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Abstract
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In this paper.we discuss deeply safety kernel.which is the new concept of safety assurance,

as well as difficult of developing safety-critical system. And o arder to provide supporting platiorm for
safety-critical system.an approach, which 15 t0 make use of safety kernel mecharmsm in RTOS, 15 pre-

sented. At last,we design a salety kernel mechanism {or CRTOS WMicro. It can address common prob-

letns found in RTOS supporting safety kernel.such as lack of the reuse and expressiveness of safety her-

nel.harmony between safety and real-time ,etc.

Keywords Safety-criucal system . Micro-kernel .Operating system.Safety kernel .Safety policy

1 3|®
EeBHAREERNEE . FIEELXRENCTE
HRABELCHEZ — BESFITEIFEAE T M H
BRI EREHEREBETOFEL . KEFUES
HE.ZBENERE EESFH A ENEKENETE.A
DAatBESANHELELR . ZERAEBHERELR
I RELE BN BFR BFHRIENBARRES .
AHNEGRFANRGEETTREARAFIEEES
FHEEHHE FEHEpMnNT STk
Bom. T E RS AL e
THHEEREIE IO ST —FE—4.8
L ERENNE I RESETHR.SZHE
B RESSSTEORAEN RS RERERRE N
W0 - BMELECBERNHAEEFERET 8T
1074, E B HF B R &F A a0 0,
MFEM— ST R EERAE
£XBEATNG LR LRABETFTEZUN . T
L ZETEMPERTRESER SEREFHRASEEE
EoAREEAEFERAFERFTAKE SRR
EEH.BUHFARZEXBELT AR RR
HECHL . hdt GRAESEH R A ES S N T HE2KT
HBrE.EERFEUTASFTE .
(NEL2EHTEAFS. Wi £ aiis e
L. EEZ2HXHTRE AL AREER . EREENE
BaERTI AR FSTIEIE R HE HIEX
GbRHE, b in & B EiF MIL-STD-882B 1 MCD 00-
31.EEHF MOD 00-56. J8 FHE Tk @4 [EC-880% &

BFEZ 2% FEHCASE TE. LMEERM
SCADE THE.xXEM Spec TRM T H B 4HGHET .

(IFH RS ESLTRERGTFR. TEREEH
WENEAEYHF e TRENE. BA4H
ERHEFEARE.

(O R A EFEENLG BN S T mie bk
Hm PR I N cafety kerneVEFH MRS E S
BT ERARTEZ —.

AHERERTHETEHFR. BEMMETHOHTHE
Tl . EbBEC. TEFEAE . SHERES
BEE A LETHEREGITCE TS R ES
MIER £ XEER M FIEFRLE, 0 Chimera 1.

Bl EE LA BRFRRE—ETHE -REA
#HEEM LR RHECRTOS Micro” HIIE . 124
M r safery HEEBEMER L. i3 TR T L
EEEHHOE2EEAA .U FERE S ED
FEEAREREMHBTFHR . FHEIETES.

2 MERENEE

safety HENABEE T FERERE PR R
PHLELAE. CREOFELZLYF LevesonF1%
AR B safery RS secwricy HEHER
w.ESE— RS R AR LR
B% . 3L IE M secoriey P9 540 M B &5 safety @95 Rush-
byl JE 3 King 4R fl £ 35 T Rushby 8 safety P
B, b MSS #1 UVAR B R EAY salety 17T
BHIE.HFTE MSS ERESL T safety WERIEE. B LW
LG K B security f safety RGN 2B ETT

OFFAHAAEHEAFH AL EH.REY B4 FEMARRYENRENTHRGE . TR QS MAHR #H
8,1+ S 00 . EIE R A O et T L R B AR T R

-8‘?-


http://www.cqvip.com

i 15 4

2.1 PN HAEIE

AR AT EM M secunry AR R TEE
E2IRE S secunty RSB E R4 T B se-
curtty B L )Y HE S EP R A RB(EER S
B il e s N R S A S
Ea. HES AT A RS NERY seounty 73K se-
curtty P9 8004 AR 4R securty SEBEAC# frigm #
LE.ULIBEE TR E 2 (security) EWATE
ESHE T A A VE. securnty PIR UL AE b 7 & IBHE
P REE 2 security WHETE K ER - ME 7.

Hz safety PRI

B safety HHIF security , B38040 BRI {TE S
RY A g S B A A S I Po i 2k JO SR R A B AR
A% security Bl M EFEENEE . EER
A A B R salety RS security lyiagEE A,
0 287 R . LR B {3 B B0 A8 A M) . R O
it safety MBI W ERH . SESTUEHE. A 2W
EEIER AT e, BT B TS (safery) UHEE
BEfRi MR R ERSERSTR. AENEY
e,

St T HRIE RS e —ImE s
FEWIT.

A EHE . BT W EE OB ES i A X Rk
2T

CEESTREN EE2ABEREHETS TR R
SERWAE . 5H T IESEA 3T,

AW EREA AR EaESTIES R
BB TR RE.

