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ILZEfE# (Shared Memory)
HF#4E (Mutual Exclusion)
=5& (Semaphore)
HEF\%] (Message Queue)

‘&iE (Pipe)
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tTaskA

— &) tTaskB
rem

fooLib.c

LOCAL SEM _ID fooBinSemld, fooMutexld;
LOCAL FOO_BUF fooBuffer;

fooSet(); EREER

%g).oGet(); HERE
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|stLib S (6 X m) i 2R 1R AT B A ) BRI AR

List Descriptor User nodel User node2

Header g NODE fl NODE
Tail B User_ _ User
B Specific Specific v
NULL HeELE] data Aty

Count-2
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K

- target\h\lstLib.h host\include\lstLib.h

BERIRR

- LIST * pList
HFRITA

- NODE * pNode

typedef struct node A% Mode of a linked list, */
1
struct node *next; A* Points at the next node in the list */
struct node *previous; /% Points at the previous node in the list */f
T NODE;
typedef struct A% Header for a linked list, */
1
NODE node; A% Header list node */
Int count; A Murmber of nodes in list */

K R,
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() — initializes 1stLib module
() — initialize a list descriptor
() - add a node to the end of a list
() — concatenate two lists
() — report the number of nodes in a list
() — delete a specified node from a list
() - extract a sublist from a list
() - find first node in list
() — delete and return the first node from a list
() — insert a node in a list after a specified node
() = find the last node in a list
() — find the next node in a list
() - find the Nth node in a list
() — find the previous node in a list

() — find a list node nStep steps away from a specified node
() - find a node in a list

() — free up a list

K e B,



../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstLibInit
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstInit
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstAdd
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstConcat
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstCount
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstDelete
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstExtract
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstFirst
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstGet
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstInsert
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstLast
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstNext
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstNth
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstPrevious
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstNStep
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstFind
../../../Tornado2.2/xscale/docs/vxworks/ref/lstLib.html#lstFree

LIST List;

typedef struct INFO /* Define student information Structure */

d
_JINT3Z no; A ¥ Index of the student */

_UIMTOS mame[11]; A* Mame , no more than 10 chars %/
_UIMNTOE mobile[12]; /% Mobile phone, no more than 11 chars */
_UINTOE gender; A Gender , 1 male , 0 female */
_UIMNTOE age; A oage FF

HINFO; /* Student information structure */

typedef struct STUDEMNT

1
MODE node; F* Mode of the List */

tINFO info; A * student information */
HSTUDENT,; /* Student List structure */

K ReELR
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SLoCAs:

- target\h\lIstLib.h
H iR

— RING_ID ringld,
HEF

— char * buffer, int nbytes

typedef struct F* RING - ring buffer */
d

int pToBuf; /¥ offset from start of buffer where to write next */
int pFromBuf; /% offset from start of buffer where to read next *4

int bufSize; A size of ring in bytes ¥/

char *buf; A pointer to st{r't of buffer */

T RIMNG;
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( ) - create an empty ring buffer
( ) - delete a ring buffer
) - make a ring buffer empty
( ) - get characters from a ring buffer
( ) - put bytes into a ring buffer

( ) - test if a ring buffer is empty
( ) - test if a ring buffer is full (no more room)

( ) - determine the number of free bytes in a

(

ring buffer
( ) - determine the number of bytes in a ring
buffer

( ) - put a byte ahead in a ring buffer without
moving ring pointers

( ) - advance a ring pointer by n bytes



../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngCreate
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngDelete
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngFlush
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngBufGet
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngBufPut
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngIsEmpty
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngIsFull
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngFreeBytes
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngNBytes
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngPutAhead
../../../Tornado2.2/xscale/docs/vxworks/ref/rngLib.html#rngMoveAhead
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intLock()/intUnlock()

— &% [ i

— FF ORI HAE 55 sl B 455 F A 93 3R
- R B frcritical regionfs

funcA ()

{
int lock = intLock();

. /* critical region of code that cannot be inter
rupted */

intUnlock (lock);
¥




tasklLock()/taskUnlock()

- ZE I P KBRS PUT
— G ARH S b AR

- A R Hrcritical regionfd
funcA ()

{

tasklLock ();

