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[ Abstract]Based on the old component dependencies, this paper presents an Architecture Analysis and Design Language(AADL) system reliability
model transformation method. It expands the dependencies to semantic connection, parameter connection and subcomponent calls and realizes the
transformation to General Stochastic Petri Nets(GSPN). Therefore, it makes the model transformation rules from AADL reliability model to GSPN
model more maturity and realizes exact and entire evaluation to reliability of embedded system.
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system implementation cruise_control_system.impl

connections

--data port connections not included

--bus access connections

bus_access : bus access CANBus -> Speed_control;

end cruise control system.impl;

process Speed_control

features

speed_out : out data port;

bus_access : requires bus access CANBus.impl;

end Speed_control;

process implementation Speed control.impl

annex Error_Model {**

Model => errormodels::S_cEM.impl;

RS

end Speed_control.impl;
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system implementation basic_control.impl

subcomponents

control : process control.impl;

error_monitor : process error_monitor.impl;

connections

a 01:

data access control.error_log_data->error monitor.error_data_in;

end basic_control.impl;

data implementation logs.error_logs

annex Error_Model {**

Model => errormodels::Data_ EM.impl;

it

end logs.error_logs;
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error model Data EM
features
Data_ErrorFree:initial error state;
Data_Error:error state;
Trans_Fault:error event{occurrence=>poisson 0.3};
repair:error event{occurrence=>poisson 0.7};

failedvisible:out error propagation{occurrence=>poisson 0.3};

end DataEM;
/basiciconlrol System \
(a)AADL 7
Data
I Data_Error failedvisible
. Failed
comm erronltt BB R
basic_control System
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process implementation client_server.impl

subcomponents

client thread: thread client thread.impl;

server_thread: thread server_thread.impl;

properties

Actual Subprogram_Call => reference server_thread.control mes
applies to client thread.call server;

end client_server.impl;

thread implementation client_thread.impl
calls ¢
1

end client_thread.impl;

call_server: subprogram service _it;

thread server_thread

features

control_mes: server subprogram service _it;
end server_thread,;

error model control EM
features
mes_Trinitial error state;
mes_F:error state;
mes_Error:out error propagation;
Transient Error:error event{occurrence=> poisson 0.4};
Restart:error event {occurrence=>poisson 0.6};
end control EM;
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thread data_control
features
in_data: in data port;
out_data: out data port;
monitor: server subprogram service _it;
end data_control;
thread implementation data_control.impl
calls {

reciever: subprogram service _it;

sender: subprogram service _it;

I8

--connections
--parameter in_data -> reciever.in_parameter;
--parameter reciever.out_parameter -> service it.in_mesl;
--parameter sender.out_parameter -> service_it.in_mes2;
--parameter service_it.out _mes -> out_data;
end data_control.impl;

subprogram implementation service it.impl
annex Error Model {**

guard_event =>

in_mesl[data_error] and in_mes2[data_error]

applies to monitor_failed;

RS

end service_it.impl;
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GSPN #ifl. ‘Bifiid A & H#0 in_data BWKCHHE, LW
3ATFRFHAE, BT monitor AR IE M O
out_data IR IEFHE . (£ LR AT AES Bk (B b
LLIAY), BT RF R E P ELR). £S5 H0EE
o, JUASF R A 65 DR A% 48 L OB guard_event

SRubH; FEAFRF RS, FREF reciever Ml sender 43
IR B monitor AT IRERE. HiX 3 ATFR)TE LM
PIHRBEA, 45IRIRASN Data T Data F, #5iR%EM4H
Transient_Errorv Restart, [a]4MME#E4E1% Data_Error, 3 4h,
T F2JF M monitor 3R A H R BAR BB guard_event A
45 R B 0F monitor_failed, 8 it 2 % R 1M 1 14 B KB
E ARG MR

BRI P

oul_data port

(a)AADL Ri#l

Reciever Reciever

Datz_F Ktk

Reciever
Datz_Error

Reciever
Data_T

A

Monitot Monitor
v Date_F : t Data_T
Monitor
DatziErrorC
A monitor_ Mofitor
failed

