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#include <stdio.h>
#include <conio.h> // for kbhit()

#include <windows.h>

#define TARGET_RESOLUTION 1 // 1 millisecond target resolution

#define RATE 10 /] SRR IR

HANDLE hEvent;  // Global variable
void CALLBACK OneShotTimer(UINT wTimerID, UINT msg, DWORD dwUser,
DWORD dwl, DWORD dw?2);
int main()
{
TIMECAPS tc;
UINT wTimerRes,wTimerID;
int RateInt,diff Time;
DWORD targetTime;

SYSTEMTIME systime;

// Obtaining and Setting Timer Resolution
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if ( timeGetDevCaps( &tc,sizeof (TEMECAPS) ) I= TIMERR_NOERROR) {
printf("Cannot Get Timer!\n");
return -1;

}

wTimerRes = min(max(tc.wPeriodMin, TARGET_RESOLUTION),tc.wPeriodMax);

// Create Event Object

hEvent = CreateEvent( NULL , FALSE , FALSE , NULL );

while('kbhit()) {
RateInt = 1000 / RATE;

targetTime = timeGetTime() + RateInt;

// Get Local Time

GetlLocal Time(&systime);

printf(" i : %02d:%02d:%02d:%03d\r", systime.wHour,
systime.wMinute,
systime.wSecond,

systime.wMilliseconds);

diff Time = targetTime - timeGet Time();
if (diffTime>0){
// Set timer's resolution
timeBeginPeriod(w TimerRes);
// Start timer event

wTimerID = timeSetEvent(diff Time wTimerRes,OneShotTimer,0, TIME_ONESHOT);
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if (lwTimerID ){
printf("Cannot Set Timer Event\n");

return -1;

WaitForSingleObject(hEvent RateInt+wTimerRes);
// Cancel timer event

timeKillEvent(wTimerID);

// Clear timer's resolution

timeEndPeriod(wTimerRes);

return O;

}
void CALLBACK OneShotTimer(UINT wTimerID, UINT msg,

DWORD dwUser, DWORD dwl, DWORD dw?2)

wTimerID = O;

SetEvent(hEvent);

Note: DL N & = MSDN
o Multimedia Timers

<1>Introduction

€ Multimedia timer services allow applications to schedule timer with the greatest
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resolution(or accuracy) possible for the hardware platform.

These multimedia timer services allow you to schedule timer events at a higher
resolution than other timer services.

These timer services are useful for applications that demand high-resolution

timing.

<2>Timer Resolution

*

Use the timeGetDevCaps function to determine the minimum and maximum
timer resolutions supported by the timer services.

This function fills the wPeriodMin and wPeriodMax members of the TIMECAPS
structure with the minimum and maximum resolutions.

After you determine the minimum and maximum available timer resolutions, you
must establish the minimum resolution you want your application to use.

Use the timeBeginPeriod to set this resolution.

Use the timeEndPeriod to clear this resolution.

You must match each call to timeBeginPeriod with a call to timeEndPeriod,

specifying the same minimum resolution in both calls.

<3> Timer Event Operations

*

*

After you have established your application’s timer resolution, you can start timer

events by using the timeSetEvent function.

One of the timeSetEvent function’s parameters is the address of a TimeProc

callback function that is called when the timer event takes space.

Two types of timer events:

® Single : A single timer event occurs once, after a specified number of
milliseconds.

® Periodic : A periodic timer event occurs every time a specified number of
milliseconds elapses.

The interval between periodic events is called event delay.
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*

*

The relationship between the resolution of a timer event and the length of the

event delay is important in timer events.

® For example, if you specify a resolution of 5 and an event delay of 100, the
timer services notify the callback function after an interval ranging from 95 to
105 milliseconds.

Cancel an active timer event at any time by using the timeKillEvent function.

Be sure to cancel any outstanding timers before freeing the memory containing the

callback function.

The multimedia timer runs in its own thread.

<4> Obtaining and Setting Timer Resolution

#define TARGET_RESOLUTION 1 // 1-milliseconds resolution

TIMECAPS tc;

UINT wTimerRes;

if ( timeGetDevCaps( &tc,sizeof (TEMECAPS) ) I= TIMERR_NOERROR) {

// Error; application can't continue.