2.2 MEERES safety SR

AENARERSA BEFTRFENERSHT
ABCCRAABRER) BT safety HREFEAE A 03
BRTHIET

- B8 »

£ OO0 http://www.cqvip.com|

EMTVEBRMER) HESKHMETANDMEHA
HES ARG TR ERE LD B3 R
FPETE R ML F RITINER . D E B R E .

EMVIEEEE FEEHHOBNE. ARE
Tt F RS A ET R RERER,

— iR BT EEERAEIES TR EM
- RRN RIS A S KB ER
safety , [ EEM EE A — 8 R b TRIER AR iR . O
LTl safety RS EE BEA T IO T 52te-
ty PR & B NS safery WO T X8 T &
HEE. LIt salety B RTSF L EHRERILE
SHTEHAGHRSFEABRTEHC. . AR EdMmES
Pl H e e - EN T AE L Em
safety (R X BN E T IHHRE R G HEO RS AT &
FEFAEL.

HE PRI AT 7 safery HEETAS VLS . 3
{i1HEE 2 — 31 safery SEERE TEPI BEPT E M. £ 171
iR EFHET A bR R

Y azop” FPlog) [
Hbtop  ERGERIEMFETREARHES HTR
tEA UL e FIVATLUEAEN - TS - ThER: P
(N FrAET A BENER . EX E.AEA
EHBHNE K salety BF HUELRE—EFIH
FomagdiER@E o, B OXHEBE TR EEH
EHEE R E R fr A e EP op” ), AIAEER
E AR i safety FREAIEF LM (B Plop)) X HE RS
YGRS RE , R E T A AR F A RS L BBV A 4
BT IR ERE O B 2 RS . B iT i R TR safe-
v WMENE —E X FRTE . FREREE TEIF
EEREF-TEEN TR RS, LB A,
BRI RITER ES% safety K EEEN EXETH
il salety MR o, — B FHK . BEELEE 45 W
*E.

(N dhsfe SEAMEETELHSEE
4N EERARASEREET C T ITEDEY
RE RECEATELFTH . NESTT. AFRENT
B SNBSS E.

ZIA MKk S s STEEMELTE T
R ITAREWN O A ERMX TSNS
L PR TSEE B R iRIES M
. WHTFE— TR RFTASE @RS
B FR RN, LEONEHEA.

(3 & him o m Rod XA T BRI
HNNERTESHS S E— . XA R SR B
Z A M, LhniE & L S .

(shik=h & Fos WRLIGE. RN H N
.

R EERSMETFREMN . EITETERE
BEEMERFRBRIEN AEFTES.


http://www.cqvip.com

3 Safety PYEERIMERESHE

o 3050 B 8 Y B secunity A S safety AL A
TN ESTFEAEEENK A saleiy HERBRREEY
BELEM AT IR R E E BT safery
PR B TR . secunty PR NIAI&FAR T . 2
R EEEERTH.EL. S A TARES
—F. B secunty BESERE SRR . EEES
WIEEHFHAZRE T Y- B LAFE B securty 3
YEZ # SCOMP 8 UCLA ] safety P& TH R
BrE.-CEAEE P E g hE PR A"
#BJ.

EPRgHF ety NEBERETEETE
F B R R A HERER TRERE RS
i b b iEaL (B R—R A T Sy Ak dm
HAEE L, B HER 2 BRI TEE
Fr BB & safery 3 REMHEITHEEH LR
. TRIERART salety HERBE _H4HEH—n
R NE R R B B A S I salety (NTETR
PIHEBRTES RS MEFRRE S salety A #
W ETEAEL B EEARADE XS EA
safety I BIRtHER O FF Y EA R O &
Bt AT RE & R B safety AEEAYIEIE . THE . DBESIAT
PR D sefety PABCIEIR 2500 BE (- HL 0] . € B safety
HEMTRAIREHEES. —BRH safery AEBH T
B GRS TR

BT by Mt | o |[E ARG HEh
T2 i BN E ﬁ% Safety MM
safety otk |\fefll  mams -1_
HRPLFE ﬁL_Jﬂ;mq#
 EARE g )
Ml 3 Safety M#% 4 Safety W%
CECES T W R B

4 Safety POHEfy3LHL

Al safety A LR IR FELESA. B
WRitEE 2L a N BHITEE, T H BT E  safe-
vy AR RN B Y it e — IR,
saferty R #E LA By iR i1 35 MK L B0E . BB . AT
E.HBELEIWMESNFA L. TERITR LT RMEE
ERL T safety AR, DA EREAEHELES
FHEMRATHS FEEXMES B EN A
R

(REERANZE. BT BEGRATELXEE
HAOREERFUHECHBRERE MEEREEN
BBy R REREMNIIR.

