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FEH WAL B N T TSRS 2 B IORIL . S5k, PR ok I i (0 A AR
T3 T AR A 0 I i e ZMORT I e R

10.2 15 YA A DTN 2 IS 255 g o A Ak BRI R

10.2 i H# Linux W7 FEFRY O4EH), TR P2 MG R

10.3 PR Linux H i dm R 78, W& FIE AR T, AR AT AR Ik, D
S TR tasklet. TAEIASN. R T H LIS .
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(Linux A SRS TFARVEME) —28 10 % il S5 ieh

Hh 5 e I

P Wt tis CPU FEATREF IR AR, L T RS8R AN CPU A 202 £
PATHATHIRE S, B RA RIS F AT, ALBHSE IR CPU SR [m] Jg Ry A T o7 5
IFAREARAT

AR PR RIS, WaT 23 g R e WA B R T, PR R BT R R B CPU
W CERAFR e, Bl BREEEIRSE, Bl BERGEMH SV AT
fit By CPU PRI AT D, AMESFR BT sR IR B CPU AR, i AhBEPR K

AR A5 0T LU e i 23 vl g i -5 AN e Y B (NI 5 R 5 i B ] AT
Bl bR, BRROR, % WA P BN, DA - AN BE R e -

AR T N VA A ANIR,  rR W2 DA e R WA i R R R 1 R
(¥ CPU JEH AR Hh W B AN R PP T, A B 5 i R T 2R st
H BB 21 55 1% 1 W e N AT o« AN SR A AN R N k. R 1]
Gl UTHUE 240t o TPAS S AN R B 81 P vl AN /N B b: R W ER ST U R 7 G A1 TR Rl TR AR/
PUN AR W7o a2l 1 e T e SR A o i e 5 R e A bk, i)
PR H R O IR S5 AR N

— AR ) I R 55 R AR BE10.1 B, B SSIIT  r, AR)E
FAS [ Wt 1) m W 25 R 7 o

RAGEFR 101 Je@EPEARSIE FRYHEIE A
i rqg_handl er ()
{

1
2
3 ...
4 int int_src = read_int_status(); /*izRELFH PRI KX FEEY/
5 switch (int_src) /*3fwiiE*/

6 {

7 case DEV_A

8 dev_a_handl er ();

9 br eak;

10 case DEV_B:

11 dev_b_handl er ();
12 br eak;
13 ...
14 defaul t:
15 br eak;
16 }
N BEAFER
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18 }

f 1) R R W A 8, H T 2 TREIAEE T e ) b R A B A
AL [ £ BT ) 7 9

ARG X86 PC h K2 nlgafi b Wiziilas (PIC), £ MCU Wi
AR T PIC, WI7E 80386 M, PIC /&M Fi i8259A ith k. TEiLiES PIC iY77
B, PP GO0T DL RE S P K A RS, T O R MASK A AE R
SEIL, Ja— BRI KT PEND 25 47 8% 5 i o

SE I S AERELE LA A b ok s, B 10,1 25 HY T SR Fp i N AR B P T G A
BB s (PIT) B TAERE, eHalie—AEehiN, aitebkob 2R0, F Hr
THEES 1R ST ERTHEUE GHEERS W, A%, UFWIH SR W, 7~
AR SE IS A TP IR T S A H ATV .

e 0t
. L
A S @ ELTE
CHF S BGR2I3RES, 3891) ////////////

K101 sEHbEs TR R

10,

Linux K7 A 3 5 2 49 44

BRI P BT AT W R HRE R 1 L TR B ANIZ AT, RGO B AR R I SR 3l
FRH T IR S5 R R eIV R . (B, XA R IR AR S LSO F A 5
FERZHESLAR G, b 2RI, E5Ei) TARERE I ARG, ErhE
FHATBOR R AR AP

1 10.2 8 1 Linux WAZ BB BEHLE] . S 778 P WA T I ) SO mT GERLA - Ik 2R

TR AR TR Ctop helf) IS e
43 Cbottomhalf). TEN mammee

T3 ¢ O R I LEACR 2K Th g, €
AEAE RO ) A B AT A7 2 P 1 WS R BR

TR AT B I (0 T AR i -

77 R A AL TR % e 6 O et L
STINSL R 2, SKRE, TR AT IR 3t 2

IRB, AT LR B2 1 TR K102 Linux b FERLGY

PUTE, FITA B AR R T A 7 T R
M by BRI LK BT 55 . LT T o I AL FRRFE T 45 600
i AL 5

SRERRTRE e e
- e N2 g — A3 e UL B www.embedu.org
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______________________________________________ (Linux B SAJTRVER) ——H 100 TGN
f5, 10 EL AT DURORT B W T, S e 1 AR T~ B ) de KN, DR R T A
et AN AT e IR R B AR AR K20, M0 EARR FUBER, AN
R B R 25 R P R AT

JUETREES . R 45 A REN O RN A ), (H2, AN Linux
B UNEN PR P IR AR B 5 B AN PR AR Ko G SR rp T AR PR AR A SR

/b, M58 A n] L EARAE T B4 B 58 e

PR AR A ZA TR, Hik, FEZRERGMEME T FI LT XA
7 T AR 4 A B A o T R B AR AR B B R P RS SR AT
fil4o, e VxWorks 2 i, FGE&@EKTHERE, FHRSEF LR

L Tetoul UL) B 2016 H FY B SO AH TR TR 2K 4 LUNetd L= i~/

EE HAERAE R G P o W7 LA R T R LT Linux R G887 %, 3 IE B9 1

7E Linux &4, & & /proclinterrupts S DL R R WIS vHE B, W R
Fime. fERAFLER ARG, F—5 2T, 5 F&n CPUO =% W ik
B, ZJa st T ik .