. /* critical region of code that cannot
be interrupted */

taskUnlock ();

¥
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IR

—#t#{E 5 & (binary semaphores)

HJF{E5& (mutual exclusion semaphores)

O

T35 5= (counting semaphores)

i

HELA G855 E (shared memory

semaphores)
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myGetData()
{

requestData();\>

waitForData();|

getData(); SN
b

E5ATRE R — DR AE
—H% 1 (polling) MIRCEAEFK
[H2E — H R F R AE XU
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- Full (328 k%)

- Empty (FM4EHEE)

A TS FHsemTake(), JF—EFHZE
IJT%“@M:W?%

o I B A AT 55 B p Wi FH sem Give () ; fiE 5t
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semLib - general library
- binary semaphores
- counting semaphores
- mutual exclusion semaphores
- shared memory semaphores



../../../Tornado2.2/xscale/docs/vxworks/ref/semBLib.html#top
../../../Tornado2.2/xscale/docs/vxworks/ref/semCLib.html#top
../../../Tornado2.2/xscale/docs/vxworks/ref/semMLib.html#top
../../../Tornado2.2/xscale/docs/vxworks/ref/semSmLib.html#top

e« SEM_ID semBCreate(int options, SEM_
B_STATE initialState )

e« SEM_ID semMCreate(int options)

« SEM_ID semCCreate(int options, int init
ialCount)

. SEM_ID semBSmCreate( int options, SEM_
B_STATE initialState)

- SEM_ID semCSmCreate(int options, int init
lalCount)

JREME: SEM_ID




options

- SEM_Q_PRIORITY (0x1)

- SEM_Q_FIFO (0x0)

- SEM_DELETE_SAFE (0x4) (HJF{Z5®)

— SEM_INVERSION_SAFE (0x8) (Hf{ZE %)
- SEM_EVENTSEND_ERR_NOTIFY (0x10)

initialState

- SEM_FULL (1)
- SEM_EMPTY (0)
initialCount

timeout

- WAIT_FOREVER (-1)
- NO_WAIT (0)
- value

KRB,
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( ) - give a semaphore
( ) - take a semaphore

( ) - unblock every task pended
on a semaphore

( ) - delete a semaphore

( ) - give a mutual-exclu
sion semaphore without restrictions



../../../Tornado2.2/xscale/docs/vxworks/ref/semLib.html#semGive
../../../Tornado2.2/xscale/docs/vxworks/ref/semLib.html#semTake
../../../Tornado2.2/xscale/docs/vxworks/ref/semLib.html#semFlush
../../../Tornado2.2/xscale/docs/vxworks/ref/semLib.html#semDelete
../../../Tornado2.2/xscale/docs/vxworks/ref/semMLib.html#semMGiveForce

SEM_ID semBCreate( options, initialState)

— Options

ITRPHES

i [F|SEM_ID,

A BLIEAEIZ AR
#I (SEM_Q_PRIORTYBSEM_Q_FIFO)
- initialState  #pibiE 5
Av[H (SEM_EMPTY)
I E VIR AT
EMPTY) (FHM4%A KE
B IR

2 HYAE 55 ML HEBA I 2R

sHNATH (SEM_FULL)

( SEM_




EEFEZEE T R 155 5
| ESEHER REIEUCG
o FR R IR [E OK

= E5EW
- B

T
semTake ()
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semTake ()
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STATUS semGive (semld)
R 2 semIdfs S =TS
WREAES R, WPRHME S EA N
ERROR

IR FIOK, i semId Itk
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STATUS semFIush (semlId)
fire bR P ZE B H 1118 5 =SS
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tTaskl

tTask2

Char  myBuf [ BUF_SIZE ]; /*store data here*/

Int myBuflndex = -1; /*index of last data*/
myBufPut ( char ch)
{ myBuflndex++;

myBuf [myBuflndex] = ch;

myBuflndex ++;
myBuf[myBufIndex]=*‘b’;

myBuflndex ++;
yBuffmyBufIndex]=‘a’;
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SEM ID semMCreate (options)

OptionsA] PLig
— AEBA BA A 44 S SEM Q FIFOEYSEM Q PRIORITY

- A SEM DELETE SAFE
- Mo gh k7% SEM IVERSION SAFE

EReaINE LR NS TINES
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ESERHETEAE?

