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Event Control Blocks

Description:

tasks and ISRs can interact with each other.

A Task or an ISR Signals a Task Through a Kernel Object
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Listing 6.1 Event control block data structure

\V

typedef structure {

INT8U OSEventType

INT8U OSEventGrp;

Int 16U OSEvent(Cnt;

void *0OSEventPtr;

INT8U 0OSEventTb!|[0S_Event TBL_SIZE];

} 0S_Event;

/* Event Typex/

/*Group */

/*Count ( When event is a semphore_x/

/*ptr to message or queue structurex*/

/*wait list for event to occur=/
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OS EVENT data structure
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Figure6.3

Wait list for task waiting for an event to occur
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6.00 Placing a Task in the ECB Wait List

= |Listing 6.2 Making a task wait for an event

<4+— group,
group
pevent=—>0SEventGrp |= 0SMapTbl [prio >>3];

Pevent —>0SEventTbl [prio>>3] |= 0SMapTb! [prio & 0x07];
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Table 6.1 Content of OSMapThl[]

OSMapThbl[]

Index

~N O O B~ W DN -

Bit Mask(Binary)
00000001
00000010
00000100
00001000
00010000
00100000
01000000
10000000




6.01 Removing a Task from the ECB Walit
List

N

= Lijsting 6.3 Removing a task form a wait list.

if ((pevent —> OSEventTbl[prio >3] &= ~0SMapTb![prio & 0x07]) ==0)
{
pevent —>0SEventGrp &= ~0SMapTbl[prio >> 3];

}
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6.02 Finding the Highest Priority Task Waiting
on an ECB

N

= Listing 6.4 Finding the highest priority task waiting for the event

y = 0SUnMap [pevent—>0SEventGrp];
x = 0SUnMap[pevent—>0SEventTbl[y]];

prio = ((y <<3) +x;
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Listing 6.5 OSUnMapTbl[]

INT*U const 0SUnMapTbl[]={

0,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0, /= 0x00
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,  /* Ox10
5,0,10,2,0,1,0,3,0,1,0,2,0,1,0, /* 0x20
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0, /* 0x30
6,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0, /* 0x40
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0, /* Ox50
5,0,10,2,0,1,0,3,0,1,0,2,0,1,0, /* 0x60
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0, /+ Ox70
7,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0, /* 0x80
4,0,1,0,2,0,1,0,8,0,1,0,2,0,1,0, /* 0x90
5,0,10,2,0,1,0,3,0,1,0,2,0,1,0, /* OxAO
4,0,1,0,2,0,1,0,8,0,1,0,2,0,1,0, /* OxBO
6,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0, /* 0xCO
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0, /* 0xDO
5,0,1,0,2,0,1,0,8,0,1,0,2,0,1,0, /+ OxEO
4,0,1,0,2,0,1,0,3,0,1,0,2,0,1,0,  /* OxFO

to
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OXOF */
Ox1F */
Ox2F */
Ox3F */
Ox4F */
Ox5F */
OxB6F */
OX7F */
Ox8F */
Ox9F */
OXAF */
OXBF */
OxCF */
OXDFx/
OxBF */
OXFF */};




Figure 6.4 Example of ECB walit list
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6.02 List of Free ECBs

N

B The number of ECBs to allocate depends on the number of
semaphores, mutual exclusion semaphores, mailbox, and queues
needed for the application.

B The number of ECBs is established by the #define OS_MAX_EVENTS,
which is found in OS_CFG.H

B When OSInit() is called link in a singly link list—the list of free ECBs.

B When a Semaphore, mutex mailbox , or queue is created, an ECB is
removed from this list and initialized.

B ECBs can be returned to the list of free ECBs by invoking the
0S???Del() functions for semaphore, mutex, mailbox, or queue services.




Figure 6.5 List of free ECBs
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Four common operations on ECBs

N

L

M |nitialize an ECB. OS_EventWaitListInit()
B Make a task ready. OS_EventTaskRdy()

B Make a task wait for an event. OS_EventWait()

B Make a task ready because a timeout occurred while waiting for an event.
OS_EventTO()




6.04 Initializing an ECB, [OS_EventWaitListInit()]

N

L

= OS_EventWaitListlnit() is a function called when a semaphore, mutex,
message mailbox, or message queue is created

= All that is accomplish by OS_EventWaitListlnit() is to indicate that no
task is waiting on the ECB.