Sende
Data_T

Kt

E/CiEndl]

Data_Error gepder

it

(b)GSPN 1
Bl 7 AADL $UEHf- RIS

5.4 AADL JiE gLl

1E AADL ZMBE R, JRBh R — BB AL B fn s
HME B, BH—F TN &R AER a0
BRI, W 3 AR B IR (flow
source)s i H B (flow sink) 2 (flow path), Hrr, FHiE
AP H MR RGN AR WO, TR IR I
YR ER 3 O A B H B i — 4 IR 8 SO B B B
H BB SR A — R 4 75 2R 43 A7 vl S ik R 4 IR B3R G 4%
%, BTRBERREE S MM REEERE KK, FHiLE
R B R AR R 20 IR B AR DA R B A R G T A ek R VB
FERE T . WA IR AR — MR, IBALE
R LR TA TGS Z B SR GBI RE, B AT
MAE H— AN SR, M 1 BROX AR R 5B A — A4
WEME 2 B, DLXF T R REHE R B s,
Bl 8 B

7~ SYSTEM N
in in in|
ropagftior propaggtior ropagptior
'CR—
jout ut out
profagatiqr propagatior. profjagatiof
\ﬂ ow source Fatk Hatkn flow sink/

B 8 AADL ¥ith By iR 1% %
i 2 v A A DCRT AR IRAFAE T AR 1 AL BRI %



26 o

L #&

201147 H 20 H

T L _EREREAT, 38w DU IR T AR P 1A I 2 s
17, IXBEAR RGN PR R ik 12 0 £ U500 S 28 3 0 9 T DA i
i FA R AR AR R s, s, %
W HAFR O, BB Bl SR AR A
FIREEY, X TR DAL b B B DR AR R L, TR Rt
R, ke BN, k& EAFERKEIRERD
SRR W BB, ML B 82 B8R
B DR AG 4, B AE [ 8 o, A4S A FF 42 K 2 H) in propagation
#RAMFE A, BA1% A out propagation A H]F KY,
X RAG R LR A 6 R T SR B MG B R ML 1B 8
oA IRE R, MR- AT T 2 B K
TR b, 7 TR AR A B 53 v At A 2 4k SR R A
00 e £ ) 0 ik 2 A HO B R AR O\ LR H o

6 BiIRE

ASLA 4T AADL BB R ] GSPN nJ S A 1Y f 6 20
Hedfe, X AADL AR A BT AR WO AT M 4, BT iR e
A HI AR R R EL AR, K AADL At 5 35 A0 0] A A5 50 2 ot
W RPE GRS FRPE R RS TR IR e 22 A 3 A
AT TIHEMBISE, 56% 7 AADL A] SEMERIRI BRI, JF
15 ©F 9 AADL W 5 P31 A T2 B b o S5 35 3 0 2 i #5 4e
MU, AT S PEAS THEINSE & o BAASOH AADL W 4
PRI AT T 7 S M5E %, B AADL 35 5 i AEA
U7 B L kA, ST AR TR A, )5 A AR
A58 A AE T B3 AADL by i 1 ST 4 S8 A B2 g AADL Wy
SEPEVE A5 BEALE] GSPN Wl SE Mk VT FOBEAL AR R AL L, 52
38 T A P PP LR A T S A Y 2R

2530k

OMG, Inc.. Model Driven Architecture(MDA)[EB/OL]. (2009-01-

(2]

[3]

(4]

(3]

(6]

(7]

(8]

[

[10]

03). http://www.omg.org/mda.

XWeAE, A, P, A ATtk E R ITAD]. VAL
T#8, 2009, 35(3): 57-59.

Feiler P H, Gluch D P, Hudak J J. The Architecture Analysis &
Design Language(AADL): An Introduction[EB/OL]. (2006-02-06).
http://repository.cmu.edu/sei/406/.

