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mb = mb_create();
err =0;
for (r = 0; r < mb_rows; ++r) {
for (c = 0; c < mb_cols; ++c) {
err |= mb_encode(mb, image, r, ¢, huffman);
}
mb_destroy(mb);
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mb_ycbcr mb_dct mb_zzquant mb_huffman ) mb_encode
jpeg0/sec/mb.c mb_encode
1
i nt mb_encode(mb_t *mb, image_t *image, int row, int col, huffman_t
*huffman) {
int err;
if ((err = mb_rgb2ycbcr(mb, image, row, col))) retu rn err;
if ((err = mb_dct(mb))) return err;
if ((err = mb_zzquant(mb))) return err;
if ((err = mb_huf fman(mb, huffman))) return err;
return O;
}
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jpeg.c
jpeg_encode 1
* 6
(" void *(*function)(void *arg)*
void *arg
&
1

err=0;

for (r=0,i=0;r<mb_rows; ++r) {
for (c = 0; c <mb_caols; ++c, ++i) {
/I pack each macroblock arguments and launch thread
mbe_arg_pack(&arg[i], image, r, ¢, huffman, 0);
pthread_create(&thread[i], NULL, mbe_func, &arg]i])
}
}

/I wait for threads to finish

for (i=0; i <mb_rows * mb_cols; ++i) {
pthread_join(thread]i], (void *)&status);
if (lerr && arg[i].err) err = arg([i].err;

}
( &E

/** Wraps the mb_encode function so it can run as a
static void *mbe_func(void *argv) {
mbe_arg_t *arg = (mbe_arg_t *)argv;

image_t *image;

intr, c;

huffman_t *huffman;

int err;

mb_t *mb;

B &

jpeg_encode

thread. */
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mbe_arg_unpack(arg, &image, &r, &c, &huffman, &err)
mb = mb_create();
arg- >err = mb_encode(mb, image, r, ¢, huffman);
mb_destroy(mb);

return NULL;

}
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err =0;

for 1=0,r=0;r<mb_rows; ++r) {
for (c = 0; c < mb_cols; ++c, ++i) {
err |= mbe_func(image, r, c, huffman);
}
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/**
* Wraps the macroblock encode function with its loc al macroblock.
*/

int mbe_func(image_t *image, intr, int ¢, huffman_ t *huffman) {
int err;
mb_t *mb;

mb = mb_create();
err = mb_encode(mb, image, r, ¢, huffman);
mb_destroy(mb);

return err;

}
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/** Wraps the mb rgb2ycbcr, dct, and zzquant functi ons to run as a thread.
*/
static void *mbe_func(void *argv) {
mbe_arg_t *arg = (mbe_arg_t *)argv;
image_t *image;
intr, c;
mb_t *mb;
huffman_t *huffman;
int err, rc;
mbe_arg_unpack(arg, &image, &r, &c, &mb, &huffman, &err);

if (err) return NULL;
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rc = mb_rgb2ycbcr(mb, image, r, c);
if (Irc) rc = mb_dct(mb);
if (Irc) rc = mb_zzquant(mb);
arg->err = rc;

return NULL;

}
- jpeg_encode 082 mbe_func
mb_huffman &
1
/I process all macroblocks through the rgb2ycbcr, d ct, and zzquant in
parallel

for (r=0,i=0; r<mb_rows; ++r) {
for (c = 0; c <mb_cols; ++c, ++i) {
/I pack each macroblock arguments and launch thread
mbe_arg_pack(&arg[i], image, r, ¢, mb]i], huffman, 0);
pthread_create(&thread[i], NULL, mbe_func, &arg]i]) ;

}
}
/I wait for threads to finish
err=0;

for (i=0; i <mb_rows * mb_cols; ++i) {
pthread_join(thread]i], (void *)&status);
if (lerr && arg[i].err) err = arg([i].err;

/I process all macros blocks through the huffman se rially
huffman_reset(huffman);
for (I=0; i <mb_rows * mb_cols; ++i) {
rc = mb_huffman(mbli], huffman);
if (‘err && rc) err = rc;
mb_destroy(mbi]);

huffman_flush(huffman);
free(mb);
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huffman_reset(huffman);

