ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software, Vol.21, No.5, May 2010, pp.899-915 http://www.jos.org.cn
doi: 10.3724/SP.J.1001.2010.03700 Tel/Fax: +86-10-62562563
© by Institute of Software, the Chinese Academy of Sciences. All rights reserved.

ERBMAREH RFERREHIZT 5 S IES AADL
BER" B B # A RRE DRE'

(AT HAEHR K WP AL 100191)
%(Toulouse Institute of Computer Science Research, Toulouse, France)

ST K2 HENRE S EARZE BT BN 310027)

AADL: An Architecture Design and Analysis Language for Complex Embedded Real-Time
Systems

YANG Zhi-Bin'*, PILei’, HU Kai', GU Zong-Hua’, MA Dian-Fu'

'(School of Computer Science and Engineering, BeiHang University, Beijing 100191, China)
*(Toulouse Institute of Computer Science Research, Toulouse, France)
3(College of Computer Science and Technology, Zhejiang University, Hangzhou 310027, China)

+ Corresponding author: E-mail: kenney@cse.buaa.edu.cn

Yang ZB, Pi L, Hu K, Gu ZH, Ma DF. AADL: An architecture design and analysis language for complex
embedded real-time systems. Journal of Software, 2010,21(5):899-915. http://www.jos.org.cn/1000-9825/
3700.htm

Abstract: This paper firstly presents a summary of AADL (architecture analysis and design language), including
its progress over the years and its modeling elements. Then, it surveys the research and practice of AADL from a
model-based perspective, such as AADL modeling, AADL formal semantics, model transformation, verification and
code generation. Finally, the potential research directions are discussed.
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FAE T HRE AR S R S SN R A R R e 1 SR, SR [ 11RR L 2 fig 0% B & 4t (performance
critical systems,{&/F% PCS). o1 T T SORE B2 L S5 A i I (14 22 5K 3X 8 28 0 AR 19l S ok 42 20, A ] 8 v 5 S 0L o ot 2
)52 A RN 2 S R, I A 200428 S T 25 W T 5 Jl AR 27 AR SR T S e ] T s ) i R

WL UK 5)) T K 75 ¥ (model driven development, &% MDD)fgMS 7 5 WIBY Bo G R e k4T 40 41 5 36 30E, A Bh T
RAIF 28 40 (¥ 5 5 8 1, 5 A kA R O i) 5 A i o i 2 vl R 4 R ) e s (UL TR R A R 45
BRI 3l (model-based architecture-driven) 1 W v 5 T & 75 v il 0y B 2 N 2 5 G0 Sk I 2 90 o 8 b —
AN L[V THT 2 BIF 0450 PR A AR 4l M IR T

WO W AR SR E F EE A UML(unified modeling language) #l ADL(architecture description
language).UML ] & 4ifi ib R 45 10 A4k R 8500, 00 7 30 R A USR8 19 38 20 fig )& 1 43 H7,0MG(Object
Management Group)%t /)5 & X. T UML Profile for SPT(schedulability, performance, and time,fii# SPT)? UML
Profile for Qos/FT(quality of service and fault tolerance, fii#% Qos/FT)FILL J2 UML Profile MARTE(modeling and
analysis of real-time and embedded systems)™, & AT14k 7K T UML (¥ 2 #8122 40 4 5 925, DR e S 3 22 i) ] A7 AE A
— 2 ;1M C2,Darwin, Wright,Aesop,Unicon,Rapide %5 ADL #7218 F 4035 1 80 {4 1k 3R 45 M A 5 5, 3k DL e 4K
FELE O R BE v SR . BE YR A7 PR S5 2 5 SR MetaH 2 [T [7) 25 FE T R 4L ADL, AT LU TR A ZUSE ) &
G R A HA 5 T (H MetaH 76 FRs AT A RE5 /AR . n97 . 530 ADL AL R B R ALK&
E VRN

2004 4E, 2 [H/ V5 % L2t £ SAE(society of automotive engineers)?E MetaH,UML f 34t b $2 tH i A\ 55k
N R Gk R 451 0 M1 5% 118 5 AADL(architecture analysis & design language)®, 3 & 4ii i SAE AS5506 ¥R,
H A2 SR — b o T S 08 1 1 7 2, B0 B 0 BTN S S I RS 3L A R 45 0 K Dh e S AR D g itk
R R 2 M B R Gkt AT BE. AR A B GRS T g HE
Z F.AADL BATiBLFI B ThRESR . vl R AR A i T 2 AR ) N BT 5%, AADL £33 T WS Tl 7 4%
A2 W A5 MR 8K (W1 Alirbus,Lockheed Martin,Rockwell Collins,Honeywell,Boeing) ] 3 ¥ ;CMU(Carnegie
Mellon University),MIT(Massachusetts Institute of Technology),UIUC(University of Illinois at Urbana-
Champaign),Pennsylvania K2%,NASA L\ & 7% [H IRIT(Toulouse Institute of Computer Science Research),INRIA,
Verimag 6T 5 WL 5T AADL J& T TR AT 59 . TOPCASED! ), SPICES!), AVSI-SAVIFIZE L [{k S5 Talk F A
FARAIFEZ 5] AADL KBTI H W & AADL brdld e, g TR, BUE . Bk, nf a4,
AT R 43 AT BA B B BT A e 5 U T R A, X Lt H T AADL BIFSE R

