B4l 56 2 1 S Vol. 44 No. 6
2017 4£ 6 A COMPUTER _SCIENCE June 2017

ETHEMSITHHBRARNERZES AADL EEATE M0 H %

EER T B s
(EEMEMRAFHHNHMZEEHAFR X 210016)
(BREFEARE F L AHRAHF S #FH 211100)

W OE ARAFEMIMHLERAETAADLIZISAX ARG FEH XD, SIM AADL A 2] # 538
(Static Fault Tree, SET) & 945 3, F R BUBRE TS ET R AT REMBITHH, FLE S AADL 4544
WA E T AR KGR T A AADL A 2] SFT AR #35 LRe SN, A R T AADLEA eIk AL %
BRABSHERFPRSEOAE; R NERNE ARG RH EALKPRAG T EFLRFTTERSH,
M B E TR 5 ik 8 T AT A A R .

XA AADL, B SH, T RS, R 4k
REESFEE TP311 ARARIRES A DOI  10. 11896/j. issn. 1002-137X. 2017. 06. 031

Reliability Analysis Method of Embedded System AADL Model Based on Fault Tree Analysis

LI Dong-min LI Jing LIN Hua-feng
(College of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

(Collaborative Innovation Center of Novel Software Technology and Industrialization, Nanjing 211100, China)

Abstract We used architecture analysis and designed language( AADL) to build embedded system semi-formalization
model, transformed AADL model to static fault tree (SFT) model, and analyzed the reliability of the system according
to the fault tree analysis method. Firstly, the reliability model is built with the attachment of the AADL. error model.
Then, the semantic mapping rules from AADL model to SFT model are designed and used to transform from AADI.

model to SFT model. Finally, based on the example of aircraft wheel brake system, the reliability analysis is carried out

according to the method proposed in this paper to prove the feasibility and effectiveness of the proposed method.
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error types / /4 IRIE RIS R
NoPower ; type;

NoService : type;
ValueError : type;
NoValue : type extends ValueError;
PlatformFailure : type;
HardwareFailure : type extends PlatformFailure;
SoftwareFailure : type extends PlatformFailure;
end types;

error behavior bscu

events

BadValueEvent error event; //$8iRZEH
NoValueEvent: error event; //4S i85 4
LateValueEvent: error event; //4EiRE{4
states

Operational ; initial state ; //FJEIRA

state; //ERIRRTS

Failed : state; //45iRRAE

end behavior;
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use types error_library;

use behavior error_library: . simple;

error propagations

sl pedalvalue :inpropagation{NoService} ;

s2 brake:outpropagation{ NoValue} ;

s3 skid; outpropagation{NoValue} ;

s4 processor ; in propagation {SoftwareFailure, HardwareFailure} ;

flows

s5 nopedal ;error sink pedalvalue{NoService} ;

s6 noskid; error source skid{NoValue};

s7 nobrake; error source brake{NoValue};

s8 platformerr: error sink processor{SoftwareFailure, HardwareFai-
lure} ;

end propagations;

componen terro rbehavior

transitions

s9 terrfrompedal; Operational — [ pedalvalue { NoService }] — >
Failed;

s10 terrfromplatformsoft

lure} ]—>>Failed;

s11 terrfromplatformhard : Operational — [ processor{ HardwareFai-
lure} J—>>Failed;

propagations

pl : Failed —[ ]—>> brake{NoValue};

p2 : Failed —[ ]—>> skid{NoValue} ;

endcomponent ;

Operational — [ processor { SoftwareFai-
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NoPower 0. 0015
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NoService 0. 0032
HardwareFailure 0. 00204
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*3 FHEEERF

Failure Description Failure Contribution Importance/ %
Monitor that causes an invalid 1. 620804E—004 18. 84
Monitor that causes an invalid 1. 527296 E—004 17.75
Processor error with types { HardwareFailure} 8, 415714E—005 9.78
component cmd on skid with types {NoValue} 8. 104021E—005 9. 42
component cmd on skid with types {NoValue} 7.168941E—005 8.33
Error Propagation on unknown propagation pointtypes { NoPower} 6. 857247E—005 7.97
Processor error with types { HardwareFailure} 6. 545555E—005 7.61
Error from component partition2 with types { SoftwareFailure} 6. 233861E—005 7.25
Processor error with types {SoftwareFailure} 5. 922169E—005 6. 88
Processor error with types {SoftwareFailure} 5. 922169E—005 6. 88
Error from component partitiond with types {SoftwareFailure} 5. 922169E—005 6. 88
Error from component partitionl with types { HardwareFailure} 5. 610475E—005 6.52
Processor error with types {SoftwareFailure} 5. 610475E—005 6,52
Error from component partition2 with types { HardwareFailure} 5. 610475E—005 6. 52
Error from component cmd on skid with types { NoValue} 5, 610475E—005 6.52
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