CPUO

0: 135253 XT-PIC timer
1: 22 XT-PI C i 8042
2: 0 XT-PI C cascade
8: 1 XT-PI C rtc
10: 108 XT-PI C et ho
11: 3707 XT-PIC BuslLogi ¢ BT-958
12: 313 XT-PI C i 8042
15: 4 XT-PIC i del

NM : 0

ERR 0

]'©° Linux ' B gw F2

10.3.1  HIIE ARSI Wy
7 Linux B IR, A8 FH P I 0 16 46 75 B W RURE IO I R HR BT, 43 A6 FH P
AR request_irg() Al free_irg() &%,

1. AiFIRQ

int request_irqg(unsigned int irq,
voi d (*handl er) (int irqg, void *dev_i d, struct pt_regs
*regs),
unsi gned | ong irqfl ags,
const char * devnane,
voi d *dev_id);

N BEAFER

SRERRTRE e e
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______________________________________________ CLinux Bras XA ACTEMED o 10 % (it e

irq 2 E A R TS .

handler /& i) REEEF LK T WA PR R £, 2 — AR, IR AR, R
XA, dev_ id BECE#ALBRAE .

irgflags /& TP T AL B JE M, 25 E T SA_INTERRUPT, U4 7 o I 4k 2 A5 e
e PO AL BERE e, PR AL B R Bl U B T R T, 1S A B R AN B A
WE T SA_SHIRQ, MEIRZ N &AILE W, dev_id 76 b3t =mf M3, —K
VN IE ANV % 1) £ S5 R AR B NULL .

request_irq()i% (7l 0 Ko sTh, IR[A-INVAL %7 bW 5 02 ib B es $s 5T A
NULL, R[H]-EBUSY o i 2edy v HA eI,

2. B IRQ
55 request_irq() i) % N[ Rk free irq(), free irg()f)JE 2R

void free_irq(unsigned int irq,void *dev_id);

free_irq()h Z 1€ X5 request_irg()AH [

i A LSl

SRENRT S o . e
AT E B —13 i W R 5 www.embedu.org
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10.3.2  fHEAEFN 5 i BT

NI 3BT T Bl A W

void disable_irq(int irq);

voi d disable_irg_nosync(int irq);

void enable_irq(int irq);

disable wq_nosync()'? disable irq() i X SiI7E TR E S BIR Bl,  17JG 225 45 H R
T B TE . TR, X 3 AR E TR g b a2, PR, XT%%WE‘JF)?%
CPU #E2L.

NP BREOKE B AR CPU A 14 T A7 HH T

void | ocal _irq_save(unsi gned | ong fl ags);

voi d | ocal _i rq_di sabl e(voi d);

HE 20 H i) h WetR A ORI AE flags Y, 1 flags #ELRAL 6, AN S s
AL, Ja#F EREE R,

S nb o et A PR AR /I A T AR I

void |l ocal _irqg_restore(unsi gned |long flags);

voi d | ocal _i rq_enabl e(voi d);

LL_E#% local _JFSk KA IR VS FLE AN CPU N .

10.3.3  JEI-EBHLE
Linux 2245 S50 JE 30 1 L) E 2547 tasklety VR BABIANER b7 .

1. tasklet

tasklet (1) A 7 5, FRATTH T2 e tasklet S JLALBE o £ 0 F4 9 38 OC G, 431 -

voi d nmy_taskl et _func(unsigned |ong); /*&X—ANAFE&%k*/

DECLARE_TASKLET( ny_t askl et, ny_t askl et _func, data);

I* ZX—/taskl et &4 ny_taskl et, 5 ny_taskl et _func(dat a) & #utd < B>/

L% DECLARE_TASKLET (my_tasklet,my_tasklet_func,data) =ZIfl T 5 XA RN
my_tasklet £] tasklet 31K H 5 my_tasklet_func()ix > ek 3048 & , 1M A% NIX A s 3 251
A data.

FE T B tasklet [P 5| A tasklet_schedul () e £ 3t e (1 R Go 46 3E A (1
(AT B AT, W R s

t askl et _schedul e( &my_t askl et) ;

1 1] tasklet 11 DAy Jo - 1 Ak B 7 ) 18 45 SIK S R P AR A A XA 7 B 20,2 B s () A
B 5O ) o

REDEE 10.2 tasklet {EFAHER

1 /*EX taskl et FuJi 33 & H I KK/

2 void xxx_do_t askl et (unsi gned | ong);

3 DECLARE_TASKLET(xxx_t askl et, xxx_do_tasklet, 0);

4

N BEAFER

SRERRTRE e e
- e N2 e — A3 e UL B www.embedu.org
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5/ * I AL B - E

6 void xxx_do_t askl et (unsi gned | ong)

7 {

8 ...

