cs 111: Operating Systems Principles = Handout 4

Synchronization

// Read 3 files, and output their lines in any order

#define NLINES 100000

#define LINESIZE 80

typedef char line t[LINESIZE];
Tine_t Tines[NLINES];

int main(int argc, char *argv[])

{

int i;
int 1lineno = 0;

// argv[l..3] name 3 files with Tines of 80 characters or less.
// Read the lines from all three files into the lines[] array,
// in some arbitrary order.

// Don't worry about error conditions.

for (i = 0; i < 3; i++) {
FILE *f = fopen(argv[i + 1], "r");
if (f == NULL)
abort();
while (fgets(lines[lineno], LINESIZE, f) != NULL)
lTineno++;
fclose(f);
}

for (i = 0; i < Tineno; i++)
fputs(Tines[i], stdout);
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// Threaded version, no synchronization
int Tineno;

void thread run(void *thunk)
{
FILE *f = (FILE *) thunk;
while (fgets(lines[lineno], LINESIZE, f) != NULL)
lineno++;
fclose(f);
pthread exit(0);

int main(int argc, char *argv[])
int i;
void *thunk;
pthread attr t thread attr;
pthread t threads[3];

pthread attr_init(&thread attr);

for (i =05 i < 3; i++) {
FILE *f = fopen(argv[i + 1], "r");

if (f == NULL
|| pthread create(&threads[i], &thread attr, thread run, f) < 0)
abort();

}

for (i = 0; i < 3; i++)
pthread join(threads[i], &thunk);

for (i = 0; i < Tineno; i++)
fputs(Tines[i], stdout);
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// Threaded version, with synchronization
int Tineno;

void thread run(void *thunk)
{
FILE *f = (FILE *) thunk;
while (1) {
int my Tlineno;

acquire_Tock();
my_Tineno = lineno;
lTineno++;
release_Tock();

if (fgets(1ines[my lineno], LINESIZE, f) == NULL) {
fclose(f);
pthread exit((void *) my lineno);

}

int main(int argc, char *argv[])
{
int i, empty linenos[3];
void *thunk;
pthread attr t thread attr; pthread t threads[3];

pthread attr_init(&thread_attr);

for (i =05 i < 3; i++) {
FILE *f = fopen(argv[i + 1], "r");

if (f == NULL
|| pthread create(&threads[i], &thread attr, thread run, f) < 0)
abort();

}

for (i =05 i < 3; i++) {
pthread join(threads[i], &thunk);
empty linenos[i] = (int) thunk;

}

// At this point all threads have joined; we are the only thread running.
// Fill in the "holes".
for (i = 0; 1 < 3; i++) {
memcpy (1ines[empty linenos[i]], Tines[1ineno - 1], LINESIZE);
lineno--;

}

for (i = 0; i < Tineno; i++)
fputs(Tines[i], stdout);
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// Non-blocking I/0: event-driven programming

int main(int argc, char *argv[])
{

int i, Tineno = 0;

fd_set fds;

FILE *fs[3];

for (i =05 i < 3; i++) {
fs[i] = fopen(argv[i + 1], "r");
if (fs[i] == NULL)
abort();
fent1(fileno(fs[i]), F_SETFL, O _NONBLOCK);
}

while (fs[0] || fs[1] || fs[2]) {
for (i = 0; i < 3; i++)
if (fs[i] != NULL) {

if (fgets(lines[1ineno], LINESIZE, fs[i]) != NULL)
lTineno++;

else if (errno != EAGAIN) {
fclose(fs[i]);
fs[i] = NULL;

}

// Wait for data to be available on one of the fs
FD_ZERO(&fds);
for (i = 03 i < 3; i++)
if (fs[i] != NULL)
FD_SET(&fds, fileno(fs[i]));
select (MAXFD, &fds, NULL, NULL, NULL);
}

for (i = 0; i < Tineno; i++)
fputs(lines[i], stdout);
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