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VxWorks I/O System Interface

« VxWorks 7£ I/O EE R T —EHR K, RIE\ENZEZSH
R & H
o T/VFRE /O B O:
— creat(filename, flags, mode)
— remove(filename)
— open(filename, flags, mode)
— close(fd)
— read(fd, &buf, nBytes)
— write(fd, &buf, nBytes)
— loctl(fd, command, args)
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/O System Overview

Application

|

open() creat() remove() close() read() write() ioctl()

ioLib
Driver A Driver B Driver C
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Startup Code

loLib

open() close() read()

write() ioctl()

/V

1osDrvinstall )
iosDevAdd() losLib

eV 1

xxDrv() xxDevCreate() xx0Open() xxClose() xxRead()xxWrite() xxloctl()

xxDrv
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Should this Driver use Standard 1/0O?

. B
— RIS S
— FRERH PO
— S #F select() 110 EEH
— BT KIE M
o .
%;?ﬂAlom ZEL, ZUANEIN T IR 2400, [A)RE R F 3K 30 R 2 3R L R R
I
— N LR R R, RN T FIEIAE, ik E. fln: g RS ekis

N
— FEIRANAE SRR read() 8L write() 1
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Drivers Using the Standard Interface

« XHARSG
— BRI EHRS
— e & XM RS, B0 tapeFs

e ttyDrv
— A OWRRAH PO

HCAth P A YR e 7%
— Graphics tablets
— etc.

([
1
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VxWorks 1I/O Interface

Introduction
Standard 1/O
Support Routines
Supporting select()
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Driver Table

1IN o

myOpen| NULL |myOpen| NULL |myRead |myWrite| myloctl

oo

N

o f¥ iosDrvShow( ) EIKzh5FR

— Driver Number
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Device List
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pipe pipe serial
driver driver driver netDrv
data data data driver
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o fffH devs() BEFE X LHER
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The Device Descriptor Structure

T @ DL NODE e

Driver independent

DEV_H DR Device name
* Driver # \
T Index into Driver Table
Device

Driver dependent specific
l data

« B REA N EHER AR RS TIR T
B IR HISE — 45 #4442 DEV_HDR
o WEHRESEE TR EREHNER
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2009
S ok

BOOL
_ char*name Inuse
int value / /
4 v
pDevHdr | devld pName {fl ag

» f#H iosFdShow( ) &7 =45l fl H I SCAFRR AF (B an B4 3T FF I 3CAF), 3C
P44 AR IR B 2 5
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Device Driver Functions

o xxDrv()

— BB LR EIW BB

* josDrvinstall()
— PUTEDN )%
— HegH—&
o xxDevCreate()

- EREFLZEIRFEREIIR
e josDevAdd()
— PUTIR B &
- XA R GERH K
o TMEDOERH
— AL R A LA SEB
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Initializing A Driver

STATUS xxDrv (args...)

« XX FEIRBFNZFR
— {4 pipeDrv or ttyDrv

o AR IRH)

 AH iosDrvinstall( ) #EIXKFIIE B I/0 RSIKBHFIER
« HEEHH—&

o HEIEH P WIS A

— usrApplnit( ) in usrApplnit.c
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Adding Driver into Driver Table

losDrvinstall (xxCreat, xxRemove, xxOpen,
xXClose, xxRead, xxWrite, xxloctl)

o FTERNOREFEETIER — WRENE O REEE S, A
NULL

o NEE IR BB FIFR KR 45, 7 NIRFIERROR. —
MR IR B 5 ¥ 9% 5 R E 2 /AR = xxDrvNumH

o Hlhn:

fooDrvNum = 1osDrvinstall (fooOpen, NULL, fooOpen,
fooClose, fooRead, fooWrite, fooloctl)
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Example xxDrv( ) Routine

1 LOCAL int fooDrvNum = O;

2

3 STATUS fooDrv (void)

4 {

5 /* 1T driver already installed, just return */
6 it (fooDrvNum > 0)

7 return (OK);

8

9 /* driver initialization, 1f any, here */

10

11 /* add driver to driver table */

12 1T ((fooDrvNum = 1osDrvinstall (fooOpen, NULL,
13 fooOpen, fooClose, fooRead, fooWrite,
14 fooloctl)) == ERROR)

15 return (ERROR);

16 return (OK);

17 }
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Creating an Instance of Device

STATUS xxDevCreate (devName, args...)

rgs s R EARIR B AH < HY

: %LJFJFH iosDevAdd( ) BRI EBFEMAR RS K &F)

o HATWAMRIIFIIEL
o BLFIPRIE: N REBRFE RSN
o MR EZHWSHIEER ZH (xxDrvNum < 1), IR [FIERROR,

v

FE errno 4 S_ioLib NO_DRIVER
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Adding to the Device List