9 }

10

11 /* g i AL B T/

12 irgreturn_t xxx_interrupt(int irq, void *dev_id, struct pt_regs
*regs)

13 {

14 ...

15 taskl et _schedul e( &xx_t askl et) ;

16 ...

17 }

18

19 [ * B& IR Bh Ak An 3 o 4k

20 int __init xxx_init(void)

21 {

22 ...

23 [ * WiE A/

24 result = request _irqg(xxx_irqg, Xxx_interrupt,

25 SA_| NTERRUPT, "xxx", NULL);

26 ...

27 }

28

29 [ * A& W oh A R H B A

30 void __exit xxx_exit(void)

31 {

32 ...

33 B/

34 free_irg(xxx_irqg, xxx_interrupt);

35 ...

36 }

AR AT AR R i 2 bR R R R (5 24~25 4T, I AERE IR s B R
e (5B 34 47 ). X RF xxx_irg [ T AL FEFE 54 B8 A xxx_interrupt() B %
XA Eh, % 15 17/ tasklet_schedule (&xxx_tasklet) ¥ [ tasklet rfi%k
xxx_do_tasklet()7E i 1 I 438 AT,

IR EE 1247 7 H WAL B T SR (RS TR irgreturn_t, B UK int,
H T Ak R T 3 — i [H] IRQ_HANDLED.

2. TAERAFY

TAEBAF A FH 7780 tasklet JEHAHAEL, B i ACAS FH 1708 LA TAERASIFI—
AN AT BRI L

struct work_struct my_wg; /*&X—ATAERF|*/

voi d ny_wq_func(unsi gned |ong); /*& X —ANAEE & $*/

RE INIT_WORK () AT AKIER XA TTAE NS R AR RAS) 55 A BEpR B 40,
THUR:

I NI T_WORK( &my_wg, (void (*)(void *)) my_wg_func, NULL);

I * #186 L TAEAFI G b 402 o 3 e < |
5 tasklet_schedul e() %S i [ -1 B TAEBA AT 6 50K schedule work(), il
schedul e_wor k( &my_wq) ; / * i E THERF| AT/

N BEAFER

FERENET &R . RS NI
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L5 AR 1 10.2 50 AR AR A5 A B v AT JU 4 78 1 o 26 S B R PP AR A4
i - 103 s (IR 35 5 AR T AR DR RO 20

REDEE 103 TERAFIERER
1/ * %X TAERF Rk o 4/

2 struct work_struct xxx_wqg;
3 voi d xxx_do_wor k( unsi gned | ong) ;

5 [ * P AL B - E

6 void xxx_do_wor k(unsi gned | ong)
7 {

8 ...

9 }

11 /* LI T

12 irqgreturn_t xxx_interrupt(int irq, void *dev_id, struct pt_regs
*regs)

13 {

14 ...

15 schedul e_wor k( &xx_wq) ;

16 ...

17 }

18

19 [ * B & IR Bh Ak An 3 o 4k

20 int xxx_init(void)

21 {

22 ...

23 [ * BE e/

24 result = request _irqg(xxx_irqg, Xxx_interrupt,

25 SA_| NTERRUPT, "xxx", NULL);

26 ...

27 I * 3L TAERRZ*/

28 | NI T_WORK( & xx_wg, (void (*)(void *)) xxx_do_work, NULL)

29 ...

30 }

31

32 [ * A W ah AR S o Ao 4/

33 voi d xxx_exit(voi d)

34 {

35 ...

36 B/

37 free_irg(xxx_irqg, xxx_interrupt);

38 ...

39 }

5 A 102 AR, EIRFE AR B XSl AR BN ek B 8 n 1 wiaa ik T
TEBAB RIS (55 2847),

VB Linux L5012 AR B 55— AT T IN A R e 1 Hh W AR d e — 0%
PHIRERE T BT LIRS sl D v W ok A e 8 7 R INE Te), (E2, KRB HG 00N, sk
H, K2 B E) TR 2K IRy F s AU JB) AT ISAE T B0 SR Bl R AR R i A )
et

N BEAFER

FERENET &R s RS NI,
& o i A2 e JLE R waww.embedu.org
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3. A

B T A g SRR A o T M, S S D BT RO, tasklet
PR TR s B

59 B DI AN T T RE SR T b, IAE, S — R, B ieR
AT B W AN BT CPU R T, e I R A T R 25 AR Y
T, s S S A BRI RE ) 6 AR () T

7t Linux A%, H softirq_action &5 F AR AE— AN iy, IX S5 R A A 4k
HH T A P R SR B L 1 25 1R B ) 25, 8 H open_softirg() e &5 T AV A Bon
NI ALFE &%, 1M raise softirg() R ] LA & — AN KT

B TR tasklet /58K AT T T R S, i AR ASIEEAT TR B S R,
B BT tasklet A FE pR B0 AN BERERR, 177 T4 BA 41 A2 R £ AoV IR o

local_bh_disable() i1 local_bh_enable() & i 4% 4% 1 - A s 1o h TR tasklet JiE
ML R HL

