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/* read_gettbuf(); */

ssize_t read_gettbuf (unsigned int fd, char x*buf,
struct tftbuf *fromtobuf,
size_t count, int *pnt);

/* read(); */
ssize_t read(unsigned int fd, char *buf, size_t count);

read_gettbuf 000000000000 O00ODOO reed0O000O0OO0
0ooooooooooobooooooobobooooooobobooo
000000000 fromtobuf 00O 0O0O0OOODOOODOODODOODOOO
pnt 0

fromtobuf 000 0000000000000 ODOOOOODOODOO
oobobO0200000000000b0b0O0O0bCDbODbDO0OOg struct
titbuf 000 0000000000000 O00O00O0O0O0OOd
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/*
* include/linux/tftbuf.h
*/

struct tftbuf {
unsigned long from;
unsigned long to;

s

OO0 fromO000000D0O0O00DODOOCO0ODOOOODODOOOO0OO to
gboboogobooboobboobdooboboobooo

read_gettbuf() 0 0 O 0 fromtobuf 000000000000 0OOOO
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gboboooboobuooboobbodon -obuabbood-
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goobooon
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goooobobo410000000000DO0O0O0O0ODOOOODODOO
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vboboboobouobobobuobbobooboboobobon
oooboooobooboobbooboooobooobooooYooO
vbobooboboobooobobooboboboobuobobobd
vbobooogbooboobuaobooobobobboboobooboobob
googooo

gbooboboboobobobooogbobuoooboooooon
gobooobooboboooobooboooo4boo0b roboobOoDO
obooboobooboooooboboooobobuobn40b7obonbO
sdbedDbO0Ob0O0OO0ODOODOODOOOODOOOOOODOOOOODOn
gobooboboogsbdebibobbooboobobooorTooDO
obooooboobooboboood

O0000OO0Oreadgettbuf() 000D O0O00OO0OO0O0O0OOOOODOOO
gbogboobuooboobbooboobbobbobbooooad
gbbogoobooboobboobdooboboobooboboooobon
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read_gettbuf() 0000000000000 O0O0OO0OOOOOOOO
<linux/read_gettbufth>0 00 0000

4.3.2 ioctlD0O0O0O0OOOOOOODO
SNDCTL_DSP_EMPTYSET

gbooboobooboboboooboboboobobobobon
gboobgobooboobbooboobbooboobobooobon
goboobooooobooooooo

unsigned long arg = 10000;
ioctl(fd, SNDCTL\_DSP\_EMPTYSET, &arg);

goobooboobobobobooobooobobooboboobooon
gooboobooboobobooboobbooboboobbod

gboooooboobooboobooooooonboic0boobO
=100000000

4.4 0000

0000000000 0D0O00D0 OSOD0I6nux-2.2190000000
O0000000000000 linux/drivers/sound/es1371.c00000
O00oQ0l/o000000O00oO0o00C0cOo0ooOo0O00linux-2400
UD00000o0bOdbes137l.cO00D00D00O00O0ODOODODOOODOODO
10b0dbuoobobobuogbooobobboboooboboobod
gboobogo

gbobobobouooogobooo

goobooobooobboobbbooobobooobooooo
uagagooooo

oo ooobooobooooooboooobooo
O00bOoOO0oobOobooddbD reed0000D0O0O0OODODOOODODOOO
00 fs/read_write.cO 00 sysread() 00000000 es1371.c0000
000 esl37lread() 00000000000 es137l.c000O000ODOO
O open()0 write()O ioctl()O close() 0 0 0 0 00 0 O Oesl371_open()O
es1371_write()0 es1371 ioctl()0 es1371 release() DD OO0 OO OO0
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es1371 _read()

esl37lread() 00000000 OCOOOODODOODOOOOOOOOO
gbobooboobooobooboobobooboboobbooboon

/* es1371_read(); =*/
static ssize_t es1371_read(struct file *file, char *buffer,
size_t count, loff_t *ppos)
{
struct es1371_state *s = (struct esl1371_state *)file->private_data;
unsigned swptr;
int cnt;

while (count > 0) {

cnt = ... /%
0000 ggouoogggg
goooooooooooooooggooogg

* %

4
if (cnt <= 0) {
schedule(); /* OOO0O0OOOOOOOO %/

}
/*
* J0goooooood
* buffer 0O OODOUOO0OO0OOOs->dma_adc.rawbuf + swptr
* 000000000000 0D0ent 00000000 O0oongd
*/
if (copy_to_user(buffer, s->dma_adc.rawbuf + swptr, cnt)) {

, .

