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IXZNHEZR 73 AT

1. 2.4 WP a9 3L /R

, WEERS S

, file operations 45ty

, register chrdev(FW&S, %F, file operations &) ;

» NEIRREL,

, HE R

chrdevs #4l, DL “F&&S” ATHM “file operations” ZEit%4d .

@® OO

2. 2.6 MK A TERE .

@©, chrdevs A A 255, M—AWZRBEFF 255 NERFBEAREI. BLAT 2.4 K
R SR A XA AR Ao
H2.6 WZPIRZH EEWAHAE “register chrdev()” T

@, VARG open —MNFERFRAAR, WIS RS (VES) |2, A sys_open, BARTZLAF W&
SRR, fE chrdevs #HIRBILARTFEM Y file oprerations &5k, BIEAR{L
T R CEREST M RS WAMEN AN EIEKIKE] “file operations”

L ALENR

S3HT “drivers/rte/rtc-s3c.c”:

int register chrdev(unsigned int major, const char *name, const struct file operations *fops)
-—>cdev = cdev_alloc();

&K cdev_alloc (), AILAMLEIGB AR, 7 “scx200 gpio.c”

int  init scx200 gpio init (void)

——>rc = register chrdev_region(devid, MAX PINS, ”scx200 gpio”);

Z 1, Z2 Rl NEITR, H204

-->cd = register chrdev region(MAJOR (n), MINOR(n),next - n, name);

-—>rc = alloc chrdev region (&devid, 0, MAX PINS, "scx200 gpio");
-—>cdev_init (&scx200 gpio cdev, &scx200 gpio fileops);
-—>cdev_add (&scx200 gpio cdev, devid, MAX PINS);

@, 2.6 WEFIEMFFFREHIT E: X "register chrdev"HI#F7).

O, AT “FRKT” A “register chrdev region()” .&AMHEEREZS
A “alloc chrdev region()”. XHGZIEMN CEANFES T MR T) ~
(FEFEFT, FXERKT+n) AN TIXA file operations &itdfk. 1M
“register chrdev()” M “FKET 0”7 B “Fi&kKT 2557 HXTRL

“file operations"#ZEtfA.

@, cdev init O ;

®, cdev add O ;

LI - @-@, firregister_ chrdev () "HHl LRI BLILE:



int register chrdev(unsigned int major, const char *name, const struct file operations
*fops)

-->cd = register chrdev region(major, 0, 256, name);

-->if (major == 0)

-—>cdev = cdev alloc();

—->THA R

cdev->owner = fops->owner;

cdev->ops = fops;

kobject set name (&cdev->kobj, "%s", name);

-->err = cdev_add(cdev, MKDEV (cd->major, 0), 256);

int register chrdev region(dev t from, unsigned count, const char *name)

HERESSH, AZ20MNE& S E R ZF RS LM “file operations”
YA

Z 1, MWBEIFI.

%2, B2/

%3, %5

int alloc_chrdev_region(dev_t *dev, unsigned baseminor, unsigned count,const char *name)
FHEATHE RS T, A — N FERSTHE] “sdev” H,

Z 1, fFRFERES,

Z 2, & SHZEE.

% 3, M.

54, BF.

4+ “devid = MKDEV (major, 0);” K}, register_chrdev_region (devid, 2, "hello"); /&4
“(major,0~1)*f N'hello_fops's (major,2~255)A%} ¥ helle_fops”s
“register_chrdev_region()” £ 2 BIREA ERZASHHBL T, XBA 2 MRKES
(major,0~1) X FIXA™ “file_operations &5tk -- hello_fops”.

#r “devid = MKDEV (major, 1);” B, register_chrdev_region (devid, 2, "hello"); & &
“(major,1~2)%} ¥'hello_fops's (major,3~255)A%F M. helle_fops”.