10.3.4  Sf: S3C2410 Sz 4 i

S3C2410 MbFH 2% N FRAE K T 52 Bh (RTC) AR, A He e 71 25 45 I el A A% 0
T HE & i Rl TAE, R EIhReA A e, ek HL B I 43
Fh4E . S3C2410 (1) RTC nf = A=A eh . 0140 (tick) PRI Calarm) Hr kT,
AUEALS TN R e 48, 5B ARG T A a7, EAE s v e I ) £
R 7= A T

S3C2410 5L I v % Ik 20y 1) open() ek FicHr, 25 W e f 2 AT 1) e iy, s
2 10.4 TR

RADEH10.4 S3C2410 SEATENIRENAY open() i 1

1 /*S3C2410 SLEt4385h 4 open() #H# */

2 static int s3c2410_rt c_open(voi d)

3 {

4 int ret;

5 [ * B 3E al ar me lrr/

6 ret = request_irqg(s3c2410_rtc_al armmo, s3c2410_rtc_al arnirq,

7 SA_| NTERRUPT, "s3c2410-rtc alarni, NULL);

8  [*HUrTEH LA/

9 if (ret)

10 print k(KERN_LERR "| RQ@ al ready i n use\n", s3c2410_rtc_al ar mo) ;

11

12 /*®WiFtick i/

13 ret = request_irqg(s3c2410_rtc_tickno, s3c2410_rtc_tickirq,
SA_| NTERRUPT,

14 "s3c2410-rtc tick", NULL);

15 /> S s A/

16 if (ret)

17 {

18 print k(KERN_LERR "1 RQ@ al ready in use\n", s3c2410_rtc_tickno);
19 goto tick_err;

20 }

21

JN BAURE

SRERRTRE e e
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22 return ret;

24 tick_err: free_irq(s3c2410_rtc_alarmmo, NULL); /*##kal ar m >/

25 return ret;

26 }

S3C2410 S I Pl ist # WK B ) release() sl i, 2 HUERE ZAE AT A FH b, 4GS
R 10.5 R

KA3;E8 10.5 S3C2410 LAT$HIKENE) release() ik ¥

tatic void s3c2410_rtc_rel ease(void)

1
2
3 s3c2410_rtc_set pi e(0);
4 1 BBFu *)
5 free_irq(s3c2410_rtc_al armmo, NULL);
6 free_irq(s3c2410_rtc_tickno, NULL);
7}
S3C2410 s I UK ) h BT AL B LL AT R, AN 2E90 0 BRI, i R AR AE
TP, A 5 10.6 .

KF3;E# 10.6 S3C2410 LA #hIRZHET T2 P

1 /> sk EE*/

2 static irgreturn_t s3c2410_rtc_alarmrqg(int irqg, void *id, struct
pt_regs *r)

3 {

4 rtc_update(l, RTC_AF | RTC.|IRQF);

5 return | RQ_ HANDLED;

6 }

-

8 static irgreturn_t s3c2410_rtc_tickirg(int irqg, void *id, struct
pt_regs *r)

9 {

10 rtc_update(l, RTC_PF | RTC_| RQF);

11  return | RQ_HANDLED;

12 }

& M O o W M K rtc_update() R ¥ & X T
linux-2.6.16\arch\arm\common\Rtctime.c ST, B & s i i, ifGAdis i 10.7
7.

KADER 10.7 ERTSHEHTEY rtc_update() ek £

1 void rtc_update(unsigned |ong num unsigned | ong events)
2 {
3 spin_lock(&tc_Ilock);
4 rtc_irg_data = (rtc_irg_data + (num<< 8)) | events;
5 spin_unl ock(&tc_I| ock);
6
7 wake_up_interruptible(&tc_wait);/* % %EAF*/
8 kill_fasync(&tc_async_queue, SIGA QO POLL_IN); /* Bz 5*/
9 }
10 EXPORT_SYMBOL(rtc_update);
N BEAFER

FERENET &R s RS NI,
& o i A2 e JLE R waww.embedu.org
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______________________________________________ (Linux B TR EAR) 56 10 W% T GIier

I WA R PO R (B U BT RS R R tasklet. ARSI ER
PR WD, sebr b, UM NEER A ric_wait, ISR A S A i
TR ZE R HEREAAAT XA FHZE A HERE PTG U 8D« IUAETRAT TR 21,
SR BAA AT LA DAy eI A PR e TH0 - RN R ) 20 ) — b R (E, ATAAT R 0
N, EARBEAE TSR DN ERF RS, 1 e .