/I process the pipeline one step at a time.
err=0;
ns = mb_rows * mb_cols + 1;
ro=c0=-1;p0=1,;
for (s = 0; s <ns; ++s) {
ri=r0;r0=(s<ns -1)?s/mb_cols : -1;
cl=c0;cO0=(s<ns -1)? s % mb_cols : -1;
pl=p0; p0=1-pO;

// launch both stages

if (r0 >=0) {
mbe_arg_pack(&arg0, image, r0, cO, mb[ p0], huffman, 0);
pthread_create(&thread0, NULL, mbe_funcO, &arg0);

}

if (rl >=0) {
mbe_arg_pack(&argl, image, r1, c1, mb[pl], huffman, 0);
pthread_create(&threadl, NULL, mbe_funcl, &argl);

/I wait for both stages
if (r0 >= 0) pth read_join(threadO, (void *)&status);
if (err && arg0.err) err = arg0.err;
if (rl >= 0) pthread_join(threadl, (void *)&status) ;
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if (lerr && argl.err) err = argl.err;

}

huffman_flush(huffman);

mb_destroy(mb][0]);
mb_destroy(mb][1]);

& . &

)+8
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/** Wraps the mb rgb2ycbcr and dct functions to run
staticv ~ oid *mbe_funcO(void *argv) {
mbe_arg_t *arg = (mbe_arg_t *)argv;

image_t *image;

intr, c;

mb_t *mb;

huffman_t *huffman;

int err, rc;

mbe_arg_unpack(arg, &image, &r, &c, &mb, &huffman,
if (err) return NULL;

rc =mb_rgb2y cbcr(mb, image, r, c);
if (!rc) rc = mb_dct(mb);

arg->err = rc,

return NULL;
}

/** Wraps the mb zzquant and huffman functions to r
static void *mbe_funcl(void *argv) {
mbe_arg_t *arg = (mbe_arg_t *)argv;

image_t *image;

intr, c;

mb_t *mb;

huffman_t *huffman;

int err, rc;

mbe_arg_unpack(arg, &image, &r, &c, &mb, &huffman,
if (err) return NULL;

rc = mb_zzquant(mb);
if (!rc) rc = mb_huffman(mb, huffman);

arg->err = rc,

return NULL;
}
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huffman_reset(huffman);

/I process the pipeline one step and NTHREADS

/I macroblocks at a time.

err=0;

b0 = -db; p0 = db;
for (s=0; s <ns;

b1l = b0; b0 += db;

pl =p0; p0O=db -

/l launch stage 0

for (p = 0; p < db; ++p) {

b =b0 + p;
if (b < nb) {

r=b/mb_cols;
¢ =b % mb_cols;

mbe_arg_pack(&argO[p], image, r, ¢, mb[p0 + p], huf

pthread_create(&threadO[p], NULL, mbe_funcO, &argO[

+4+4 & . B

& &

mb_huffman
C
& &

jpeg5/srcljpeg.c

fman, 0);

pD);
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}

/I launch stage 1
dba = 0;
for (p = 0; p < db; ++p) {
b=bl+p;
if (0<=b&&b<nb){
++dba;
r=b/mb_cols;
¢ =b % mb_caols;

}

}

if (dba > 0) {
mbe_argg_pack(&arggl, dba, argl, 0);
pthread_create(&threadl, NULL, mbe_funcgl, &arggl);

mbe_arg_pack(&argl[ p], image, r, ¢, mb[pl + p], huffman, 0);

/[ wait for both stages

for (p = 0; p < db; ++p) {

b =b0 + p;

if (b < nb) {
pthread_join(threadO[p], (void *)&status);
if (lerr && argO[p].err) err = argO[p].err;

}

}

if (dba > 0) {
pthread_join(threadl, (void *)&status);
if (lerr && arggl.err) err = arggl.err;

}
}

huffman_flush(huffman);

for(p  =0;p<2*db; ++p)
mb_destroy(mb]p]);
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