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Abstract

Generally in case of tablet PC's, the Windows 8 is used to support various functions or development
convenience, however it cannot support real-time processing. In addition, existing commercial
solutions and RTiK has a problem to support real-time processing due to impossibility of getting APIC
timer count value which is used to generate timer interrupt separated from that of Windows. Thus,
in this paper, we set the initial APIC count value using MSR_FSB_FREQ to support real-time
processing on the Windows 8-based tablet PC's. Additionally, we deal with designing and
implementing RTiK+ providing real-time processing to guarantee interrupt periods by controlling
C-State which is used for low power techniques. To evaluate the performance of the proposed RTiK+,
we measured the periods of generated real-time threads using RDTSC instructions which return the
number of CPU clock ticks, and verified that RTiK+ operates correctly within the error ranges of 1ms.

B keyword : | Tablet PC | Windows 8 | Real-time Operating System |

AR} 20134 108 072 AlAtetzel 1 20134 118 20
FHEUXL : 20134 11 20 WAIXX}: O|2E, e-mall : clee@cnu.ac.kr



542 3SH2REsH3|=2X| '13 Vol. 13 No. 11

I.ME

T Gt = Al zago] wrddte] whe} AL
M A= BB PCoF 2rkE Eell AR A 7]
e FRE Ak dde] s vk diEAl
o 2 TAPE=Rl o] A ofn] BRIl
I TS Hl= PColl AARto7 HFsh= A
7leE WEdhs & HES PCE o83 tdd 7le
W 8 e WrEe ddstaL gl ole @ A H
S8l PC R 2vtE &2 F7AAI9] A 14 3ol
ol HE& HHom skl 7] wiitel ARt A
7159 Ale& BeHor a8kl )tk o] et A4
LAY 710 B A FEAA R F= FAA,
ol27]719F 2L ket Zokll A8A1717] f1gk AT
7b @] 8 Foluk spA|ut Ak o2 HjEsl PC
o A5 el Mo Bl g Vs Awesr] 9
3 mrkd 2GAAL =S 88 AHgokd], =S
TAA = AARE A2 7)5S AeetA] ok A
Aol k. wheba] BlE5l PColl AAIRE A 2] 7]5-S Al
&8l7] faiM e d8 EFAS AHE okt A4 B

=
o] AMEHI Qv g E£FAA IntervalZeroAlS]
RTX(Real Time Extension)¢} tenAsysAFe] INtime<]
8¢ oln] A= 8l AT AP 755 Asat] 9
ot A7 WE o, 64bit§ Y= SGAA L} =S
st el AN A 7)5& ATAR 17t ?“"
IR Ry /\}REE Sy 7H“ 1 9 A B ]

RTiK(Real-Time implant Kernel)
(Real-Time implant Kernel-Multi Processor)&] 73-$
AE-o =HAQA el E Agst7] A AR
27 APIC(Advanced Programmable Interrupt
Controller) Elo]H 7}E zHS %9 8o o
= g gl7] wiiEell, AARE A 715E Awetr] oy
- -Erxﬂi‘iol ATHLI2].

ol A ol ZAIRE sAst] flE HE
gl PC9] A= 88 ol Az A2 755 AT
gk AFE zPstdnh ol & 8 CPU9 2 3}

42 ZAAA= MSR_FSB_FREQ #A| 2~E] S A|o]&}o]

7 APIC Elo|H 71-E gt A4 Intelell A #5-3}
= CPU A8 #g71E9 C-StateZ #Alojgtozsn ¢
Tk HHA Eeln QAHYPEES WA=

. Hgh %L?ﬁﬁi RTIK+&

KR o) T R= o o — = =
NS AT AL FAs
B R0 oxto| A AT EM %o AA7F A

7+ AY )5S ATE] 9% RTiIK+9) A4 2 14
of sl A etct. lePOMb 2837 2 A= 7
ATl s 7]

sha, kA 5ol AR W B

gt

Il AL

A A= 2GAA A AATE A 7)15S AEst
7] 9l&l 7l RTIK-MPol thall 718}z, Inteloll A
PEgoll 442 7)&S AFstr] 98 C-Stateol o
3 7]&g

ot

o

1. RTiIK-MP

1.1 RTIK-MP2| 1M

x86 7|WF HE|Fo] 3HA o] ImellA HAIRE A
71%S AlFehes RTIK-MPe] 49 [29 113} 2] ¢
Hho] 2~ EetolH FE| R o] AlFo] =g A 21
2 t=dlo] A4S o] &3 4 Itk Real-Time HAL
Extensionol 4] x86 BE]Fo] 3= oS AT 2 Ao
ala, Y9 719 RTIK-MPoIA Al g8k APIZ
ol g3t} AAIRF 2 =g AAstaL i) JuE
RTIK-MP9] 4% &4 f=5F712A% F
Aol o)A so] AL AL 9lom theFdt ol
AN Az 715E A7) Y8 B vEeIE 7
W= 5 A 2e] Ay 9k

