LAB 01: MULTITHREDED PROGRAMMING

1. Muc tiéu:

e SV tim hiéu va st dung thu vién Posix Thread trén linux
e Viét mot chuong trinh multithread don gian minh hoa tinh hiéu qua ciia chuong trinh khi
duoc song song hoa.
- Céac ham Posix threads co ban:
= pthread create(), pthread attr init(), pthread attr destroy(), pthread exit().
= pthread join(), pthread detach(), pthread attr getdetachsate(),
= pthread attr setdetachstate().
= Pthread mutex init(), pthread mutex destroy(), pthread mutexattr init() ,
» pthread mutexattr destroy(), pthread mutex lock(), pthread mutex_ unlock().

2. NOi dung:

2.1. Yéu cau:

- Sinh vién hoan thién chuong trinh nhan hai ma tran vudng NxN bang multithread programming st
dung thu vién |ap trinh POSIX pThread trén hé diéu hanh Linux.

2.2. Poan code mau clia chwong trinh nhan hai ma tran NxN tuan tu:
[* Matrix multiplication */
* source code from Quinn's book */
#include <stdio.h>
#include <stdlib.h>
/* N <=10000*/
#define N 1000
#define THRESHOLD 65535
double a[N][N], b[N][N], c[N][N];
int main() {

init_matrix( a, N, N, 1);

init_matrix( b, N, N, 1);
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mm( 0, O,

/lprint_to_file(double *mt, int row, int col, char *name) {
print_to_file(a, N, N, "inA");
print_to_file(b, N, N, "inB");
print_to_file(c, N, N, "outC");
return O; //OK
}
void init_matrix(double *MT, int row, int col,int seed) {
int i,j;
for (i=0;i<row;i++) {
for (j=0;j<col;j++) {

MTIi*col+] = 1;

}

void mm(int crow, int ccol , /* go'c cua block C*/
int arow, int acol , /* go'c of A block*/

int brow, int bcol , /* go'c of B block*/
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int |, I* block Ais | x m*/
intm, I* block B is m x n*/

int n) I* block C is | x n*/

int Ihalf[3], mhalf[3], nhalf[3]; /*kich thuoc cua khoi 1/4*/
inti,j,k;
double *aptr, *bptr, *cptr;

if (m*n > THRESHOLD) {

/* Neu A, B khong vua khoi thi giam di 1/2*/
lhalf[0] = O; Ihalf[1] = 1/2; Ihalf[2] = | - 1/2;
mhalf[0] = 0; mhalf[1] = m/2; mhalf[2] = m - m/2;

nhalf[0] = 0; nhalf[1] = n/2; nhalf[2] = n - n/2;

for (i=0; i<2; i++)
for (j=0;j<2;j++)
for (k=0;k<2;k++)

mm( crow + Ihalffi], ccol + mhalffj],
arow + lhalf{i], acol + mhalf[k],
brow + mhalf[k], bcol + nhalffj],
Ihalf[i+1], mhalf[k+1], nhalffj+1] );

lelse {
/* B fits in cache -- do standard multiply */

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

Bai tip thwc hanh Multithread - B6 mén Hé thong & Mang Mdy tinh, khoa KH&KTMT Page 3



for (j=0;j<n;j++) {
cptr = &c [crow+i] [ccol + j];
aptr = &a [arow+i] [acol];

bptr = &b [brow] [bcol + j];

for (k=0; k<m; k++) {
*cptr += *(aptr++) * *bptr;
bptr += N;

void print_to_file(double *mt, int row, int col, char *name) {
FILE *f;
f= fopen(name,"w");
if (f == NULL)
printf("Cannot write to file %s\n",name);
exit(1);
}
inti,j;
for (i=0;i<row;i++) {
for (j=0;j<col;j++)

fprintf(f,"%6.0f ", *(mt + i*col +j));
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fprintf(f,"\n");
}
fclose(f);
}
void print(double *mt, int row, int col) {
int i,j;
for (i=0;i<row;i++) {
for (j=0;j<col;j++)
printf("%6.0f ", *(mt + i*col +j));

printf("\n");

2.3. Noi dung bai thwc hanh:

Hoan thién chuong trinh nhan hai ma tran NxN song song dung thu vién |ap trinh POSIX pThread.
Goiy:

- Taothém nhiéu thread.

3. Bai tap
SV thyre hién cdc bai tap sau:

3.1. Hién thuc 3 giai thuat sip xép da yéu cau, SV can tim hiéu cac ham Posix threads dé hoan tat
ham main() trong chuong trinh.

3.2 Viét chuong trinh nhan hai vector

3.3 Viét chuong trinh nhan hai ma tran

Huéng dan: SV sir dung ham pthread mutex_lock() va pthread mutex_unlock() trong trwong hop

dong bé dir liéu ding chung giita cdc thread.

3.4 Viét chuong trinh choi c& caro trén ban cd N*N. Dé xuat mo hinh multithread cho giai thuat
tim kiém nuéc di t6t nhat va khao sat tinh hiéu qu4, thoi gian chay cia giai thuat duoc song song
hoa bang multithread.
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3.5 Viét chuong trinh dat N quan hau vao ban co tong quat N *N 6. Dé xuit mé hinh multithread
cho gidi thuat dat hau va khao sat tinh hi€u qua, thoi gian chay cua giai thuat duoc song song hoa
bang multithread.
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