{255 9k &%
semTake()iREOK

RAESENRATE

 (ESSFEEREIE
SERREGER

{£55 94
semTake()iR[EOK

FrE& g
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#include “vxWorks.h”

#include “semLib.h”

LOCAL char muBuf [BUF_SIZE];

LOCAL int myBuflndex = -1;

LOCAL SEM_ID mySemld;

Void myBufInit()

{ mySemld = semMCreate ( SEM_Q_PRIORITY | SEM_INV

ERSION_SAFE | SEM_DELETE_SAFE );
¥
Void myBufPut(char ch)
{ semTake ( mySemId, WAIT_FOREVER);
myBuflndex ++;
myBuf [ myBufIndex] = ch;
semGive (mySemld );

K ReEETR,
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tHigh #2  tMedium f&g{ semtake()

i
=tk |HE BEZE
RILFER BEZE
semtake()

LR
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tHigh #2  tMedium f&g{ semtake()
i

mitfkd |FAE ZES

S |ER

semTake() semGjve()

LR




INTG

tHigh
tLow
idle

4]

Time Oz

SEBUR A ARG 2 AN I BRI AT 38
SR DL &
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=101 x
J.2248 3.2249 3.2250 z
Bkl it i e F L | : | B .
s - semTake (mutex1, -1)
..r‘fﬂf s
semTake (mutex2, -1) —» .-

+ P o I, o P e P PP

semlake (mutex1, -1) semTake (mutex2) -1) —
w
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Semaphore Call Count after Call Resulting Behavior

semCCreate( ) 3 semaphore initialized with an 1nitial count of .
semlTake( ) o semaphore taken.

semTake( ) 1 semaphore takern.

semlake( ) i semaphore taken. %

semTake( ) (] Task blocks walting for semaphore to ke availakle.
semGive( ) i Task wailting is given semaphore.

semGive( ) 1 No task walting for semaphore; count lncremented.
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semDelete O : MR (E 5=, FrafHELZ
S5 E2MT%MsenTake () EiR[FIERROR.

Show O : BREZSEHELR.
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Show

T type = COUNTING
queus = PRIORITY

E| Wahforks Events

: tazk_id = NOME
events = MAG

- L. options = NAA

E| Blocked Tazks

E| 0

pri =100
o timeout = 0

name = zemCTazkb
- task_id = 0x19956=0
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= POSIX semPxLib library

— #include "semaphore.h"

o semPxLibInit( ) Initializes the POSIX semaphore libra
ry (non-POSIX).

o sem_init( ) Initializes an unnamed semaphore.A_B
e sem_destroy( ) Destroys an unnamed semaphore.
e sem_open( ) Initializes/opens a named semaphore.
o sem_close( ) Closes a named semaphore.

e sem_unlink( ) Removes a named semaphore.

e sem_wait( ) Lock a semaphore.

o sem_trywait( ) Lock a semaphore only if it is not alre
ady locked.

e sem_post( )Unlock a semaphore.
o sem_getvalue( )Get the value of a semaphore

K FeBETR
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semBCreate() semMCreate() semMCreate()

semTake(), semGive(),

show()

v

semDelete()
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- msgQLib.h
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( ) - create and initialize a message

queue
( ) - delete a message queue
( ) - send a message to a message
queue
( ) - receive a message from a

message queue

( ) - get the number of messages
queued to a message queue

zE{E: MSG_Q ID

K FeBETR



../../../Tornado2.2/docs/vxworks/ref/msgQLib.html#msgQCreate
../../../Tornado2.2/docs/vxworks/ref/msgQLib.html#msgQDelete
../../../Tornado2.2/docs/vxworks/ref/msgQLib.html#msgQSend
../../../Tornado2.2/docs/vxworks/ref/msgQLib.html#msgQReceive
../../../Tornado2.2/docs/vxworks/ref/msgQLib.html#msgQNumMsgs

( ) - initialize the POSIX message queue

library
( ) - open a message queue (POSIX)

( ) - receive a message from a message
queue (POSIX)

( ) - send a message to a message queue
(POSIX)

( ) - close a message queue (POSIX)
( ) - remove a message queue (POSIX)