(2isafery ABIRNETR . RELU T 250 MR R
KR safery B LUEFHD R E WA B2 safe-
ty HEHS M T EA salety ABHLE . FER P HITE

£ OO0 http://www.cqvip.com|

TEFICH A B e EE ey,

(3rsafety A ESREREZ MK XA safety 3
BESREREK ZMNEFXE . MthiEE i
A4 - 5 = A TRE B B 5 IR -

4.1 CRTOS Micro

CRTOS Micro H &7 x86 P EiE . A E{RIP B
1 DSP TMS320C3X % = M MM i mEs
g . SEEETHAENRERABETRIAE.
CRTOS Micro oF ¥ F B Client /Server $8 3% . [ Bt £
BETE AR E A s . CRTOS Micro 3@ T #4 8 F
12 48 3 3% 5, (BSP . Board Supporting Packages )42 38
EHNOEF RS NERBE YR B REHEER
B TET 43058 LA AL BSP W A & 5% 1E
ERERIOEM R A PIRITH S Haiv B85k b
B EETE , B SRR BT A0H R LU B BE DevLib &Y
EAREBEENE.

| smee |

[ zmze ) .. 7
StandardLibs, = A ,,1 Safety
UserLib evLi T

05Lib, Devlib,
"
Pt {GBiEEFE. IPC

W]

S AL EL D
ik AE | [Safery BE
& 25 [ uhE
Es5 CRTOS Micro E6 Salety
BERK /G HEMiE

4.2 Safety PIEEHLBIEIC A MYE R B R A ST

1A CRTOS Micre XFTEANFEEHINAE.
1 safety BT 0B PSR RE . mESHR.

safety HE FLIEAREBM I ABIERR
F FRYYBERELAER SR HEiRiHEEE
E.e T BRESHFHE AET RATFHErE. B
— 7} .safety pq3% FE & S1VE2 B . 5B 12 BSP 13 iR
FEEBEE BN safety 805, Rt B R EHKE B
B RERSSEESHABEHERSRATS
WL RIET E24.

safety SERE SRR EOT LI F W 2 — R DAY safety B
WoRMNAERERSN (P ISHETCHIHETR
BoD T, L RERES. AR ELRS
o, etk e S eHMLEEBSOKEE
Eao M e 5 2R LTIl satery RS F|E
RiENOAshERTIR.

Sl wramss | 22BEE |
1
ﬁmzzhiﬁ - A¥E ]
.. T 5
P : BMELEL,
[REELEE )| FEEENAT)

&7 Sa{ety.mﬁﬂbﬁﬁlﬁzﬁi
089 -


http://www.cqvip.com

Safety A H A ERTERESHIR S H#E 76
(ERiE AT EER, LT EFH#E . VT CR-
TOS Mucro FAER T safety BE IR FHEL N R &85
FENTESZeHEcH TR FTETBEMTUHET M
Al it CRTOS Miero I EBENHIE L4
Gafety) MW AR ERESLRRBES: B E EHLESE
I 4 (safety ) FEBE BhIT 98¢ Ko U 5L A 26 30 Sl 6 4
K5 AT A safery FEE KBS safety B F
#%:safery AR F 25 safery FOEM SRS HIE L AT B it
R EN LTSI safery 6L P R4 =L E
HEIFHTAEFS -BH#ETRIE RIETENHR
KEVEEENBFH EERELNEEFEKE TN
B 09 B B3 == (8] , {3t 5 FH 11 A

SR safery AH R LB EL BEHH
Z - X ER AT O safery A ER PSS
*BEE LB R cafety HESHRER S 6
BI3k K .safety HBER)R 7 ALK safery UM IS
FEEEHT TR FEEMASIREERELE
CRTOS Miwcro F#it T safery WEM TR . E

£ OO0 http://www.cqvip.com|

FEAM T satety IREVLSIE BHSThEE.
RRAESEXHEXHALRET IO EE BT —
F AT H TR LA,

& % 3 W

1 Browen | P.Stavndau V. Farmal methods and software

salety. IFAC Symposium, Znnch, Switzerland . 1952. 83 ~

&3

Leveson M G.Shumeall T J.et al. Design for Sale Soft-

wate. In: Proc. AIAA Space Sciences Meeting. Reno,

Mevada,19E3

3 Rushby J. Kernels for safety?. Safe And Secure Comput-
ing Systems Symposiom. London: Blackwel! Scientific
Publications  1989. 210~-220

4 FKing R. Salety kernel enforcement of soltware safety poli-
cles ;[Doctor Thesis] USA  University of Virgime 1955

5 IEGH. W AILARE. F MU B SCIEEE RapHE (M4
BEESHEE KB & FEEICFHRET 1995

& Ammann P. A Safety Kernel For Traffic Light Conrcol-
1985. Available at . http . & www. isse. gmu. edu

T EFEPF- WENSRERENRT -(HIRX] A8 - 278
A .2000

2

(L F66HD

7 Miss America 55260 R (A2 >R D # (#5 ) .CR=231. 05, PSNR—=37. 83dB

8 Salesman SE16MIFEH () HBAEE (FH).CR=66.17,PSNR=32. 38dB

2 Shapiro ] M. Embedded image coding using ze-
rotrees of wavelet coefficients- TEEE Trans. Signal
Proe. ,1993,41(12) :3445~ 3462

= g0 -

3 Xiong Z,Gulerguz Q,0Orchard M T. A DCT-based
embedded image coder. [EEE Signal Proc. Letters.
1996.,3(111


http://www.cqvip.com