STATUS iosDevAdd (pDevHdr, devName, drvNum)

pDevHdr e HHE L DEV_HDR

devName W BT

drvNum M iosDrvinstall( ) i& [5] ¥ 3X 5 2w 5
o ERAZAFBRFIE BN RZFIR

F % & % F IR 5h 4% 5 KWL g5 M4k DEV_HDR
TR &4 F devName &2 1714E, IR[FIERROR

Ja BB 2 44 7 BV TRDRE B B 5Bk 21 AH N R 9K 3 ASE A 1 4%
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Example Device Creation

1 LOCAL int fooDrvNum = O; /* initialized in fooDrv() */

2 STATUS fooDevCreate (char * devName)

3 {

4 FOO DEV * pFooDev;

5 /* Check 1f driver is installed */
6 iIT (fooDrvNum < 1)

7 {

8 errno = S_i1oLib _NO DRIVER;
9 return (ERROR);

10 }

11 /* Allocate and zero device structure */

12 iIT ((pFooDev = (FOO _DEV *) malloc (sizeof
(FOO_DEV))) == NULL)

13 return (ERROR);

14 bzero (pFooDev, sizeof (FOO _DEV));

Slide 19 © 2009 Wind River Systems, Inc. WIND RIVER



A /\@ LII'I'I|.DI'Q.CI'I

QQQQQ K ER e
-

Example (Continued)

15 /* Init device specific portion of FOO _DEV here */

16 /* Perform any device-specific initialization here */

17 /* Add device to the device list */

18 1T (1osDevAdd (&pFooDev->devHdr, devName,
fooDrvNum) == ERROR)

19 {

20 free ((char *) pFooDev);

21 return (ERROR);

22 }

23 return (OK);

24 }
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&

Opening A Device

fd = open (“/myDevice”, O _READ, 0)

i L4 Device List

] / Driver Table

creat remove open close read write ioctl

0

v
myOpen (pDevHdr, “/07, O_READ, 0)
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What Happens on an open()?

1. 110 REGEE WX AIIR, XLz ILE
2. 110 RGN AKopensrfic— A AR RF R I

R EAH R AT ART L, open() IR [F] ERROR % & errno 4
S iosLib TOO MANY OPEN FILES

3. 110 RGtAHEEIEFIH xxOpen BRI
R xxOpen() i&[F] ERROR, open( ) #i&[F] ERROR

5 xxOpen( ) REIFIAEZ ERROR, I/0 &4 pDevHdr, iR [E{E (i%£1D),
M2 F BEANXHHBFRFR, HFEZRM inuse FrE ITRUE(FIC EAE )

4. open() EECHHIAR
A SR R PR R T 2
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Driver Open Routine

Int xxOpen (pDevHdr, name, flags, mode)
pDevHdr WA MR RFEE

name W& T IaE
flags open() Hflag: O RDONLY, %
mode open() HIFLFR

 J&[o] ERROR Hiix#ID, #i% & pDevHdr

o WIDHIEST B RAARI A WBh4Ed, R A W34 5eiRn
o FIEEAAH NV I B B A

o WEBHT, Z2RERAITHF— AR [F] R
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myOpen( ) Example

1 i1nt myOpen (DEV_HDR * pDevHdr, char * name, int flags,
Int mode)

{
/* File-descriptor-specific initialization goes here, */
/* though 1t i1s very rare to have any */

return ((int) pDevHdr);
¥

~N O 0o b~ WD
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Reading from A Device

read (fd, &buf, nBytes)

““™X File Descriptor
Table

/ Driver Table

creat remove open close read write ioctl

0

v
myRead (devlid, &buf, nBytes)

« 55 RERTFEM
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Read/Write Routine

Int xxWrite(deviceld, pBuf, nBytes)

Int xxRead(deviceld, pBuf, nBytes)

deviceld M xxOpen() HJix[m

{H

pBuf fe e buffer i Hohk

nBytes  EEE HIFTTE
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loctl( ) Routine

Int xxloctl (deviceld, cmd, arg)

M xxOpen() 1z [H1{H

R T RKISH, B R

deviceld
cmd BIEMm ST
arg

A

B R STEEN, ERRORIRHEE, FIfEIR[E

o RENMTSMiZIR AR 5] H
S ioLib UNKNOWN REQUEST
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loctl( ) Arguments

o ZHUEN:
— BHE
— BASE L
— EHSHRHAE
— RAFH

o« IAZHAEHAER AR, B R — D BIES MR e
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loctl( ) Example

1 LOCAL FOO _STATE fooState;

2 LOCAL int fooSpeed;

3 LOCAL SEM _ID fooSem;

4 -

5 1nt fooloctl (int fooDevld, int cmd, Int arg)
6 {

7 Int status;

8

9 switch (cmd)