A S AR o T R UL LS B B SR T A, PCL e )
Rk, Linux 2.6 SRR b I IESE, TR P T S T ik
D S B 6 7 P TN E 2 A1 SA_SHIRQ bRa, iff FL— AN
UL SA_SHIRQ H1il e85 M K T 22 P % —
T AT B 4% AL, SA_SHIRQ F i %M 7. EEE
DR R B T U RO 4 R M b R A
request_irq (..., void *dev_id) 5 J5 124 dev_id,
{EL 46 R A 8 A A B B0
LRI, B St e 6 e e
SR, o T TR T S, R | AR, R T
HE R O 25 77 5% T 10 £ e B 1 dev_id 2400

SRR AL

BT 75 2 A W 4% 1 o W, AR R JEGR (], | Em
4 10.3 iz - 103 Sl 4

ACRD 7 5 10.8 25 Hi 7 AT 3R v T 10 e o OBl R e IO AREAR. (AR 35 S 3= rp
BUBIAH SRR 73D

KABFH 10.8 HEAETRIZHIER
1/ * P AL BT A3+

2 irgreturn_t xxx_interrupt(int irq, void *dev_id, struct pt_regs

4 ..
5 int status = read_int_status();/* ks FHiiE*/

6 if(lis_nyint(dev_id,status))/*$tEETEARNIEE DI/
7 A

8 return | RQNONE /*3ZBDR[E*/

9 }

11 return | RQ_HANDLED;
12 }

14 | * B& RSy sk Am 3 o 4K+
15 int xxx_init(void)
16 {

/Iy BALSER

FERENET &R . RS NI
& o i A2 e — i JLHE R waww.embedu.org
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18 /* HiFHF P H*/
19 result = request_irqg(sh_irg, xxx_interrupt,
20 SA_SH RQ "xxx", xxx_dev);

22 }

23

24 | * YA IRIAR S H B o A/

25 voi d xxx_exit (voi d)

26 {

27 ...

28 [ *BHCE W/

29 free_irq(xxx_irqg, xxx_interrupt);
30 .

31}

10. 3

A% 5 I 2%

10.5.1 AL E I ddnts

B SR i ) 25 o 2 AR A1 5 I et S, - PR T I e T 8 A A %
SE I AR TR, B R I 25 Ak B oK BORE AR A B h W AT . S B, )
Bhep BT AR FEFE AT update_process timers() B, 1% p8 $50H H run_local_timers() B8 %L,
XA R EAETE TIMER_SOFTIRQK R W7y 34T M AL BRAS b 2 1) B e I 4%

7E Linux S UKshgmfEdr, TN Linux A% A 3 1R 10— 20 R SR B S &5 ok
S RCE Il T AR BGE 56 B PR B 545 o 3 4 R BN B0 dis 25 KA A4S SR ) TR 2
DL T A FH OGO B AR BRI 38 0T 0 B A TR R R R AT O

Linux P AZ T A 0 FH 45 4 e ) 4 1 B5cdis 2 A R ek 5 n

1. timer_list

{E Linux W%, timer_list G5R P — AN SEBDe B — AN i s, anfRAsiG 5 10.9
Pz e

R7D;E8 10.9 timer list 541K

1 struct timer_list {

2 struct list_head entry; // ®B &5 %

3 unsi gned | ong expires; // B2 5| # 6

4 void (*function)(unsigned |ong); // B2 AERHK

5 unsi gned | ong data; // 1458tk N\ B A @ 3

6 struct tiner_base_s *base;

7}

M A R, A 54T function() Al KB EAT, T ER 4471 data ik b )
AENILT RIS, 5 34TH expires W2 2 i 23 2 AR 18] (jiffies).

W AR E 440 my_timer 152 I 485«

N BEAFER

FERENET &R s RS NI,
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struct tinmer_list ny_tiner;

2. MBI ERTRE

void init_tinmer(struct timer_list * timer);
3 init_timer() BRI EVI 4G 4L timer_list ) entry () next 4 NULL, 45 base $ %
18
TIMER_INITIALIZER (_function, _expires, _data) % TR i I 28 &5 ¥4 4 )
function. expires. data Fll base i b1, XA 0052 A0 R Fis:
#define TI MER_INI TI ALI ZER( _function, _expires, _data) { \
.function = (_function),
.expires = (_expires),
.data = (_data),
. base & _init_tinmer_base,

— - — —

}
DEFINE_TIMER (_name, _function, _expires, _data) 7 XIFHInit e

INf 2 L ARAETT7, XA SR P
#def i ne DEFI NE_TI MER(_nane, _function, _expires, _data) \
struct timer_list _nanme = \
TI MER_I NI TI ALI ZER( _functi on, _expires, _data)
A, setup_timer()t i) H F0I4a 4k 5 IS A P (E Bl o1, JLYsARAS I
static inline void setup_timer(struct timer_list * tiner,
voi d (*function)(unsigned | ong),

unsi gned | ong dat a)

{
timer->function = functi on;
ti mer->data = data;
init_timer(tiner);

}

3. BINERER

void add_tinmer(struct timer_list * tiner);

FIReR BN TEM AZE I 38, 5 € I SN B A LB A€ IN de iR
4. MIFRER R

int del _tiner(struct timer_list * tinmer);

R R B T B E I

del_timer_sync()/& del_timerQf[FPh, FEAEZ BB RGP, WilgmiE
WL A FE SMP, ddl_timer_sync()#1 del_timer()Z& 4 .