G I K

/work/drivers:ﬁnd:test/20th:chrdev:another/hello.c: At top level:

/work/drivers and test/20th chrdev another/hello.c:32: error: storage size of "JIBEIEEEN' isn't known

Ui PR . 3dd P lencte lAdclconmn and Sant ARk aAhedace ccabhichaTTa AT Beaaw 9

XA #include <linux/cdev.h>



book@book-desktop: /work/drivers and test/20th chrdev_another/1th$ make
make -C /work/system/linux-z.6.22.6 M="pwd’ modules
make[1]: Entering directory ' /work/system/linux-2.6.22.6'

CcC [M] /work/drivers and test/20th chrdev another/ilth/hello.o

/work/drlvers and test/zoth chrdev another/lth/hello.c 56: warning:
te!
/work/drivers and test/20th_chrdev_ another/lth/hello.c:56: warning:
t a cast
/work/drivers and test/20th chrdev another/ith/hello.c:57: warning:
ce create'
/work/drivers and test/20th chrdev another/ith/hello.c: In function
/work/drivers and test/20th chrdev another/lth/hello.c:67: warning:
ce_destroy'
/work/drivers and test/20th_chrdev_another/lth/hello.c:70: warning:
roy'

Building modules, stage 2.

MODPOST 1 modules

€c /work/drivers_and test/20th_chrdev_another/lth/hello.mod.o

LD [M] /work/drivers and test/20th chrdev another/lth/hello.ko
make [1] : Leaving directory ' /work/system/linux-2.6.22.6'
book@book-desktop: /work/drivers_and test/20th chrdev_another/1th$

# insmod hello.ko
# 1ls /dev/hello* -1

CIW-XW-———- 10 0 25T, 0 Jan
cFWTZWﬁf'T:l 1_0*@5‘ 0 251, 1 Jan
Crw-rw---- 2t ot 0 251, 2 Jan
#

implicit declaration of function

/work/drivers_and test/20th chrdev another/lth/hello c: In function ‘hello init':
implicit declaration of function ‘class_crea

assignment makes pointer from integer withou
implicit declaration of function ‘class_devi

"hello exit':
implicit declaration of function ‘class_devi

1 03:40 /dev/helloO
1 03:40 /dev/hellol
1 03:40 /dev/hello2

VEAEY, BUEDSR T A S X, devid = MKDEV (major, 0);% 7~ 7 ME® % major

R4S 0 FFif.
#define HELLO_CNT ~ 2;
#./néils test /dev/helloO
hello open

can open /dev/hello0

# ./hello test /dev/hellol
hello open

can open /dev/hellol

# ./hello test /dev/hello2
cai't open /dev/hello2

#

BUERLL “ERHS” M “URBK5” —EMW chrdevs [

/x XERLRBLE S IR« HE T RS AN 0N 2 4

1 R EHE R

“file operations” Zilytk. T 2.4 W HITT IR ERA S A TN

chrdevs |

1 HERBIFEMNE) “file operations” 45

1 ————— - - ——— -

#define MINORBITS
fdefine MINORMASK

ab

((lU << MINORBITS) - 1)

#define MAJOR (dev)
#define MINOR (dev)

#define MKDEV (ma, mi) ( ((ma) << MINORBITS) |

Mo 2.4 hiRZH 255 NIRBIFE

( (unsigned int) ((dev) >> MINORBITS))
( (unsigned int) ((dev) & MINORMASK) )
(mi) )

MHIER) 2.6 Wiz, M7 20 fronikiiess, ERk&SEM T 12 k&R, WE

2712 * 2720 DNIRSIFEF . #Hig LAH 46 MIRSIFEF .

‘class_dest



S AR

DA R F &S, AR ES SIEM— A8 “file operations” Sifgfk.