count —-= cnt;
buffer += cnt;

es1371read()00000000000000000000O0O00000
Dent000000000000000000000000000000
00000000000000000000000000

00000000000000000000000000000000
0000000000000 schedule() 00000 Oschedule() 0000
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gboobboooobooboboooooooboboobooooobobon
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ugbooobooboaooboood
gboobooboobobobboboboooobobooboboan
O0o0ooOoOO00o0ooooOoOopooocptOoOOooOOoOOoboOOOnO
oooobooboocepiboobooooobboOoobbooobpooooooo
O0000ooool/oooooooooooooo

esl371 interrupt() DO D OO0OO

0000000000000 00000000 es1371_interrupt()—
0000000000000 000O0 1/00000000000000
000001/0000000000000000000000000O0
bbooboobooaobbood

/*
* linux/drivers/sound/es1371.c

*/

/* void es1371_interrupt(); */
static void es1371_interrupt(int irq, void *dev_id,
struct pt_regs *regs)
{
struct esl1371_state *s = (struct esl371_state *)dev_id;

es1371_update_ptr(s);

/* es1371_update_ptr(); */
static void es1371_update_ptr(struct esl1371_state *s)
{
int diff;
/* update ADC pointer */
if (s->ctrl & CTRL_ADC_EN) {
diff = get_hwptr(s, &s->dma_adc, ES1371_REG_ADC_FRAMECNT) ;
s->dma_adc.total_bytes += diff;
s->dma_adc.count += diff; /x 0000000000 O0OOO0O
O =/

}
/* update DAC1 pointer */
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if (s->ctrl & CTRL_DAC1_EN) {

) e
/* update DAC2 pointer */
if (s->ctrl & CTRL_DAC2_EN) {

/*
* get_hwptr();
* 000000000 /000000000000
*/
extern inline unsigned get_hwptr(struct esl1371_state *s,
struct dmabuf *db, unsigned reg)

{
unsigned hwptr, diff;

outl((reg >> 8) & 15, s->io+ES1371_REG_MEMPAGE);

hwptr = (inl(s->io+(reg & O0xff)) >> 14) & 0x3fffc;

diff = (db->dmasize + hwptr - db->hwptr) % db->dmasize;
db->hwptr = hwptr;

return diff;

es1371 interrupt() O es1371_update_ptr() 0 O O O O Oes1371_update_ptr()
O gethwptr() 0000000000 DOCOOOOO0OOOOODODOCOO
oo oogoobuoo
s->dma_adc.count 0000 0esl37lread() 000000000000
ugbooboodgooogoobooboobboooooooouooboaa
ggooooooooo

4.4.1 0DOU0O0OO0OO0OOO

gboobooboobobobuobouooboboboboooboboan
0000000000000 0000D0 testtimer()DOD0ODOOO

/*
* test_timer();

*/

unsigned long long test_timer() {
struct timeval tv;
do_gettimeofday (&tv) ;
return (unsigned long long) (tv.tv_sec)*1000000+tv.tv_usec;
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}

test_timer() 0 gettimeofday 00 000000000000 O0OOOO
do_gettimeofday() 0 O 0 0 0O O gettimeofday 000000000000
UNIXOOOOOOOOOOOOoOoooooooooouUNIXOoooo
00000000 UNIXOOOOOOoOooooouUNIXOoOooooooo
19700 101000 00 00000000000 UOUOUUOUUUOUOOGd
doooooooooooooooooooo

doddoooooooooooooooooobooooooooon
gooboooooooooooooa

4.4.2 OUO00O0O0OO0OOOOOOOOO
O00000ooooo

gogoboboodbobdoobodbbuooobooobboooboooo
goooobobobobobtbooooooooooo

es1371.c0 000000 es1371 interrupt() D0 0000000 test_timer()
ubodooogouoogooogogogobooaboooobooana
00000000000 00000000000000000O Otest_timer()
ggoouobbboddodoouoobbbboooooobobobon
gbbobooooboboboboboboboboooboboboo
gooon

gooobbodooooooooogdoouoooobbuoodoada
ugbooodaoooodaobooobboouoabooboaonoaa
0000oO0o0o0o0OoO0o00oO0ooOoUOoOoooOoOooUoOooI/o
O0000O00ooOooool/oocoo0boooUoooooUoooOo
ugboododboooguoboooboodobbooooboboboboaa
0000000000000000000 I/O0000000oood
uagagooooo

4200000000000 00000O0OD0O0O0LOOO0OOO0
0000000000000000 1/O0000O00D0oooooooo
Lnel UO0OOODOOODOOOODOOOOOODODOOODOOOLne200
gobobodbbooboooobbooobbuoooooboooboboo
U000 48,000H20 00000000 1ebitUO000OODOOODOO300
bboobo3dbobooobouooooba

