pthread_rwlock_init(pthread_rwlock_t *rwlock, const pthread_rwlockattr_t *attr): #7%4 1
B 5 Bl

o pthread_rwlock_rdlock(pthread_rwlock_t *rwlock): & B4 o £ A & A2 7 LA ] it 3K B3
o

o pthread_rwlock_wtlock(pthread_rwlock_t *rwlock): K H 5 4. R A —/N&AE 7 MK B
54, EEMEHELMBEERE,

o pthread_rwlock_unlock(pthread_rwlock_t *rwlock): # ik i 5 4

o pthread_rwlock_destroy(pthread_rwlock_t *rwlock): 44 & 5 5 4, Bk H & H 8 %K IF .

T X A




pthread_rwlock_rdlock(&rwlock);

printf("Reader thread %d is reading.\n", *(int *)arg);

pthread_rwlock_unlock(&rwlock);

4. =5 & (semaphore)

FEERATHERASNEBEAEXZHENTE. EEENERTTARRENEE, ZET

DL 15 5 B K F 0 I 7 3 F] YR

U\\

& EWEI T &%
e sem_init(sem_t *sem, int pshared, unsigned int value): ¥4 1z 5 &. value R Rz &

WA 4E1E, pshared H O R EEEAHBANEE, HFEOERTEHERNEE,

o sem_wait(sem_t*sem): FFETEMRE T EWEAT 0, WA KM 1 I B R E

WRESEWERO, NEEHAETENEKAT 0.

o sem_post(sem_t *sem): BRETE, HETENEN 1. WRAKBELSFRET
B, WA P — A

o sem_destroy(sem_t *sem): {1z 5 &, B b A RIE

A

sem_wait(&sem);

printf(""Thread %d is in the critical section.\n", *(int *)arg);

sem_post(&sem);
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1. B8 (Mutex)
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pthread R B FBIF AR E
e pthread mutex init(pthread mutex t *mutex, const pthread mutexattr t
*attr) : PIGLE TP mutex REWIMHILIEFH, attr 2 HFBUMEM, W
PAJY NULL, Rl BRI a1k
e pthread mutex_lock(pthread mutex_t *mutex): FKREXH J58i. WEBi Lyt H
fZEFESRAL, WM AT AR fHIE, B 28R
e pthread mutex trylock (pthread mutex t *mutex): ZXiRFKINEH F8i. W1 e
LR HADEAEIRA, PR T RIIR [T AN 2> FH ZE .
e pthread mutex_unlock (pthread mutex t *mutex): B H &1, {375 HAthZfE

AT ASRE o
e pthread mutex destroy(pthread mutex_t *mutex): 445 O ¥4,
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pthread FHIfE SEBIEKRKH:

e sem_init(sem_t *sem, int pshared, unsigned int value) : ¥JZEL{E 5 &E. sem
FEYIE(E 5 &, pshared fR/E(E 5 E &G EHRR R L2 (0 RIRLREMILR),
value s&fF 5 EMVIUHIE

o sem_wait(sem_t *sem): FPETE. WRESENERN 0, N MATLLFESHFHE,
HEESEMEKRT 0,

o sem_trywait(sem_t *sem): ZHRAFEUESE. WREFSENEN 0, KR
IR BT AS 2= BHZE .

o sem_post(sem_t *sem): B 5 &E, MR UERIUE TE.

o sem destroy(sem t *sem): %[5 H.
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o pthread cond broadcast (pthread cond t *cond) : Ki%{E 5% T S
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e pthread cond destroy(pthread cond t *cond): 45/ E .
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