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Key Technique for Embedded Multicore OS
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Abstract At present, the emergence of multicore chip bring about the change in the computer operating system, many multicore

technologies are rapidly come out not only in the application software development but also in the operating system research. In order to

provide overall review of researchers on multicore operating system, the common problems that the current mainstream multicore

operating systems are facing are analyzed; these problems include real —time scheduling algorithm, load balance, synchronization

mechanism, task model, and their applications in the embedded domain. Finally, application examples based on multicore operating

system—LITMUS are given by means of the discussion on the system structure, design method, basic principles, and scheduling

algorithm, etc. Through the analysis on some key issues in the solution method, the basic idea for transplantation and scalability in the

field of multicore embedded problems is given, at the same time, the blueprint for the future direction of the research is proposed.
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U ,S-PD? BB H K ,GEDF — i, TFA0 00 17 25 R mT L 2 %
SCHR[371—(38] B33 X T ] 552 890 1 e =2 BA B 5 20 AR ik
H S 56 4 R — e T X
23 AT AEEEMAR

ZFRGET LU Z AN L B AT X Rk
B RAXT LB IEATR D whA T 6E K A 4R Z R A B
I RBAR T, 1 R B A TR — BRI A X
B REARREH—RBEE 8T A —m 8, [ et
P BRI 5 RAE B SRR 25 A T Lk TR
AU R SN R 2

—AHAR Y ZAZ R LS R IR X T A (many core)
RGN EA LR RRE, (1) AR, — IR G TR
kaﬁji ﬁ 7 TR (AR B PR R R R R ELA R L (2)
FRAEIR A L AE 3R S P 25 P T B ) O[] A5 B8k 2 R AT A
(3) L4, BAEMFLRZ N R mEN, (4) TP R,
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JRAR I ] 20 B0 vk B ORI 20 MLASE BE A8 B A5 AR 8 vh A% B 1 1
S . (5) &R, FRARGY ] B JE RINH TE G .

LITMUS 7£ [F] 25 Ll i 3T FF & T Flexible Multiproce-
ssor Locking Protocol (FMLP)P, FLMP BMSAS #: X 43l 5t X
(CS)IYERL REWS ST HF G-EDF Ml P-EDF, 7EiX R, %%
Tk H e 8 sk 49 (Suspension Lock)#iE . R G X - K%
PR GRS AR A P BA B 3, A ol il FHIAF 5 1 B

FLMP PpLZ e L gk FR hy 28 3% 19 2 4% B R 20 sl 2
R e BETT LUFE & JR R BE VAR AT DU 43 X0 B A fil
FH o EAT5F 5 R Z R R 2P 8y Jr s 3 Fl (1) 48—
PR, Horp A el P B OB, I 8 4 9 R R T LA
BT BT 5 (2) SR AN AT A4 o7 i 1 R A 465 (3) 4%
SR g

TR Sy - B R R T, R PR AR T AR A
B, B G — DB

11,2 € Gy (FFHE—A job, W3R N W& R 12 P,
(HI iR 12 FRad R 1) B 1112 B4 ¥ short B 32 4 #f N
long #4

o AP ZE B IE R 5 AR ik S IR 8 SO 5 U7 ) BRI B 28
HURH OGN 38 R A ik 2 R B 00 AT UL B IR oK, B
Bt R K HORE AL S AE S AN 2T B IR AR SR I Ok ke e
5&,long outmost #7 4 1_outmost B¢ # s_outmost

TEBAZ) Gl b BB HE AR AT 4% FIFO U | 75 4 BIRARIR
AN I 58 job T 56 b AU S AR 4 o5 1 JF HL D AR 45 R
RS BN B

FMLP BHEW 2 TEIEHY , H AR A% R Gk i in T
R K

(1) Bt 5% )

— S A SN AR G R SRR PD? 5 R 2D ML SR,
EATHY IE B AT A T 22 4% I b v U Y [R) B AR L el X 5%
KT 55 DRl 1 15 7 A8 T I (1) A8

(2) VO ZH¥,

20 K% S R BE 43 B 3 S 7 A X 1O I [] 3E A7 43 £ 0 A L
I7 3, BRI DAL SRR 10 JCHEL 55 1 SERT | L An e it
Sl ek ST E Rl R €
24 LITMUS £ ARM A9 &#z F LM E

Cortex—A9 2 Fgs 42 it T HAT i 4 R AN s TOFERIR 1)
T %, RIS E AR RE5H | 2 S H48 18 R
Wi &L P #0047 (Speculative Out—of—order Execution) , Cortex—
A9 A HEER BEVE A R A L 1GHz B9 & e /G 3 P AT
Z ik 4 484 WA RE W B AT 3 A\ IS 1 AR I

18 1 X MPCore $%2 AR E it — 2L F1 97 )& , Cortex—A9
MPCore £ #Z 4t 1 25 1) IF & i 2 i i g 4 it 7 F —
fRI MPCore £ A . A1 A 8 AL A KX 22 A% 0 U 7 58 il
', Cortex—A9 MPCore Kb B 5 i 32 £5 55 Ji i 4% A1 DMA (1
GEAR G  #E— D HR m PEAE T MR IR R RN FE  1E 250mW
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Bah NFET AT A FHLR AL R B E 4R T "l 25 &
ARM #b#i8% ,

AR ITIEM T . (1) get Linux 2.6.36;(2) apply the
LITMUS RT patch; (3) make menuconfig; (4) compile the
kernel; (5) proceed to install kernel; (6) minicom,

25 LITMUS F#HEMEE a &

FUAT, LITMUS R GEib A fE T T Be, el T — 28533k
Pem T2 G R RS a M R T Ak, £
TE 0 32 2 ) M 75 22 i — P s N AT .

(1) XFFEEM G, a5 42 LB AL 2 RS, %) T HRT/SRT
TG I B Al K A W] 20 DL K sl 2847 S 1 PR 2R A B S
RIS

2) XPHME, BR LR E A AR AW A7
i AR 6 L B G5 T AR A R, DL R R A T
FeER V-, i ARM . INTEL-ATOM V-7 #£ 47 4% 41 9 O £k b
BB R RO LS B . i AR A8
PR R ThFE S5 (] AR R B M B R

(3) A gt )t mR AR 9T . Intel B A0 A% 09 4 B AR TR
IKF) 80 ANF ik 4 2% I ES T 2, S R R )2 T Y #R AR
FGTAR T R, H Y A R A A TE R 0 A A R
FRAITSE (DA SE B A M (0 A B R AT BT

3 %ig

i AN Z A% R GO BN T X I 5 HEAT 1 45 A
G010 SRR B SR 0 OT i 2 L) 2B ML A TR
B EE T LITMUS ~F 6 2547 Il F 430, R 4 s 1 I 90 4
BET AR B4 09 3L mE B LU A Ak TR B Ak 100 S 3 I 4R 6 A 5
AT TAESRAE 7RI BE . Bl R R R B R A XA £
A% 04 1o A A B R B 3 R AN R BR AR R A R g 2, I
AR W e 2R IT,
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