3sec x 48,000sample/sec x 16bit/sample [J 8bit/byte X 2channel
= 576,000byte
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(bit)
600000
576000

500000 [

400000 [

300000 [ Val

200000 [

100000 [

0 1sec 2sec 3sec 3.5sec

042: 000ob0bo0ob0obo0oooboobooboboboboobo

UoobobDbo0ooooooooon 5,333p secUDOOO0O0OOO
5,333y secUOODOOOOO 1,024byte 0 00O O

LinelOLine200 0000000000000 O0OOOLIne20000
o0 100,000p secOODODOODOOODODODOODOOODOODODO
gboboobobooobobobobobooobobooobod
vbobuobbodobobooboobobooooobboobobobd
gbogboooobgooboooboobooboboobooboobon
Line20 30000000000 0ODO300O0O0O0O0ODO0ODO0ODODOO
gbbooboobooboobuoobooobuoobbon

goooobobbboooooobobbooooooooobooooobo
oo0ol/o00o0o0oboU0oooooooool/ooooooooo
ubogooogbobogboboooboobaobooboboobd
ggobodboobooooobobooboobbboboobobon
vbboouuuoguboboobobooobobobbboooood
vbobobobobobogbdoboboboboobobobooboon
goog

/%
* linux/drivers/sound/es1371.c
*/

<linux/timefromtofile.h>

static void es1371_update_ptr(struct esl1371_state *s)
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{
int diff;
unsigned rate, size, channels;

/* update ADC pointer */
if (s->ctrl & CTRL_ADC_EN) {
/*
« 00000000
* s->dma_adc.timestart 0 es1371_read() OO O0OOO
x/
s—>dma_adc.timeofnow
= (unsigned long) (test_timer() - s->dma_adc.timestart);
diff = get_hwptr(s, &s->dma_adc, ES1371_REG_ADC_FRAMECNT) ;

/*
* read_gettbuf O 0000000000 ODOO
* s->settimestamp [0 es1371_gettbuf(O 0 OO

*/
if (s->settimestamp > 0){
rate = s->adcrate; /* sample rate */
size = s->adcsize; /* OO0 sample size */
channels = s->adcchannels; /* OO0 sample channels */
/*
«+» 0000000000000 00DOD000O0OO00d
*» 00000000
* U sec=[ sec/secX bit/byte /channelsx sec/[Jx channels
* x byte x U /bit
*/

difftime = 1000000 * 8 / size / channels * diff / rate;

/%

*

goooooooooooo
* s—>time_interval [ es1371_ioctl() U SNDCTL_DSP_EMPTYSET
gooon

*

*/
if ((s->dma_adc.timeofnow - s->dma_adc.timeofprev)
>= s->time_interval + difftime){
/ 0000000000000 *x/
timefromtobuf [s->dma_adc.timefromtocnt] .from
= s->dma_adc.timeofprev;
/ 0000000000000 =/
timefromtobuf [s->dma_adc.timefromtocnt] .to
= s—>dma_adc.timeofnow - difftime;

/*

x JO0 0000000000000 000000:0

» JO00000O0O000000000obo0oooooon
* JO00000ooooo

*/

s->dma_adc.empty_sounddatal[s->dma_adc.empty_sound_number]
= ratexsize*channels/8/1000
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* (timefromtobuf [s->dma_adc.timefromtocnt] .to

- timefromtobuf [s->dma_adc.timefromtocnt] .from)/1000;

s—->dma_adc.timefromtocnt ++;
s->dma_adc.empty_sound_number ++;
+
}

s->dma_adc.timeofprev = s->dma_adc.timeofnow;
/ 00000000000 /00000000 =/

s->dma_adc.sounddata[s->dma_adc.empty_sound_number] += diff;

O0Otesttimer() 0000000000000 O0O0ODODOODODOOO
O000000000D0000 readgettbhuf() 00D O0OO0O0O0OOOO
000000s>settimestamp 0000000000 difftimed 0000
Oo000oO0ooOoOoooI/oocoooooOooooOon difooood
O0o00ooDooooDooodooooooooooooooooon
00 s->dma_adc.timeofprev 00 0000000000000 OO0O s-
>dma_adc.timeofnow 0 00 0I/0O00000000000OO0O0O s
>interval D00 000000O0s>interval 00 O0000000O00O0OO
000000 00000000 timefromtobuf 00000000000
Oo00oDoooooooooono