10 {

11 case FOO SPEED SET:

12 fooSpeed = arg;

13 status = OK;

14 break;

15 case FOO SPEED GET:

16 1T (arg)

17 *(int *)arg = fooSpeed;
18 status = fooSpeed;

19 break;
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loctl( ) Example (Continued)

20 case FOO STATE SET:

21 semTake (fooSem, WAIT_FOREVER);
22 fooState = * (FOO_STATE *) arg;
23 semGive (fooSem);

24 status = OK;

25 break;

26 case FOO STATE_GET:

27 semTake (fooSem, WAIT_ FOREVER);
28 * (FOO_STATE *) arg = fooState;
29 semGive (fooSem);

30 status = OK;

31 break;

32 default:

33 errno = S_i1oLib_UNKNOWN_REQUEST;
34 status = ERROR;

35 }

36 return (status);

37 }
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The xxClose( ) Routine

STATUS xxClose (devld)

o WA devid & xx W EERIEIRSE, PATLER reset #
YE (K E 2K open HPIRZ)

R xxOpen() HiF T WA, AR

« HEIXFWH Close RAZ
— IR close() ARBR T XA RER %
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/O System Summary

D Startup Code

l

.

open() close() read() write() 1octl()
D loLib

!
D /I 1osDrvinstall ()

/ iosDevAdd(Q) losLib
v v / l

XXDrv xxXDevCreate

xxXDrv
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VxWorks 1I/O Interface

Introduction
Standard 1/O
Support Routines
Supporting select()
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Removing Devices

e E VxWorks H, —ANH &
- —HERZCUET, ERENEITREAN —EFRE

o AR H KIS BR I BR ST

WA BB & B AR B IR
— WETFR N AL E T 5 R 5
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Finding a Device Descriptor

DEV_HDR * iosDevFind (name, pNameTail)

name WL T

pNameTail T8 171 4 7 AR UL ECH 4 (char **)

o MERAEHEY), RFEIER&ZHXPI IS DEV_HDR, WR##K2], &
[BlEE &, WREE R &, REINULL

o WHE name 5K &L FEAETEILHE, ARESK name H AR ILHD ) EH 5
VE A% S8R % pNameTail

o A REAE A EE M KR i A i H 2
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The Default Directory

o R HXI RS B3 ftp n# vxWorks image FJEHLH &
— TEEREBVIRPRRINML T, FHAKRZ
— W& iosDevFind( ) # B — /N BHE 2 F BV B — M EER R & B A 5]

I X

- fFH ioLib KIFER % ioDefPathGet() I ioDefPathSet( ) FKEUHI K B B4
1z

o FTE BN MIER B BV ZAF AR B 4, AR PRAAT TN BR ) i 24 B IR B)) &
IEFAR
— MEHIELH DEV_HDR H s P 5 2I1BE 5 LI
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Deleting a Device

void iosDevDelete (pDevHdr)

o MREFIRFMER pDevHdr BTk i &
e IFE5 iosDevAdd() HHx

- BRAE R Lilopen#kfE

o (LA EZLopen ) KB RFEA A TERL
— H P NAZFEMIER 2 5 5< X L A FR R 55F

Slide 37 © 2009 Wind River Systems, Inc. WIND RIVER



QQQQQ K ER e
AR AR

uml.org.cn

Example Remove Device Routine

1 #include "vxWorks.h"

2 #include "iosLib.h"

3

4 STATUS rmDev (char * devName)

5 {

6 DEV_HDR * pDevHdr ;

7 char * pNameTail;

8

9 pDevHdr = 1osDevFind (devName, &pNameTail);
10

11 iIT (pDevHdr == NULL |]] *pNameTail !'= ‘\0")
12 return (ERROR);

13

14 10sDevDelete (pDevHdr);

15 free(pDevHdr) ;

16 return (OK);

17 }
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Removing a Driver

losDrvRemove (drvNum, forceClose)

o NIRBFIRMERIES, I+ & SR MER A (A T XA IR ) B
R forceClose & TRUE, KRBT 5X AW HH SR B SCAF I8 175

« R forceClose & FALSE, fHAa T F B SCH- iR RF R 2S A To R
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File Descriptor to Device ID Conversion

« IR

H

int iosFdValue (fd)

Device ID (X3l K%L xxOpen( ) HIiR[=

H),fd 5

Device ID 22— &, fd BB XA Fkg 7 244k
WX ANERR, iEAREMRA SN H LERERE —HFK

o A fd dELIRFIERROR
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VxWorks 1I/O Interface

Introduction
Standard 1/O
Support Routines
Supporting select()
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Supporting select()