N IR e e et il I e W

251 he%l

252 atZ?decxx

# /hello test /dev/helloo
hello) dpenl | .

can open /dev/hello0

# ./hello _test /dev/hellol
hello open

can open /dev/hellol

# ./hello test /dev/hello2
hello2 open

can open /dev/hello2

# 1s -1 /dev/hello*

CIW-—TW——+— 10 0
crw-rw-—-—-— 10 0
CIrw-rw-——- 10 0
CrwWw-rw———- 10 0
# ./hello test /dev/hello3

can't open /dev/hello3

#

251,
251,
251,
251,

1 03:49 /dev/hello0
1 03:49 /dev/hellol
1 03:49 /dev/hello2
1 03:49 /dev/hello3
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1. RTC BRI EIRD, —/PREMERRYER—. —5F.

drivers/rtc/hctosys.c: nable to open rtc device (rtco0)

FFRAR b LA U TCIEFT I RTC %o
# date

Thu Jan 1 00:01:36 UTC pkNiy

TPRMEHE, WRGERZMN 1970 FIF.

W H A 7 RTC B IR E)

drivers/rtc/rtc-s3c.c

int  init s3c rtc init(void)

——>platform driver register (&s3c2410 rtedrv) ; EM—F & K35

static struct platform driver =3c2410 rtedrv = |

.probe = s3c_rtc probe, |
. remove = s3c_rte remove,
. suspend = =23c rte suspend,
. Tesume = s3c_rtc resume,
.driver = |

.TLams = "g3ic2410-rtec",

. OWNexr = THI= MODULE,

be
i

WA A4 “s3c2410-rtc” HIR#IS, Ml “ . probe” BECA WM



static const struct rtc class ops =3¢ rtoops = |

.open = =3¢ rte open,
.relsase = =3¢ rte release,
.ioctl = qu_;tq_;octl,

.read time

s3c rte gettime, jEmg
53c rto set.t.]_mf'.-, B
531: rte getalarm, i
s3c rteo setalam, o

-.proc = 531: rte proco,

.set_time

-read alarm

-zet_alarm

zdefine (R[N 15 /* 16 RTCs should be encush for everyone .. */

drivers\rtc\rtc-s3c.c




SdrversitcHFET:
alloc_chrdev_region()

void cdr:v_init(stmct cdev ev, const static const struct f£ile cperaticns rre_dev fops = |
struct file_operation 5) ks = THIS_MODULE,

no llseek,

rtc_dev_read,

rte_dev_poll,

cdev_add()

rte dev_icctl,
rte_dev_open,
rte_dev_release,
rte_dev_fasyne,

rc-s3c.c

LEEERES. (FESED

- ‘—______// rto_dew fops
2, ik file_operations 344k

(D, register_chrdev_region({) / alloc_chrdev_region()

+
3. EHifFAHE @), cdev_init()
@), cdev_add() |
& RTC S #1E:

static ssize t rtc dev read(struct file *file, char user *buf, size t count, loff t *ppos)

-->struct rtc device *rtc = to rtc device(file->private data);

HMprivate dataBAHHERE—Pric_deviceZiifk.

app: open("/dev/rtc0");
kernel: sys_open
rtc_dev_fops.open
rtc_dev_open
// FRAE IR 454K B LARTH "ric_device_register VEM P rtc_device
struct rtc_device *rtc = container_of(inode->i_cdev,struct rtc_device,
char_dev);
const struct rtc_class_ops *ops = rtc->ops;
err = ops->open ? ops->open(rtc->dev.parent) : O;
s3c_rtc_open

KT rtc dev fops LB LK E A, "LIE busybox ] hwclock MISLIl: Al
H ioctl ()

static const struct file operations rte dev fops = |
Lowner = THIS MODULE, -
.1ll===k = no lIseek,
.read = rte dev read,
.poll = rtd_ﬂev_ﬁcll,
I.iDctl = rtq_de?_icctlJ
-open = rto dev open,
.relsases = rtd_ﬂef_felease,
-fasync = rt#Zﬁev:fasync,

app: ioctl(fd, RTC_RD_TIME,...)

kernel: sys_ioctl
rtc_dev_fops.ioctl



rtc_dev_ioctl
struct rtc_device #rtc = file->private_data; f##] rtc device Z5ffk
rtc_read_time(rtc, &tm);
err = rtc->ops->read_time(rtc->dev.parent, tm);
s3c_rtc_gettime