5. &4 ERT25H) expire

int nmod_tiner(struct timer_list *timer, unsigned |ong expires);

3 e B B RO I R BHI I 18], 7E8 R R A% A expires 2K 5 4 2 AT €
% A 30 5B

FHERNT &
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INEITSR A
RIS 1010 45 T A3 WAZ E I 28 F AR, K2 HUE LR, 4K

WX ANBIRIFEAL F 2 45

RAZ;FE 10.10 A% ERT3F IR
I * XXX & &G
struct xxx_dev

{

struct cdev cdev;

1
2
3
4
5 A
6 timer_list xxx_tiner;/*%&E 0 EHE/
7}
8

9 [ *xxx K3 el 3 A/

10 xxx_funcl(...)

11 {

12 struct xxx_dev *dev = fil p->private_dat a;

13 ...

14 [ *40sefe R et B>/

15 init_tinmer(&Jev->xxx_tiner);

16 dev->xxx_tinmer.function = &xx_do_ti ner;

17 dev->xxx_tinmer.data = (unsigned |ong)dev;

18 I * & EEARAGETE b ot BB AL B o B 54 |
19 dev->xxx_tiner.expires = jiffies + del ay;

20 [ *idm CGiEA) RS/

21 add_ti ner(&dev->xxx_ti ner);

22

23}

24

25 [ *xxx HRzh Y 3 o A/

26 xxx_func2(..)

27 {

28 ...

29 [ *MIERE BB/

30 del _timer (&dev->xxx_tinmer);

31

32}

33

34 [ *REBEAEE L

35 static void xxx_do_ti ner(unsigned | ong arg)

N BEAFER

FERENET &R s RS NI,
& o i A2 e JLE R waww.embedu.org
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37 struct xxx_device *dev (struct xxx_device *)(arg);
39 /*RERHBEERAT

40 dev->xxx_timer.expires = jiffies + del ay;

41 add_ti nmer (& Jev->xxx_ti mer);

43 }

MACKEE 555 19, 40 17w LU H, 5 I X BYIIN TR AR 245 H AT jiffies 12 fi
B —ANSE, 8 Hz, WIERIRER 1s.

FEGE I SR AL P Bk, FERGEAI NI TR )5, TEAE S AE A expires JFREE I &5 K
IINEN A E N AR, DUSEE N 28 RE P A o

10.5.2 SEfl: BPERFBEAS

NHEERAE A PR “second” (BRI “Fb7) HIBKSN, e AEMF TFAIIHEY]
GG — A E I SIS INE R E IN SR, AFFDHT — AT iffies CHIL,
S IR 2% A0 BE R B BRI EAS O I expires), BSR4 QGG A 10,11,

RADEE 10.11  {FH A& ERT288Y second R &K BN

#i ncl ude ...

#def i ne SECOND_NMAJOR 252 [ * WK ) second Hy £ &5/

[ *second % & AR/
struct second_dev
{
10 struct cdev cdev; /*cdev ZAy{R*/
11  atomic_t counter;/* —3HZT L 2 */
12 struct timer_list s_timer; /*%&Z(EHE TR/

1
2
3
4
5 static int second_mgj or = SECOND_NAJOR
6
7
8
9

15 struct second_dev *second_devp; /*i&& Zikdgst/

17 [ * BRI A

18 static void second_tiner_handl e(unsi gned | ong arg)
19 {

20 nmod_t i mer (&second_devp->s_timer,jiffies + HZ);
21 atom c_i nc(&second_devp->counter);

22

N BEAFER
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23 print K(KERN_NOTI CE "current jiffies is %d\n", jiffies);

26/ * SUERATIT e kx/
27 int second_open(struct inode *inode, struct file *filp)

28 {
29 [/ *wiefl R et B/
30 init_timer(&second_devp->s_timner);

31 second_devp->s_ti ner.functi on = &second_ti mer _handl e;
32 second_devp->s_tiner.expires = jiffies + HzZ

34  add_timer (&econd_devp->s_tiner); /*7&An (GEM) EBE*/

36  atonic_set(&econd_devp->counter, 0); //it#FEZE

38 return O;

39 }

40 | * XHPBEAE B

41 int second_rel ease(struct inode *inode, struct file *filp)

42 {

43 del _ti mer (&second_devp->s_tiner);

44

45 return O;

46 }

47

48 /*gl obal fifoiE @/

49 static ssize_t second_read(struct file *filp, char _ _user *buf,

si ze_t count,
50 | of f _t *ppos)
51 {
52 int counter;
53
54 counter = atom c_read(&second_devp->counter);
55 i f(put __user(counter, (int*)buf))

56 return - EFAULT;

57 el se

58 return sizeof (unsigned int);
59 }

60

61 /* XPFHRIELEA R/

/b i A TUSR
FERENET &R
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62 static const struct file_operations second_fops =

63 {

64 .owner = THI S_MODULE,

65 . open = second_open,

66 .rel ease = second_r el ease,
67 .read = second_read,

68 };

69

70/ * #dE ALOFE M cdev*/
71 static void second_setup_cdev(struct second_dev *dev, int index)
72 {

73 int err, devho = MKDEV(second_nmgj or, index);

75 cdev_init (&dev- >cdev, &second_f ops);