0000000000000 00000000000 esl371read() O
O0000o0Dooo000ooDo00ooooooooooooooooon
000oDooooooooooo

443 U0OO0OOOOOOOOO
gboobogoboobooobooboob -opbooobog-

0000000000 0O0000ooDoo0ooooooooooon
ooooooo

000000000 esl37"lreaed000D000OO0OOOOODOOO
Ooo0ooDooooooooOoooooooooooooooooon
Oo00o0ooDooOoooooooooooooooooooooooon
O001I/O0000 s->dma_adc.copynumber 0 0000000000
Ooo0000oO0o0ooo0oOooOoOooOoooI/ooooOooooooo
O000000oo0ooooooooooooooooooooog
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/* es1371_read(); */
static ssize_t es1371_read(struct file *file, char *buffer,
size_t count, loff_t *ppos)

{
while (count > 0) {

/e

* s—>settimestamp: U 0O 0O0O0OOOOOOOOOOOO
* copy_number: 1000000000000 O000O0O

*

ooooooooooboooooobognD /00000
* copy_number U U OO UOUOOOMN
*/
if (s->settimestamp > O && s->dma_adc.empty_sounddata[s->dma_adc.
copy_number] > O && s->dma_adc.sounddatal[s->dma_adc.copy_number] <= 0) {
cnt = s->dma_adc.empty_sounddatal[s->dma_adc.copy_number] ;
if (cnt > count)
cnt = count;
/*
oboboobog
gooog =
case 16bit: 00O
* case 8bit: 12800
*/
if (s->adcsize == AFMT_S16_LE)
memset (buffer, 0, cnt);
else
memset (buffer, 128, cnt);

* ¥ *

spin_lock_irgsave(&s->lock, flags);
s->dma_adc.empty_sounddatal[s->dma_adc.copy_number] -= cnt;
/* D0D00D0000DOOobooboobooooO =/
if (s->dma_adc.empty_sounddata[s->dma_adc.copy_number] <= 0)
s->dma_adc.copy_number ++;

spin_unlock_irqrestore(&s->lock, flags);

} else {
/* OO0 /0000000000 =/

if (copy_to_user(buffer, s->dma_adc.rawbuf + swptr, cnt)) {

}
yo.o..
count —-= cnt;
buffer += cnt;
}o.o..
}

gbooobooopbDbobooobbooobobsbboobboboon 1280
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gbbodiedboooboo0obbonbboobboooboon
oooooooooob I/00b00booboobooboooooboog

4.4.4 read_gettbufO0 000000
gooooooooon

gooboooboboobooobbooobbooooobooooo
ugbooodooogobboodboooobooonoobobobod
gooooobooboboogoboooobobbooobbobooboobo
gooodobooouoboobbooobbooboobobooobon
ugbooodoooooobooonoobobobodbonboounoboaa
0000000000000 0read0D00000DOOO0OODOOOOO
O read_gettbuf 000 O00OO000D0DODOOOOOOread_gettbuf0 000
0000 linux/fs/read_write.c 000000

/*
* linux/fs/read_write.c

*/

#include <linux/read_gettbuf.h>
#include <linux/timefromtofile.h>

/« 0000000000000 0000 =/
struct tftbuf timefromtobuf [500];

/* sys_read adding gettimebuf */
asmlinkage ssize_t sys_read_gettbuf (unsigned int fd, char * buf,
struct tftbuf * fromtobuf, size_t count, int * pnt)

{
ssize_t ret;
struct file * file;
ssize_t (*read) (struct file *, char *, size_t, loff_t *);
int (*gettbuf) (struct file *);
int empty_numl, empty_num2, copy_num;

int i;

if (!file->f_op || !(gettbuf = file->f_op->gettbuf))
goto out;

empty_numl = gettbuf (file);

if (1file->f_op || !'(read = file->f_op->read))
goto out;

ret = read(file, buf, count, &file->f_pos);
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if (!file->f_op || !(gettbuf = file->f_op->gettbuf))
goto out;
empty_num2 = gettbuf (file);

if (*pnt > empty_num2 - empty_numi)
copy_num = empty_num2 - empty_numl;
else
copy_num = *pnt;