“rtc_device” giHAH —A> “const struct rtc_class_ops *ops;”s

struct ¥rtc_class_ops |
int (*open) (struct device *);
volid (*release) (struct device *);
int (*iocetl) (struct device *, unsigned int, unsigned long);
int (*read time) (struct device ¥, struct r:c_:ime *V
int (*set Eime}{struct device *, struct r:c_:ime *1
int {*reia alarm) (struct device *, struct rtc wkalrm *);
int {*setlglarm}{struct device *, struct rtc_wkalrm *);
int {*prda}{struct device *, struct seg file *);
int (*set mmss) (struct device *, unsigned long secs}d
int {*irq_éet state) (struct deviece *, int enabled);
int {*irq_éef_freq}{struct device *, int freg);
int {*r&ia_cﬁiiback}{struct device *, int data);

static const struct rtc_class_ops s3c rtecops = |
-open = =3c_rtc open,
.relsases = g3c rto release,
.l1octl = =3¢ rte ioctl,

.read time =3c rtﬁ_gettimE;

.=2t time =3c rte settime,
-read alarm
-set _alarm

-proc = =3¢ rte proc,

SBQ:itﬁ:getalarm,

230 rto setalarm,

int s3c_rtc_gettime(struct device =dev, struct rtc_time =rtc_tm)
> PR R AR

retry get time:

rtc tm—>tm min = readb(base + S3C2410 RTCMIN); 4
rtc_tm—>tm hour = readb(base + S3C2410 RTCHOUR) ; Hsf
rtc_tm—>tm mday = readb(base + S3C2410 RTCDATE); HH#A

rtc_ tm—>tm mon = readb(base + S3C2410 RTCMON); H

rtc tm—>tm year = readb(base + S3C2410 RTCYEAR); 4F
rtc_tm—>tm sec = readb(base + S3C2410 RTCSEC); #

FEIT R A B G, FFEAINE RTC 5, (HNZP RS T8, RERAEMET &
B



static struct platform driver s3c2410_ rtedrv = {

.probe = s3c_: rte _probe,

.remove = s3c rtc remove,

.suspend = s3c_rtc_suspend,

.resume = s3c_rtc resunme,

.driverx = {
name = "CEIFIFCREE, 2
.owner = THIS MODULE,

},
I

struct platform device CEIJECIAfFR e = {

.name = "g3c2410-rtc",”

.id = =1,

.num_resources = ARRAY SIZE(s3c_rtc_resource),
.resource = s.3c rtc_resource,

}:
%Eﬂﬂﬁ/\ “s3c device rtc” FHEK.
© -—-- s3¢ 'device rtc Matches (8 in 7 files) ----
@ Devs.c (arch\arm\plat-s3c24xx) :struct platform device s3c device rtc = {

Devs.c (arch\arm\plat-s3c24xx) :EXPORT_SYMROL (s3c_device_rtc) ;
@ Devs.h (include\asm-am\plat-s3c24xx) ;extern struct platfom_devi_qg_§3c_davice_rtc;

&l

G RIS P E i IFBCEEM, L A AmG .

A DL AN S A T EE K. common-smdk. ¢
arch\arm\plat—s3c24xx\Common—smdk. ¢
/* devices we initialise */

static struct platform device _ initdata *smdk devs[] = {
&s3c device nand,

asmdk ledd,
&smdk led5, e
&smak_leds, gér@w S

ik
I &s3c device rtc, |

A% L fth bR B AR A HAR “ smkd_devs [17 ISR
platform add devices (smdk devs, ARBAY SIZE (smdk devs)) :

BEOXA G, BEHRmMIENZL: make ulmage

21X RTC:

1. 1. f&8& arch\arm\plat-s3c24xx\common-smdk.c

static struct platform device initdata *smdk devs[] = {

&s3c_device nand,



BUN(TEEAH smdk_devs BN L s3c_device_rte):

2. 2. make ulmage, ERFAIZBDN

3. 3.lIs/dev/rtc* -|
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