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Abstract: In aerospace embedded device development process, the method for reliability evaluation of components and circuit design is
relatively mature ,but its perspective has some limitations, its evaluation results cannot directly reflect the degree of compliance with the
requirements. AADL ( Architecture Analysis & Design Language) can provide accurate and executable semantic description for functional
properties and non-functional properties such as real-time performance and security. A reliability modeling method of embedded system
based on AADL is proposed in this paper,which can solve these problems effectively. The AADL core language is adopted to construct
system—level architectural model and it provides theoretical basis for designing and validating the architectural model. EMA ( Error Model
Annex ) is adopted to build the reliability of embedded system, then the usages of error type,error propagation,error behavior and related
properties are provided. Finally,a data gathering and recording system is given as an example to illustrate the efficiency of the modeling
method.
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error propagations
ADdata: in propagation | ValueError| ;
ADreset ; out propagation { ServiceOmission] ;
flows
AD_efl s error sink ADdata] ValueError | ;
AD_ef2 ; error source ADreset{ ServiceOmission| ;
end propagations;

1.2.3 #ME4TH

%47 4 ( Error Behavior) 22 T # b 44 |
B BREIR AR DA R = A2 n ey 5 e 5 R iRAS 1Y . 4 4L
AT RN ZE A REAT

HAFS AT R X TR — A 8 SRR R
EATRARIMER LA S AT RIS A i b — B2 2 A0 o] 52
W e BRAR ZS A2 Hh B A A S5 R AT
A A AR R AL I, 1R 3 SRR A T
P2

CABEAT R X TR TR AT S BT
ZEL A PR A B PR 85 RIT 2 42 il PR 28 g Bl B DG R K e
RFR W T AR I R AT DUAE 25 0 B A R J2 G AT
W RS
1.2.4 & #*&

TE S5 R 3 AT AR DG A — 26 S 1 91 G e A ) AR
R 4340 ( OceurenceDistribution ) , /™ & P4 2% 5| ( Severi-

ty) , AT BEYE ( Likelihood ) , f& 3 1 ( Hazards ) 4™

/F ailure
@

error behavior Simple
events
Failure : error event ;
states
Operational : initial state ;
Failed : state ;
transitions
Bad: Operational -[ Failure ]-> Failed ;
end behavior ;
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device ADS1258

features

ADdata: out data port dumyl ;

annex EMV2 { * *

use types ErrorLibrary ;

use behavior DGRSys_errorlib ;Simp]e;@

error propagations

ADdata: out propagation { ServiceOmission, ValueError, LateDe-
livery | Q)

flows

AD_ef_0;error source ADdata { ServiceOmission| when Failed;

AD_ef_1 ;error source ADdata { ValueError| when Failed;

AD_ef_2 :error source ADdata { LateDelivery| when Failed ;@

end propagations;



properties

EMV2. .severity => 1 applies to Failure;
EMV2. .likelihood => C applies to Failure;
EMV2: :hazards =>

([ crossreference => "1.1.1";

failure=> " No output data" ;

phases=> ("all");

description=> "No data out due to ADS1258 failure" ;

comment = > " Becomes major hazard, if no rdeundant
ADS1258" ; 1) applies to Failure ;@
# o

end ADS1258;
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