( ) - notify a task that a message is available
on a queue (POSIX)

( ) - set message queue attributes (POSIX)
( ) - get message queue attributes (POSIX)

KRB



../../../Tornado2.2/docs/vxworks/ref/mqPxLib.html#mqPxLibInit
../../../Tornado2.2/docs/vxworks/ref/mqPxLib.html#mq_open
../../../Tornado2.2/docs/vxworks/ref/mqPxLib.html#mq_receive
../../../Tornado2.2/docs/vxworks/ref/mqPxLib.html#mq_send
../../../Tornado2.2/docs/vxworks/ref/mqPxLib.html#mq_close
../../../Tornado2.2/docs/vxworks/ref/mqPxLib.html#mq_unlink
../../../Tornado2.2/docs/vxworks/ref/mqPxLib.html#mq_notify
../../../Tornado2.2/docs/vxworks/ref/mqPxLib.html#mq_setattr
../../../Tornado2.2/docs/vxworks/ref/mqPxLib.html#mq_getattr

KFME
TH B S 2k
BH & 7

B ISGEE I
S\ 41| g

I B

< /Un
H EID

Ink

Wind msgQ
1

FIFO or
Priority

POSIX msgQ
32
Priority

ANHT ik




MSG_Q_ID msgQCreate (maxMsgs, max
MsglLength, options)

maxMsgs e HEP\ 1 RITE B2

maxMsglLength
Options 4 5 [\ %]

i 8] 5 ] VH J2. B )

NULL

(EPSNINE NS Sk

) AH

Mid=, Wb

LI TH »

11284 (MSG_Q_FIFO ,
MSG_Q_PRIORITY)

UILIBIS




STATUS msgQSend (msgQlId, buffer, nByt
es, timeout, priority )

msgQId HimsgQCreateiz[FIF)MSG_Q _ID
Buffer  J3|BAA) b1 E P il

nBytes  JEIB\F] L7 EL

Timeout HKFIZERFSE] CInSRBAF% ) , 1] PLigtick
¥, B{WAIT FOREVE, NO_ WAIT

Priority  EBAHHFVE B AL . R EMSG_P
RI_URGENT (1) , NPRIHE BRI LH0, WR 2
MSG_PRI_NORMAL (0) , JREIF\FI)E .

- i

3 kN J
e
"




Char buf[BUFSIZE];

STATUS msgQsend ( msgQld, buf, sizeof(buf), WAIT_FOREVER,
MSG_PRI_NORMAL)

Char  buf[BUFSIZE];

STATUS msgQsend ( msgQld, buf, sizeof(buf), NO_WAIT,
MSG_PRI_URGENT)

K R,
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int msgQReceive (msgQId, buffer, maxNBytes
, timeoubt)

msgQId MHmsgQCreateiz[FIF)MSG_Q _ID

Buffer {778 bk

maxNBytes M BAZI A2 213 B KK

Timeout HKMIERRE (WREARTHPHEE) , JLLUE
tick%, Z{WAIT_FOREVE, NO_WAIT

R AR B T B B T %, R EimsgQId AN IE, iR
A ERROR

TH B A B TR T




STATUS msgQDelete (msgQId)
W R 7F 2 BA A
W2 1% B\ A i BH 2B AR 54 0, e I iz B ID

ﬁﬁﬂ{ﬁ f¥imsgQCreatefimsgQSend i

%12 [FIERROR, errnoX
S_o njLib_OBJ _DELETED.

1
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STATUS pipeDevCreate (name, nMessage
s, nBytes)

Name  EiEX&WAPR, BHERH “/pipe/yourNa
mell

nMessages Bl e HEY i ORTH B2

nBytes  HEANHE AT
BRI [FIOK, 5 [FI[ERROR




->pipeDevCreate ( “/pipe/myPipe”, -

10, 100 )
value = 0 = 0x0

->devs

drv name

0 /null

1 tyCO/0

1 tyCO/1

4 Columbia:

2 /pipe/myPipe




KEFT I
MEEFEE, fHHread O
FMEEFS, ffHwrite O

fd = open (*“/pipe/myPipe”, O_RDWR, 0 );
write ( fd, msg, len);

read ( fd, msg, len );
close ( fd);
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