/*
* JO00Ogoooaood
* fromtobuf U0 D UOOD0O0OO0O0OOOD timefromtobuf [
* JO0O0000OO000b0oo0o
*/
for(i = 0; i < copy_num; i++) {
copy_to_user (fromtobuf+i, timefromtobuf+empty_numl+i,
sizeof (xfromtobuf)) ;
b
*pnt -= copy_num;
out:
fput(file);
bad_file:

unlock_kernel();
return ret;

read_gettbuf 00000000 OO0DOODOODO sys_read_gettbuf O O
OO0 esl371.c000D00O0O0ODMMOODO reed0000DOOOODOOO
esl37lread() 0 0000000000000 gettbuf)DO0OOOODODO
0 esl37l.c0000000O es1371_gettbuf() 00000000000
0o0oooboobooooooooog

reed D0 000O00O0ODOODODODO gettbuf DOOOODODODODODODO
empty_ numlOempty num2 OO0 OO0O0O00000 reaed000000
00o00o0bOo0oboobobo0oooo0ooobooDbo0ooonOUpnt
bobootbooboboouooobuooboboboooboobuoboo
bobobooobobobuooboboboboobobobooboboo
0ooooob0oooobooooboboooboooooooboOoDo
dboddboboobobobobb0b0obuob0oUbU0ObU patO
0oo0o0ooobooobooooooboooDooboooooooDn
0000o00o0ooob0oooooooDoobOo0oboo0oDpntD OO
bobooboooboboboobbobob0oobobUoboOobd pntO
0oooooooooboboooooooobobobooobobooo
0o0oooboobooooon
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gooobboobobooooobobobooboobooboboon
vbobobuoobouoobobobuobuoobobobuoooboobon
OoobDoOoboo0oOobDbOoobOo0ooDbOOo0DboOb reed000n
oboboboobobooboobobobobobooobobobobon
OO00000OO0bOoobDo0oo0obooO0bOo0oogbO read-gettbuf O
000000000 *pnt00000000COOO0ODOOOODOOOO
gbobooobooboobbooboobboobooboboooobon

4.4.5 loctlDDOO00OOOOOOOODO
SNDCTL_DSP_EMPTYSET

gooooboooogooooobobooooouooobobobbuoooo
ugbooodoooonooodbobooonoboooonobounoaa
ooooboboooobooooooogoooooobooog

000000000000 include/linux/soundcardh 0000000
O00000000Oes1371.c000000O0O es1371loctl() 00000
gogooooooooooooooo

es1371ioctl() D00 OO0 DO O0OOSNDCTL.DSP.EMPTYSET O OO
godagooooooood

/* es1371_ioctl(); */

/* 0400 argO0 int OO unsigned longO OO */

static int es1371_ioctl(struct inode *inode, struct file *file,
unsigned int cmd, unsigned long arg)

{

struct esl1371_state *s = (struct esl1371_state x)file->private_data;

unsigned long longval; /* OOO0O unsigned longO O OO =/

switch (cmd) {
case ...

/* SNDCTL_DSP_EMPTYSET */
case SNDCTL_DSP_EMPTYSET:
/* longval ] *xargO OO x*/
if (get_user(longval, (unsigned long *)arg))
return -EFAULT;
if (longval >= 0) {
if (file->f_mode & FMODE_READ) {
stop_adc(s);
s—->dma_adc.ready = O0;
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s—>time_interval = longval;
}
if (file->f_mode & FMODE_WRITE) {
stop_dac2(s);
s—->dma_dac2.ready = O;
s—>time_interval = longval;
}
}
/* *arg[] s->time_interval 0O 0O x*/
return put_user(s->time_interval, (unsigned long *)arg);

es1371ioctl0 0 0O argJ O U int 0 O unsigned logn 0 0O 0O OO arg O
O0000O000O0O0O00DOO00DDOO0O0mtOO0DbODODOO0O0D
Oo0oo0oo 100,0000 1,000000000000000 unsigned long O
ooooo

getuser() 00 10000 2000000000000 put_user() 00O
ooooOoi1gobooobo200b00o0boboooobooo

SNDCTL_DSP_EMPTYSET OO OO Oes1371lstate 10000000
00 s¢timednterval 0000000000000 0OOOOODOOOODO
ooobOooboobooooboobboOooooo
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TS-1/O000000000000000O00O0OOOO Oread_gettbuf
gboboobobbooooobobobboooobobooooboboboad
ubobobobobobobooooobobobobobobobon
god

TS-I/O000O0000000O0OOO0O0OO00O0OOOOOOOOOOD
goboobobooboboobobobooooboboooobon
gboboooooooboboboboboboobobonooobon
uboboobooboboboooobooooboobuoobobon
gboobboooobobooooooboboboooobobobon
gbobooobobooboboboobobooboboooobon
gboobooobogooao

gooooobbobobobooboobooboobooboboooboooon
gboboooboobobooobooboooodgd

gboooboboboobobobouobouoobobobobaan
goooboooobobooooooooboboooooobooboboooon
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