76 dev->cdev. owner = TH S_MODULE;

77 dev- >cdev. ops = &second_f ops;

78 err = cdev_add(&dev->cdev, devno, 1);

79 if (err)

80 printk(KERN_NOTI CE "Error %l addi ng LED%d", err, index);

83 /* BA& AR A -/

84 int second_init(void)

85 ({

86 int ret;

87 dev_t devno = MKDEV(second_najor, 0);

88

89 [* WiFEEET*/

90 i f (second_najor)

91 ret = register_chrdev_regi on(devno, 1, "second");
92 else /* FAHFEES */

93 {

94 ret = alloc_chrdev_region(&evno, 0, 1, "second");
95 second_mgj or = MAJOR(devno);

9% }

97 if (ret <0)

98 return ret;

99  /* FHXAWIFEREEMKRGANF/
100 second_devp = knal |l oc(si zeof (struct second_dev), GFP_KERNEL);
101 if (!second_devp) | * B3 K/

/b i A T0S B
EREDLRTaER .
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103 ret = - ENOVEM

104 goto fail_nall oc;

107 nenset (second_devp, 0, sizeof (struct second_dev));

109 second_setup_cdev(second_devp, 0);

111 return O;

113 fail_malloc: unregister_chrdev_regi on(devno, 1);
114 }

115

116 /* S # & 0 /

117 void second_exit (voi d)

118 {

119 cdev_del (&second_devp->cdev); /*iE44 cdev*/

120 kfree(second_devp); | * B O & B AR N

121  unregi ster_chrdev_regi on( MKDEV(second_maj or, 0), 1); /*BH#E%&
5/

122 }

123

124 MODULE_AUTHOR( " Song Baohua");

125 MODULE_LI CENSE(" Dual BSD/ GPL");

126

127 nodul e_par am(second_major, int, S_|RUGO;

128

129 nodul e_i nit(second_init);

130 nodul e_exit(second_exit);

1t second 1) open()eRi i, KR BE IS, BUERE 1s 43 FHRISAT E I 2 AL BE bR
%, 1t second ) release() B4, SE I AR ER .

second _dev 45 AR R AR B counter FTHDTH4, BEKAE € I 2 Ab P pg K
W1 atomic_inc() 5 T8 1, second I read() ik B o B IXAME IR [F1 45 ] )7 45 1) o

RIS, AL A AZAER I A “/devisecond” BE S SCIES s E, AE FHAR S
F110.12 {8 R 4T I “Idevisecond”.

A3 # 10.12 [ HIFE second _test 2 AW T FT “/devisecond” 4
SO RARZE T A

RAZFH 10.12 second &R A= ENMRIZEE
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#i ncl ude ...

1

2

3 nmain()

4 {

5 int fd

6 int counter = O;

7 int ol d_counter = O;
8

9 [ * 4TFF/ dev/ second & & X f4*/
10 fd = open("/dev/second", O_RDONLY);
11 if (fd!= - 1)

{
13 while (1)
14 {
15 read(fd, &ount er, sizeof (unsigned int));//izE @275 H#Ek
16 i f(counter!=ol d_counter)
17 {
18 printf("seconds after open /dev/second : %\ n", counter);
19 ol d_counter = counter;

21 }

22 }

23 else

24 {

25 printf("Device open failure\n");
26 }

27 }

1247 second _test J&, AZKGAN KT A Y E AT R iffies (B, Q1 s
current jiffies is 17216

current jiffies is 17316

current jiffies is 17416

current jiffies is 17516

current jiffies is 17616

current jiffies is 17716

current jiffies is 17816

current jiffies is 17916

current jiffies is 18016

current jiffies is 18116

current jiffies is 18216

current jiffies is 18316

M SRR PR AR i T JF/dec/second LIRS I AV, 4 R BT R
[root @ocal host driver_study]# ./second_t est

seconds after open /dev/second :1

seconds after open /dev/second :
seconds after open /dev/second :
seconds after open /dev/second :
seconds after open /dev/second :
seconds after open /dev/second :
seconds after open /dev/second :
seconds after open /dev/second :

© 00 N OO o B WD

seconds after open /dev/second :

/b i A TUSR
FERENET &R
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seconds after open /dev/second : 10

10. 6

P AZ AL

10.6.1 ifEiR

Linux WAt Tan s 34 mldtAT anad . b M0 iEiR .

voi d ndel ay(unsi gned | ong nsecs);

voi d udel ay(unsi gned | ong usecs);

voi d ndel ay(unsi gned | ong nsecs);

IR SEIR RSB P TR AR R, SR CPU SR EAT — e IR B3 . A
I, T DAERA T P A T IR SR

voi d del ay(unsigned int tine)

{

while (tinme--);

}

ndelay(). udelay()F1 mdelay() &% £ ) SEI A7 N LS AL

ERPINGE CBLSCE RPN &) (2 R 10 fENY, Sl AN S E A
mdelay()B& £, XK CIRHAEDY CPUBEIR, X - UL LINAE, WAZIRME T T ik
#:

voi d nsl eep(unsigned int millisecs);

unsi gned | ong nsl eep_i nterruptible(unsigned int mllisecs);

voi d ssl eep(unsi gned int seconds);

3 e K (A5 T e A HERE IR S B 2 1Y I TR), msleep() . ssleep() ANAEAET
Wr, 1 msleep interruptible() i m] LT i .

