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Abstract

Shared memory multicore processors are widely used in parallel pro-
cessing. Also, since the execution order of parallel programs is generally
non-deterministic, it is necessary for the shared memory to maintain con-
sistency of data that does not depend on the execution order. In many
processors, "lock” is adopted as a method. However, overhead is large in
lock, and in fine grain lock, the program is complicated. Also, in coarse
grain lock, operations on shared variables unrelated to processing are also
sequentially executed, so there is a problem of performance degradation.
Therefore, transactional memory (TM) has been proposed that allows
speculative memory access in order to perform parallel processing. TM
performs processing on a transaction basis. A transaction refers to a se-
ries of processing such as reading and writing to data in a shared resource.
If there are no collisions of access destinations in multiple transactions,
processing continues in parallel, but if collision is occured, the transaction
is suspended and reexecuted. In particular, the TM realized by hardware
is adopted in some commercial processors and is called hardware TM.
However, in those processors, the scale of the circuit for transaction pro-
cessing is large. Therefore, it is difficult to use in the embedded systems.
So, we propose a hardware TM implementation method for small scale
systems. However, it imposes restrictions on limiting transaction size and
ansaporting nested transactions because the implementation method is
for embedded applications. Therefore, conventional TM’s benchmark and
parallel processing’s benchmark can not be diverted. My works are cre-
ation benchmark, performance evaluation and performance analysis. As a
result, the implementation method confirmed reduction of the maximum
number of execution cycles by 57%. In terms of performance analysis,
it was confirmed that the conflict detection success rate was low, and
the performance tended to decrease as the number of threads increased.
However, in the evaluation up to 32 threads, there was no case where
the performance was worse than the lock. Therefore, we confirmed that
on the performance aspect, the implementation method is more effective
than the lock on the created benchmark, and further improvements in
performance can be expected by improving the conflict detection method.
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A J0O0O0dOooog

#define ALIGNMENT 64
#define SKTX .
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include <sched.h>
#include <pthread.h>

#ifdef __WIN32
#include<intrin.h>
#endif

#ifdef TSX. . .
#include <immintrin.h>
#endif )

#include <time.h>
#define MAX 100000

/000 ./prog OO0O0O0O OO0O0O DOODDOODOODOOOO bOoo
seedJ 000000000 O0O00O0OOOOOOOON=*/
typedef struct{
int thread_num;
int thread_id;
int conflict_rate;
int size;
Yarg_t;
pthread_mutex_t mutex;
int set_size(char *size);
void master(arg_t *arg);
void slave(arg_t *arg);
void slave_small(const int thread_id,const int conflict_rate);
void slave_middle(const int thread_id,const int conflict_rate);
void slave_large(const int thread_id,const int conflict_rate);
int shared_data[100];
//int GetRandom(int min,int max);
int main(int argc, char *argv[]){
if (argc !'= 5){
printf ("usage:./prog thread_num conflict_rate size seed\n");
) exit(-1);
const int thread_num = atoi(argv([1]);
const int slave_thread_num = thread_num -1;
const int conflict_rate = atoi(argv[2]);
const int size = set_size(argv[3]);
const int seed = atoi(argv[4]);

if(size == -1){
printf("error: size is wrong \n");
exit(-1);

}
pthread_t master_thread;
pthread_t *slave_thread;
arg_t *arg = (arg_t*)malloc(sizeof (arg_t)*thread_num);
int 1i;
for(i = 0;i < thread_num;i++){
argli] .thread_num = thread_num;

23



argli] .conflict_rate = conflict_rate;
argli] .thread_id = i;
argli] .size = size;

srand(seed) ;
slave_thread = (pthread_t*) malloc(sizeof (pthread_t)*(slave_thread_num));

pthread_create(&master_thread,NULL, (void *)master, (void*)&arg[0]);
for(i = 0;i < slave_thread_num;i++){
pthread_create(&slave_thread[i] ,NULL, (void *)slave, (voidx)&arg[i+1]);

for(i = 0;i < slave_thread_num;i++){
pthread_join(slave_thread[i] ,NULL);

pthread_join(master_thread,NULL);
return O;
}
void master(arg_t *arg){
int 1i;
int r;
const int thread_num = arg->thread_num;
#ifdef SKTX
for(i=0; i < MAX; i++){
r = i % thread_num;
__asm__(".word 0x49200001");//TM_Begin
shared_datal[r]++;
_asm__(".word 0x49200002");//TM_End
_asm__(".word 0x00000000") ;//NOP