« M select() T] geEE S5 BHZEAE XU IR RT
o (ES—EMER|HIER R, k&S

o JUUFVEERT B (HE]

o ZFF select() & R]EIN

o —HT 1/I0 REMF TR

b
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select( ) User Macros

Select fif FHRIEHE 454 struct fd_set ﬁnT:'

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
rr r rr1r 1+ 1 1 1 1~ © & T° T T1I

F— AR — A I B SO R AT
RGEE N T —BREFFERAE struct fd_set:

FD SET(fd, &fdset) 7E fdset 4% fd XN E L
FD CLR(fd, &fdset) ESS fdset & fd 8 EHIAL
FD_ZERO(&fdset) 52 fdset H TR B2k
FD_ISSET(fd, &fdset) MR 2R fdset R fd 74 E 1

Q K IR B

2009
S ok
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Using select()

Int select (width, pReadFds, pWriteFds, pExceptFds,
pTimeOut)

width struct fd_set F 4R AL FI E &=

pReadFds struct fd_set G T54t, TRAF T E BB XA R RF
pWriteFds struct fd_set g $a%t, TR1F T B S B SUHHIRRT
pExceptFds  UNIX FR&AEI, A4bH

pTimeOut struct timeval 514354, NULL RnAom 24
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select( ) User Example

1 struct fd_set readFds;

2 i1nt fds[NUM_FDS], width = O;

3 FD ZERO (&readFds);

4 for (1=0; i<NUM_FDS; i++)

5 {

6 FD SET (fds[i1], &readFds);

7 width = (fds[1] > width) ? fds[i1] : width;

8 +

9 width++;

10 1f (select(width, &readFds, NULL, NULL, NULL) == ERROR)
11 return (ERROR);

12 for (i=0; i<NUM_FDS; i++)

13 {

14 iIT (FD_ISSET (fds[1], &readFds))

15 {

16 /* do something now that fds[i1] i1s ready */
17 }

18 }
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Implementing select()

selWakeupListlnit( )

selNodeAdd()

selWakeup()

select()

selNodeDelete()
selWakeupAll (...,SELWRITE)

selWakeupAll(...,SELREAD)
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Steps to Implement select()

e &% xxDevCreate( ) HJaHL select fMaEE 3R

o & xxloctl( ) ¥ FIOSELECT #1 FIOUNSELECT #r4

o B xxRead() F xxWrite( ), 24 £ v] 15288 0] "5 ) I fis 1
H selWakeupAll()
— H[iEH, 2 selWakeupAll( ) Ji 2] ¥ & B E H# e W iR &S A2 7
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select Initialization

o IRFHAFFEE—A SEL WAKEUP_ LIST &4k, BLR 175 %
SRRy AL uNEY
« xxDevCreate() 1A H:

SEL_WAKEUP_LIST * pWakeupList;
selWakeupListinit (pWakeupList)

O SE=A LY )i

selWakeupAll (pWakeupList, SELWRITE);

o HRAHBEE TR, HH:

selWakeupAll (pWakeupList, SELREAD);
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select Write( ) Example

/* Fill ring buffer until we have finished request or until the ring
buffer i1s full */

bytesWritten = rngBufPut (pRingDev->ringld, pBuf, nBytes);
/* 1T we managed to write anything, wake up pending read tasks */

iIT (bytesWritten > 0)
selWakeupAll (&pRingDev->selList, SELREAD);
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select xxloctl( )Example

case FIOSELECT:
selNodeAdd (&pRingDev->sellList, (SEL _WAKEUP_NODE *) arg);
1T ((selWakeupType ((SEL_WAKEUP NODE *) arg) == SELREAD)
&& (rngNBytes (pRingDev->ringld) > 0))
selWakeup ((SEL_WAKEUP_NODE *) arg);

1T ((selWakeupType ((SEL_WAKEUP_NODE *) arg) == SELWRITE)
&& (rngFreeBytes (pRingDev->ringld) > 0))
selWakeup ((SEL_WAKEUP_NODE *) arg);
break;

case FIOUNSELECT:

selNodeDelete (&pRingDev->selList, (SEL_WAKEUP NODE *) arg);

break;

/\@ uml.org.cn
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Summary

o xxDrv() - BN —IX
— BITNIRBI R
— YA H iosDrvinstall()
— JR[A] STATUS

« xxDevCreate() — FMEEIAH—IX
— FECHAIGEN R EHR IR S
— YA iosDevAdd()
— j&[A] STATUS
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Summary (Continued)

o xXOpen()
— WItHtk open MR EIEIE 414
— i&[A] device ID 8, ERROR
o xXClose()
— Reset tHRHIEHE L
— B xxOpen( ) I HiE KN
o XxXRead() / xxWrite()
o xxloctl()
— PATEELFMHI T2
— AEERA B dr iR [ KW
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