Feiler P, Rugina A. Dependability Modeling with the Architecture
Analysis & Design Language(AADL)[EB/OL]. (2007-07-08).
http://www.sei.cmu.edu/library/abstracts/reports/07tn043.cfm.
International Society of Automotive Engineers. SAEAS5506/1-
2006 SAE Architecture Analysis and Design Language(AADL)
Annex Volume 1, Annex E: Error Model Annex[S]. 2006.

Bause F, Kritzinger P S. Stochastic Petri Nets: An Introduction to
the Theory[M].
Verlag, 2002.
NASA Office of Safety and Mission Assurance. Fault Tree Hand-
book with Aerospace Applications[EB/OL]. (2002-08-01). http:/

Berlin, Germany: Friedrich Vieweg & Sohn

www.skybrary.aero/bookshelf/books/394.pdf.

Zhang Chenyu, Yang Zhiyi, Dong Yunwei. Research and Assess-
ment of the Reliability of a Fault Tolerant Model Using
AADL[C]//Proc. of ASEA’08. Sanya, China: [s. n.], 2008: 45-52.
Rugina A E. Dependability Modeling and Evaluation——From
AADL to Stochastic Petri Nets[D]. [S. L]: Institut National
Polytechnique de Toulouse, 2007.

Feiler P, Hansson J. Flow Latency Analysis with the Architecture
Analysis and Design Language(AADL)[R]. [S. 1]: Software
Engineering Institute, Tech. Rep.: CMU/SEI-2007-TN-010, 2007.

G EEHE

(E#255 20 5))

R 4 RWUE ] — Blm R B4 | i R4 e K, 5%
IR B R W AR PR R o X T T IE R R R B
A AERA R KBRS, NTHENRERINS R G AR
HYSEM , ACSCH B AR R DL BB SR FAE AR AL, R
AP 4 AL, BRI BG 2 b 52 S0 B B A iz Al
AR RE M o

5 RWEZRZE A X B B FE O T, A
SRR B T K AR MR BE AR A R A B TR

ASCHR G, fEGIER 0D BIREET, WRAKE
AP HRCR A T AR E SR A TR 1R A 1 A A
o PRI, MWDK B4R i AE — TR LR T Sk
— BB, A SR I AR R T R R L
5 SR

A% S ARG A2 110 R JBE B S A B0 A dg /I L
BIE R 5IN T — RO WA ORI DR SR 7 T AT S AR
LU THEMRE, BEHRKBE. REE%ZAR N s
R ek E .

S 30
B, ARG TR B NRA TS R D] TR
R FABFE, 2007, 24(12): 162-164.

(1]

FESAE, FEktl. FET FE50H BRI SRR B AL A F 5 R[],
PHEALM FAFSY, 2009, 26(7): 2719-2722.

ko8l & £ RWRNITTEGERDL PR, 2003,
30(2): 312-314.

WHER, B K BE, F BTN DR RER
WRMBRT]. VML TR, 2008, 34(24): 155-156.

Chen Yixin, Dang Xin, Peng Hanxiang, et al. Outlier Detection
with the Kernelized Spatial Depth Function[J]. Pattern Analysis
and Machine Intelligence, 2009, 31(2): 288-305.

Shawe-Taylor J, Cristianini N. Kernel Methods for Pattern
Analysis[D]. Cambridge, UK: Cambridge Univ. Press, 2004.

Wu Mingrui, Ye Jieping. A Small Sphere and Large Margin
Approach for Novelty Detection Using Training Data with
Outliers[J].
31(11): 2088-2092.

Tax D M J, Duin R P W. Support Vector Data Description[J].
Machine Learning, 2004, 54(1): 45-66.

AR, SRIFHE. SR AR AT B RS H
2%, 1992, 6(1): 81-86.

Pattern Analysis and Machine Intelligence, 2009,

G RBE



B37% A 144 W A, R, 5K L, % —Fh AADL RGEA] SRR AT 15