E Z R G HZ VLR AR e e, mdleep() 2K 10 &8 4K B TR IR Y

10.6.2 KHER

WAZ AT ZE IR 1) — AR B 752 R 4 i Y jiffies A1 H A jiffies(EE 24
i jiffies n LIk A I jiffies), EL#I AR jiffies 155 F 4% jiffies. fUASHE . 10.13
g5 T AT A5 A SR AE IR 100 A jiffies FHAEIR 2s (S
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KAiER 10.13  ITESFRES S

[*FER 100 A jiffies*/

unsi gned long delay = jiffies + 100;

while (tine_before(jiffies, delay));

| * B FER 25/
unsi gned long delay = jiffies + 2*HZ
while (tine_before(jiffies, delay));
5 time_before() %t S i —A time_after(), ‘EAIZENAZ T Xk (SEPr b H &
K Ate NHASKINS T1] jiffies A TN RS jiffies EAT— M) S EEBD »
#define tinme_after(a,b) \

(typecheck(unsi gned | ong, a) && \
typecheck(unsi gned | ong, b) & \

((long)(b) - (long)(a) < 0))
#define ti me_before(a,b) time_after(b,a)

T i1k time_before() Al time_after() () L B gk 2 jiffies fLtk, W%
W3 SO volatile 284, IXHGPRUE"E BRI BT

10.6.3 HEEA AEIR

WA IR JCHE A2 LUAT S5 AR LA 775X, B A BB R 55 1 A 1) 3k 2 (R E R AL T
MRS, CPU B s LA E R H -« schedule_timeout() i LIS 14 {1 4T 45 BRI iR 7 1)
jiffies 2 & FHT i AT, msleep() ! msleep _interruptibl e() 76 4 it F#F &K RS T
schedule_timeout() i schedule _ timeout_uninterruptible() Al
schedule_timeout_interruptible() SEELIF)y  anARALTE F10.14 iR o

OO WNPE

~

{X%8;5 8 1014 ~'schedule_timeout()B4{E
voi d nsl eep(unsi gned int nsecs)

{

unsi gned |l ong tinmeout = nsecs_to_jiffies(nsecs) + 1;

1

2

3

4

5 whil e (tineout)
6 ti meout = schedul e_ti neout _uninterruptibl e(ti meout);
7

8

}
9 wunsigned long nsl eep_i nterrupti bl e(unsi gned int nsecs)
10 {
11 unsigned long tineout = nmsecs_to_jiffies(nsecs) + 1;
12
13 while (tineout && !signal _pending(current))
14 timeout = schedul e_ti neout _interruptible(tineout);
15 return jiffies_to_msecs(timeout);
16 }

5B b, schedule timeout() i S R 32 (] RGEUS N — N e N 28, 71 I 48 Ab 2R
BRI T N RS HON IR R

fRAS3H 5 10.14 5 6 1TA1ER 14 47435 F schedule_timeout_uninterruptible() Al
schedule_ timeout_interruptible() , X W A~ & 2 19 X B £+ A7 & 7E O H
schedule_timeout().2 A & E PR &8 TASK_INTERRUPTIBLE, J&# & REIRE A
TASK_UNINTERRUPTIBLE, fRA%iE . 10.15 fiw .
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{8358 10.15 schedule_timeout_interruptible()#a
schedule_timeout_interruptible()

1 signed long _ _sched schedul e_timeout _interruptibl e(signed |ong
ti meout)

2 {
3 __set_current_st at e( TASK_| NTERRUPTI BLE) ;
4 return schedul e_ti neout (ti neout);
5
6

}

7 signed long _ _sched schedul e_ti neout_uni nterrupti bl e(si gned | ong

ti meout)
8 {
9 __set_current_st at e( TASK_UN NTERRUPTI BLE) ;
10 return schedul e_ti meout (ti meout);
11 }

34, RIS BREOT LURE 2 BT EREAS N 2 S5 A7 RA SRR, AT 7E 55455 BA A EHI o
SR IN AR, BERER el R ] AN BTAETIHD, R s

sl eep_on_t i meout (wai t _queue_head_t *q, unsigned |ong tinmeout);

interrupti bl e_sl eep_on_ti neout (wai t _queue_head_t*qg, wunsigned |ong

ti meout);

b

‘
CIK
2

Linux (7 W20 g AN 10, T SR AN BRI TR A, RSP AR AR BEAN R
SUFEI AR . tasklet AT AEBAS AR AL 1 L A IR0 1 L AF AL, tasklet & T4k
Wrsiile A% E N5 AR SR b IR S B

A% HH I SE IS S 0 S5 B IR A5 Ay, O 7 78 20 AT CPU BRI, (R SEA EUF I
AFUEPERE, FEXTSEIRIN (8] () ESRIFAARKE TG D0 N, MRS Al W R AR 1 o

%}ﬁfa’-‘tﬁi PBARFR-HAX Linux KAzt 3
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