=



EiE3 PC &ge| Azt X2l 715 XId 543

Win32Process
WIin32Process i arik-mp API

I RTiK-MP Process I RTIK=MP Process
and

Device Driver RTIK-MP Kernel Extension

__F
Windows HAL RTiK-MP Real-time HAL Extension

Windows Kernel

x86 Multi-Core Processor

a2 1. HE|Z0] 7|8te] HAR =2 MM MAH Y=

1.2 RTIK-MP2Q| SZinlH
RTIK-MP:= g&g-o AAE Az 752 A58
]

]
Sl3ke] 270 APICE ol §3) A% S-9h= SYHel Bho]
v QEYES SN [19 2o14 2 5 glxol

RTiIK-MPE= BSP(Boot Strap Processor)7}  obd
AP(Application Processor)?] =Z APICE o] &3}
Aeg-ob= SHHQ goln JBHEE TAAAA 4
ARE 2y =e] F71ER1 F4E BAgdith 22 APIC
glolu IEHEZL HAHW AP9 IDT(Interrupt
Descriptor Table)oll 1€l H3S sli= WEE T3
DT SE=0] gl& JEHE SR V]84 =
o}, ojdf] FE = A5elE ABHE AANTS Ha
3tA1717] 918 A A 2] 84(DPC:Deferred Procedure
Call) Queuedl] SEHT JEHHE A57}t S5y,
IRQL %ol Dispatch #o] W JIEHE Ao A
5% W52 ES Dispatcherdll A 334 k. o]
9} 722 B}AS =3 RTIK-MPE H& 94419 ¢
= A 7S ATl

o
=
>
>
c

AP2| 10T RTiK-MP

Interrupt Object

Local APIC

Application Processor

2. 22 APIC Ef0O|H 2f|X|AH

LEgoll A A 7)5E AFs] s AFE-E
+ RTX¢} INtime, RTiK-MP¥ #2 APIC Elo]w #
H HA2HE o] &8 drgote= FHA Eelv <
BHES SN A ANz 2 =9 F7)49 F24&
wgt) [ 31 LVT(Local Vector Table)2] Ele]
v #& YA gl @A 1otk LVTY| Elo|H ¥
A 2HE Elo]m o] A AR S fAhs A 2B 2H
Efo]m] QIE|HES] RE wpad A JAEHE A

o 2 QY W e AR 27 e 97

EIHES WAA7IA dr. el JIHHEZL 25}
1 Epolu] X 2Eel A HEE Fdf i3t
To] ¥E |2 Z£7]eHA drk DT A+ o] =
JEHES] dEe] F45 Fxslo] F714 oz LA
5= ol JHHES] dEdE SR A ¢
=589 A HH Al 27] FHEE dA=E @A
TH-E dA2E 9] ghs 002 27]38ksk7] Wit A
FRJIHHE WS 9 57184 fe dol &

AR o] ek whebA] 219 8ol AR A2 7]
I53t7] faiM= 27 7R E UALHY e
gk A7h daste4-7l.

B

wooff 2 i
ox o rjr o
N

of
=
N
= o
do

Timer Address : FEEO 0320h

o O K

T : Timer Mode
M : Mask
D : Deliverly State

Divide Configuration Address : FEEO 03EOh

Divide Value (bit0, 1, and 3)

Address : FEEO 0360h

Initial Count

Current Count

Address : FEEO 0370h
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Interrupt

\ Local APIC Timer Registers
MSR_PKG_CST_CONFIG_ CONTROL] Adtress: FFF) 0360h 63
63 2 0
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2

Initial Count €

Adcress: OxCDh .

1018: 100 MHz
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100b: C7 1008: 333 MHz
101b, 110b: Reserved 1108B: 400 MHz

111: No package C-state limit

Current Count

Address: FFFO 0370h
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