= OS_EventWaitListlnit() is passed a pointer to an event control block,
which is assigned when the semaphore, mutex, message mailbox, or
message queue is created.
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_isting 6.6 Initializing the wait list

Void O0S_EventWaitListInit (OS_EVENT *pevent)
{
INTBU *ptbl;
pevent—>0SEventGrp = 0x00; /* No task waiting onevent */

ptbl = &pevent—>0SEventTb![0];

#1f OS_EVENT_TBL_SIZE > 0

*pth | ++ = 0x00;
#endi f
#1f OS_EVENT_TBL_SIZE > 1

*pth | ++ = 0x00;
#endi f

#1f OS_EVENT_TBL_SIZE > 2
*pthb|++ = 0x00;
#endi f
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_isting 6.6 Initializing the wait list

#if OS_EVENT_TBL_SIZE > 3
*pth|++ = 0x00;
#endi f

#if OS_EVENT_TBL_SIZE > 4
*pth|++ = 0x00;
#endi f

#if OS_EVENT_TBL_SIZE > 5
*pth|++ = 0x00;
#endi f

#if OS_EVENT_TBL_SIZE > 6
*pth|++ = 0x00;
#endi f

#if OS_EVENT_TBL_SIZE > 7
*ptb| = 0x00;
#en%if
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6.05 I\/Iaklng a Task Ready , [0S_EventTasjRdy()]

This function is called by Post functions for a semaphore, a mutex, a
message mailbox, or a message queue when ECB is signaled and the
highest priority task wait in on the ECB needs to be made ready on run.

OS_EventTaskRdy() removes the highest priority task (HPT) from the
wait list of the ECB and makes this task ready to run




Listing 6.7 Making a task ready to run

N

L/
NT8U O0S_EventTaskRdy (OS_EVENT *pevent, void *msg, INT8U msk)

0S_TCB *ptchb;

INTBU X

INT8U vy,

INTBU  bitx;

INTBU  bity;

INTBU  prio;

y = 0SUnMapTb | [pevent—>0SEventGrp];
bity = OSMapTbl[y];

X 0SUnMapTb | [pevent—>0SEventTbl[y]];
bitx = 0SMapTbl[x];
pr-io-=-{INTBUI-{y- <13 4%}

if ((pevent—>0SEventTbl[y] &= ~bitx) == 0x00) {
pevent—>0SEventGrp &= ~bity;
t
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ptcb

ptcb—>0STCBD |y

ptchb—>0STCBMsg

#else
msg
#endi f

ptch—>0STCBStat
if (ptch—>0STCBStat

OSRdyGrp |=
OSRdyTbl [y] |=
}

return (prio);

= OSTCBPrioTbl[priol;

= 0, ptcb—>0STCBEventPtr
= msg;
= msg;
&= ~msk;
== 0S_STAT_RDY) {

bity,

bitx;

Listing 6.7 Making a task ready to run

= (0S_EVENT *)0;

#if ((0S_Q_EN > 0) &% (0S_MAX_QS > 0)) || (0S_MBOX_EN > 0)
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6.06 Making a Task Wait for an Event

= This function is called by Pend functions for a semaphore, a mutex, a

message mailbox, or a message queue when a task must wait on an
ECB

= OS_EventTaskWait() removes the current task frome ready list and

places it in the wait list of the ECB.




Listing 6.8 Making a task wait on an ECB

N

oid O0S_EventTaskWait (OS_EVENT *pevent)
OSTCBCur—>0STCBEventPtr = pevent;
if ((OSRdyTb!|[OSTCBCur—>0STCBY] &= ~0STCBCur—>0STCBBitX) == 0x00) {

OSRdyGrp & ~0STCBCur—>0STCBBItY:
}

pevent—>0SEventTb | [0STCBCur—>0STCBY] |=
OSTCBCur—>0STCBBI tX;

pevent—>0SEventGrp |= OSTCBCur—>0STCBBitY;




6.07 Making a Task Ready Because of a

Timeout

N

This function is called by Pend functions for a semaphore, a mutex, a

message mailbox, or a message queue when OSTimeTick() has
readied a task to run, which means that the ECB was not signaled
within the specified timeout period.




Listing 6.9 Making a task ready because
of a timeout

N4
void OS_EventTO (OS_EVENT *pevent)

{

if ((pevent—>0SEventTb!| [OSTCBCur—>0STCBY ] &= ~OSTCBCur—>0STCBBitX) ==
0x00)

{
pevent—>0SEventGrp &= ~O0STCBCur—>0STCBBitY;

}

OSTCBCur—>0STCBStat = OS_STAT_RDY; OSTCBCur—>0STCBEventPtr =
(OS_EVENT =)0;
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