}

wTimerRes = min(max(tc.wPeriodMin, TARGET_RESOLUTION),tc.wPeriodMax);

timeBeginPeriod(w TimerRes);

Note : ZiacfSAr s N E N timeEndPeriod(wTimerRes);

<5>Starting a Single Timer Event

UINT SetTimerCallback(NPSEQ npSeq, // sequencer data

UINT msInterval) // event interval

npSeq->wTimerID = timeSetEvent(
msInterval, // delay

wTimerRes, // resolution (global variable)
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OneShotCallback, // callback function
(DWORD)npSeq, // user data
TIME_ONESHOT); // single timer event
if(! npSeq->wTimerID)
return ERR_TIMER;
else

return ERR_NOERROR;

€ Tostart a single timer event, an application must call the timerSetEvent function,
specifying the amount of timer before the callback occurs, the resolution, the
address of the callback function, and the user data to supply with the callback
function.
<6>Writing a Timer Callback Function
void CALLBACK OneShotTimer(UINT wTimerID, UINT msg,

DWORD dwUser, DWORD dwl, DWORD dw?2)

{
NPSEQ npSegq; // pointer to sequencer data
npSeq = (NPSEQ)dwUser;
npSeq->wTimerID = O; // invalidate timer ID (no longer in use)
TimerRoutine(npSeq); // handle tasks
}

€ OneShotTimer, invalidates the identifier for the single timer event and calls a timer
routine to handle the application-specific tasks.
<7>Canceling a Timer Event
void Destroy Timer(NPSEQ npSeq)

{

if(npSeq->wTimerID) { // is timer event pending?
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timeKillEvent(npSeq->wTimerID); // cancel the event

npSeq->wTimerID = O;

o Idea
{EIEANES Event Object iy Mg Bilde sl » {2 0P A Event Object FUHIER - E
P PR B
(1) hEvent = CreateEvent( NULL , FALSE , FALSE , NULL );
while(lkbhit()) {
RateInt = 1000 / RATE;

targetTime = timeGetTime() + RateInt;

// Get Local Time & Display Time

(2) diffTime = targetTime - timeGetTime();
if (diffTime>0){

timeBeginPeriod(wTimerRes);

@ wTimerID = timeSetEvent(diff Time wTimerRes,OneShotTimer,0, TIME_ONESHOT);
(4) if (WTimerID){
printf("Cannot Set Timer Event\n");

return -1;

WaitForSingleObject(hEvent RateInt+wTimerRes);
timeKillEvent(wTimerID);

timeEndPeriod(wTimerRes);
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}

void CALLBACK OneShotTimer(UINT wTimerID, UINT msg,
DWORD dwUser, DWORD dwl, DWORD dw?2)

{

@ wTimerID = O;
SetEvent(hEvent);

}

(1) hEvent = CreateEvent( NULL , FALSE , FALSE , NULL );

- {28l FALSE FraE 4 —1 auto-reset event object, and system
automatically resets the state to nonsignaled after a single waiting thread has

been released.
-5 —{E 228l FALSE %71 Event Object #J45/RRERS nonsignaled

(2) diffTime = targetTime - timeGet Time();

- diff Time HU335 2408 (Delay )]

(3) wTimerID = timeSetEvent(..);

- #4@)) Timer event » 7 diff Time 1J7C#(Delay).” 1% - ] OneShotTimer callback
function.
- (Multimedia timer runs in its own thread.) EEC/ESEAJEENE 2 HRFEE —(

Multimedia timer service thread @ [ G W{E thread [FRFAERTT > WTT -
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Main thread Timer thread
@if ('wTimerID ) { E@wTimer‘ID =0;
printf("Cannot Set Timer Event\n"); SetEvent(hEvent);
return -1; I
}
L »

WaitForSingleObject(hEvent RateInt+wTimerRes);
Main thread #i17%] WaitForSingleObject I} - #7251} hEvent Event Object : ffij
timeSetEvent #171% @ &M diff Time milliseconds 1% > &> OneShotTimer callback

functionTimer - 115 Timer thread o SYTHHFZEI AR ¢

Timer thread Main thread

WaitForSingleObject

Wait diffTime milliseconds

Is hEvent event

object signaled?

'

Set the state of

hEvent event object

t0o nonsignaled

\ 4
Has time-out No
wTimerID = 0;
interval elapsed?
\ 4

SetEvent (hEvent) :
Execute the next statement:

timeKillEvent(..);

set the state of hEvent

event object to signaled

timeKillEvent (wTimerID) ;

ending
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o Z2FERL
1. Multimedia Timer

http://www.msdn.com

2. Event Object

http://www.msdn.com

3. XSleep

http://home.kimo.com.tw/abc9250/LBEE XSleep.htm
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