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Abstract

Real-time performance is to return the exact result value to the correct cycle, or to perform the
specified work at a certain cycle. Windows does not support real-time performance, so it supports
real-time performance using expensive third parties such as RTX and INtime. This paper aims to
support real-time performance of Windows through RTiK, a real-time kernel that operates in the form
of a device driver in Windows. In Windows 7, RTiK used a timer using local APIC supported by x86
hardware. However, due to the Kernel Patch Protection (KPP) on Windows 10, it became impossible
to use a local APIC timer. Therefore, a timer is implemented to inform the determined cycle using Local
APIC IPI, and performance measurement is performed to confirm that the cycle operates normally
within the error range. This enables real-time performance on Windows 10.
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Address : FFFO 0320h

g

T: Timer Mode
M : Mask
D : Delivery Status

Divide Configuration Address : FFFO 03E0h

Address : FFFO 0360h

Timer
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Initial Count

Current Count

Address : FFFO 0370h
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‘ Destination Field ‘ Reserved |

31 2019181716 151413121110 8 7
‘ Reserved ‘ | ‘

0
Vector |

Destination Shorthand Delivery Mode
00: No Shorthand 000: Fixed
01: Self 001: Lowest Priority!
10: All Including Self 010: SMI
11: All Excluding Self 011: Reserved
100: NMI
101: INIT
110: Start Up
111: Reserved

[ Reserved

Destination Mode
0: Physical

1: Logical

Dellvery Status
F Pending

Level
0 = De-assert

Address: FEEQ 0300H (0 - 31) oo
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FEEO 0310H (32 - 63)
Value after Reset: OH

Trigger Mode
0: Edge
1: Level

NOTE:
1. The ability of a processor to send Lowest Priority IPI is model specific.
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case RTIK_IOCTL_ENABLE:
{

pRTikPassData passData = (pRTikPassData)buffer;
unsigned int vector;

vector = passData—)vector;

status = rtik_systimer_start(vector);

4
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int rtik_systimer_start(unsigned int vector)
-r-t-ikfsystimerﬁstanfrequest(vector):
return 0;

int rtik_systimer_start_request(unsigned int vector)

rtik_timer_startHWTimer(vector);
return 0;
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rtik_systimer_start_request()&FoA =
rtik_timer_startHWTimerQ¥+S Z&3to] IPIE
HHRAF| S it

i{nt rtik_timer_startHWTimer(unsigned int vector)

if(* apic_id ») 24 == 2){
*aplc icr_high = 0x1 < 2
*apic_ior_low = ICR_ LOWER _REGISTER(MappedVector);

else{
*aplc icr_high = 0x2 2
*apic_icr_low = ICR_| LOWER _REGISTER(MappedVector);

stop = 0;
return 0;
}
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kéQuewSystemTimePreCise(&currentﬁqpc):
if (isr_count == Q
KeQuerySystemTimePrecise(&standard_qgpc);

lapse.QuadPart = current_gpc.QuadPart -
standard_gpc.QuadPart;
isr_count++;
w‘}f (stop) {
else{
if (* apic_id » 24 ==2) {
ap\c icr_high = 0x1 <( 24;

*apic_icr_low =
ICR_LOWER_REGISTER(MappedVector);

else{
*apic_icr_high = 0x2 <( 24

*apic_icr_low
ICR_LOWER_REGISTER(MappedVector):
if(lapse.QuadPart » 10000){

standard_gpc.QuadPart = current_gpc.QuadPart;
rtik_systimer_defaultHandler();

}

return;
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ch = getchar();

switch(ch{

case ‘e

case ‘E:
printf(" STart Timer —— )\n"):
rtik_coreStartTimer();

break;

case d:

case ‘D"
printf("Stop Timer ——)\n"):
rtik_coreStopTimer();

break;
J2 12, A8 2ol M2 Efo| AJR/FT ZE
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rtik_coreStopTimer(&=7 T &%}

int rtik_coreStartTimer(void)
{
RTiK_Pass_data* passData = getPassData();
passData—)vector = GlobalVector;
DWORD  bytesReturned;
if (IDeviceloControl(mDriverHandle,
RTiK_IOCTL_ENABLE,
passData,
sizeof(RTiK_Pass_data),
NULL,
0,
&bytesReturned,
NULL)) {
printf(" start Timer Failed ... \n");
return -1;
}

return 0;
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[13 1319149 rtik_coreStartTimer()grrolA
ulo]A =gto]Ho] RTiK_IOCTL_ENABLES &3}
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oAl Etolm A2} WH oz UEpdTt.

int rtik_coreStopTimer(void)
{
DWORD bytesReturned;
if (IDeviceloControl(mDriverHandle,
RTIK_IOCTL_DISABLE,
NULL,
NULL,
NULL,
0,
&bytesReturned,
NULL) {
printf(" start Timer Failed ... \n");
return —1;
}

return 0;
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int readParam(void){
int periodic = 0;
printf("insert periodic (ms) : ")
scanf_s("%d", &periodic);
printf("insert task loop count(infinity loop : =1) : ");
scanf_s("%d", &loop_count);
printf("insert vector : ");
scanf_s("%x", &GlobalVector);
return periodic;

a3 16, F71, IIRE S ME%t 8 3=

(29 15]9F o] ARAtZAE 718k 7ReEdhe

Qeprol =S A

int rtik_coreAddTask(void)
{

RTiK_Pass_data* passData = getPassData();
DWORD bytesReturned;

if (IDeviceloControl(mDriverHandle,

RTiK_IOCTL_PROCESS_INSERT,

passData,

sizeof(RTiK_Pass_data),

NULL,

0,

&bytesReturned,

NULL)) {

printf(" E2{0|H QE A \n");

) return —1;

return 0;

J 16, 7] Y MY OME My IS

(2% 1613} Zo] tHfo]A Egto|Hof gk 3
719} A4St o|HIEE passDatac] go] A3ttt

while (threadFlag) {
WaitStatus =
INFINITE);
if (WaitStatus 1= WAIT_OBJECT_0){
printf('Driver Ol eventS signal Al7|=0 AIZHCE\N");

WaitForSingleObject(waitEventHandle,

else {
rtik_coreAckMsg();
count++;
QueryPerformanceCounter(&clockval);
timearray[k % 100000].QuadPart = clockval.QuadPart;

if (k )= loop_count){
QueryPerformanceFrequency(&freq);
threadFlag = NO;
break;

}

K+

}
}
k=0
for (int j = 1; K100000; j++)
fprintf(f, "%.10f\n", (double)((timearray[j % 100000].QuadPart
- timearray[] % 100000 - 1].QuadPart))/ (freq.QuadPart));

}

fclose(f);
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