#else
for(i=0; i < MAX; i++){
r = i % thread_num;
pthread_mutex_lock (&mutex) ;
shared_datalr]++;
pthread_mutex_unlock(&mutex) ;

g
#endif
}

#define SMALL 1
#define MIDDLE 2
#define LARGE 3

void slave(arg_t *arg){
const int thread_id = arg->thread_id;
const int conflict_rate = arg->conflict_rate;
switch(arg->size)q{
case SMALL: slave_small(thread_id,conflict_rate) ;break;
case MIDDLE: slave_middle(thread_id,conflict_rate) ;break;
case LARGE: slave_large(thread_id,conflict_rate) ;break;
default: break;
}

}

int set_size(char *size)

if (!strcmp(size,"XS") || !strcmp(size,"xs")){

24



return SMALL;

if(!strcmp(size,"S") || !strcmp(size,"s")){
return MIDDLE;

if (!strcmp(size,"M") || !strcmp(size,'"m")){
return LARGE;

) return -1;
void slave_small(const int thread_id,const int conflict_rate){
int i;
int r;
int dummy_op = O;
#ifdef SKTX
for(i=0;i<MAX;i++){
r = rand()%100;
if(r < conflict_rate)d{
__asm__(".word 0x49200001");//TM_Begin
shared_data[thread_id]++;
_asm__(".word 0x49200002") ;//TM_End
_asm__(".word 0x00000000") ;//NOP

+
elseq{
dummy_op++;

by

#else
for(i = 0; i < MAX; i++){
r = rand()%100;
pthread_mutex_lock(&mutex) ;
if(r < conflict_rate){
shared_data[thread_id]++;

}
elseq{
dummy_op++;

pthread_mutex_unlock(&mutex) ;

I
#endif
void slave_middle(const int thread_id,const int conflict_rate){
int i;
int r;
int dummy_op = O;
#ifdef SKTX
for(i=0;i<MAX;i++){
r = rand()%100;
if(r < conflict_rate)d{
__asm__(".word 0x49200001");//TM_Begin
shared_data[thread_id]++;
shared_data[thread_id]++;
dummy_op++;
dummy_op++;
dummy_op++;
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_asm__(".word 0x49200002");//TM_End
_asm__(".word 0x00000000") ;//NOP

}
elseq{
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
}
by
#else
for(i = 0; i < MAX; i++){
r = rand()%100;
pthread_mutex_lock(&mutex) ;
if(r < conflict_rate){
shared_data[thread_id]++;
shared_data[thread_id]++;
dummy_op++;
dummy_op++;
dummy_op++;

b

else{
dummy_op++;
dummy _op++;
dummy_op++;
dummy_op++;
dummy_op++;

pthread_mutex_unlock(&mutex) ;

I
#endif
+;
void slave_large(const int thread_id,const int conflict_rate){
int 1i;
int r;
int dummy_op = O;
#ifdef SKTX
for(i=0;i<MAX;i++){
r = rand()%100;
if(r < conflict_rate){
__asm__(".word 0x49200001");//TM_Begin
shared_data[thread_id]++;
shared_data[thread_id]++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
__asm__(".word 0x49200002");//TM_End
_asm__(".word 0x00000000") ;//NOP
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else{
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;

}

b3
#else
for(i = 0; i < MAX; i++){
r = rand()%100;
pthread_mutex_lock(&mutex) ;
if(r < conflict_rate)q{
shared_data[thread_id]++;
shared_data[thread_id]++;
dummy_op++;
dummy _op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy _op++;

b

elseq{
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;
dummy_op++;

b

pthread_mutex_unlock(&mutex) ;

#endif
} .

)
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