AADL B\ k2 FE T AR Y BR 2 i 1 N 3 S I R G e vk 55 SR R il (. AADL e H 1R 2 il iR 22—
W05 58 3 A SO BB IR B e vt 5 0T KA B SRR 1 JLAE AADL (RIS R0 R, B AT — L8 3 B8 2
AT BEY (execution model), ik &5 8F ST # 3 DL R AP BT ELE W SIS AL 56 1 795 17/ AADL [ KR J i e L s BTG 3%
552 W58 AADL 55 ST, 2T AADL [R5, AADL B[ 5 UE 55 ) 4 LL A LT AADL B 1)
B A A N A 3 A4 AADL IRA MBS 0t LR 28 4 TR AADL 18 H SEk i Ja e
AADL W e AR 5T A & 7 1)

1 AADL &4}

1.1 AADLARERIE

AADL 4 A Peter H. Feiler £l Bruce A. Lewis 45 T AADL (1) & J&& i 2! 42 i AADL /& 7F MetaH,ADL
PLA RN E = UML M1 HOOD(hierarchical object-oriented design) HI%Eft & B i.1991 4 fE % H
DARPA i} ¥l DSSA(domain specific software architectures)iil H 37 #F T, Honeywell 525 % 32 H K R 45 ¥ Hh i 15
T MetaH, EH T BT ATHEHIS RE KRG WHIR S 58072 1999 4,2 R FH TR X MetaH i3
AT T KEWFSG L WS 2 i PR R G AL, Ada95 Rl POSIX /i) fFAC # . MetaH-ACME %4, ] 4
PEEARZE 2001 4E,SAE #EHIFET MetaH & X — MU= H T 1K R 451 iR 1E S hrvE, Rl Avionics Architecture
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Description Language(AADL), 32 R 4ifi i b5 fE 0 2% WL 7 2 1) 55 Bdin L B S . 8 . 5 R T Rk
J5.2004 4E, AADL brifEfb 153 73— 25 3 & . SAE,CMU,Honeywell 254t [Al $2 @ 37 i A SUSE I R R R 451
IR VE S ARME, I IE T 4 N Architecture Analysis & Design Language(AADL).2004 5 11 H,%4ii T AADLI.0
WA, BASCA 1 T 30 45 HAZ 0 TR 5 BB VA RIS X.2006 42K AT T — 29 & Bt £F (annex), W1 Graphical AADL
Notation Annex"', AADL Meta model and XML/XMI Interchange Format Annex"% Error Model Annex'%,
Behavior Annex"),;UML Profile Annex.2009 4F 1 J %45 T AADL 2.0 Jix 4!,

1.2 AADLE#TE

AADL M M NS TR RE I WA R G5B R B HEHR RS A8 S5 AR T REPE
T 3 A AR He (mode  change) 1 32 47 W 44 3 4 f i A il sk FH P o ST R R A SCRE T s 0 T R 22 R gt
KL, AADL i i {9 (package) AT 1L AADL 41 T 3 @i 77 030K . XML LA AL i 1 B s, A S A
VA4 ) R 4 (cruise control system) ] AADL #5714 4 /44 AADL [F A AR T 5.

CruiseSystem
WheelProcess CruiseProcess
|
I
Throttl
| Voltage (50Hz) Throttle
Wheel [ <4/ Voltage Speed
Tour/ 7 I /@ —
/ Lo : Required speed /Speed Tours per period/
>—7> Tour Tours per perlodH | f ;
/ / : Actual speed &/ Speed
I
I .
| 20tz Display
! - Speed /
: (100Hz Command L /
: % Speed //
| ——¥ Voltage 7
I / /
I
| \
‘ T
| o ! |
I
|
Processor Bus Memory
Event port connection Data port connection

Fig.1 Graphic AADL model of an automotive cruise-control system
Bl RAR RS R L AADL BB AL R

(1) R

AADL JE T 3 KM R AT SR LR R A R AR 1 P T 3R A A4 2 5 0 e 0 45 4
PE(data). ZkF%(thread). ZEFE4](thread group). #EF(process). T FiFF (subprogram)f£f; #0471 & #)4F H T 1
Ak 2R 45 F) TR AR A 55 AL B 28 (processor) . K $UL AL BE 2% (virtual processor). £7fifi #(memory). =2k (bus). L&
#(virtual bus). JME (device) W 1 RG MM 2H & A IR AR, 2 IR A EE S R AR R G50 AR L PRI RS
#J 2F (CruiseSystem) . # F£ #4 1} (WheelProcess,CruiseProcess) « £k & #J £ (Wheel, Throttle,Speed,Command,
Display). AbFEZFALE. AEMHARAIAT LRSS0 AR I8 R 8 I A4 2R 5 R .
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(2) HfFHE

AADL 445 52 SCA 43258 (component  type) A1 52 (component implementation). — AN 24E 1 — 4
FRBILL T 0 Ay 1 AT AN ST A 28 B ISR A (14 T 2 10 (i N B i 10 558 ) A 42 ST O T 47 3k 4 2
M S EE R (PRI 55,60 i, BERE M F CruiseProcess HH 4 ANZRFE T M F B 2L 2 0 ST A4 14 2 B4 sz
TR 2] 4k 7 1.

(3) MIFFFEAE

AL (feature) & 14 AR S 2 5 SIK — 38 0, TR A4 (e 1% AM 2 O, E BEREE 4 Kam B, TRF . S8R
TR TT ) T SO 2 TR s . SRR A AR L, o i . FAE . Bl L1 1 T R EER A
T BN A g OVUEAT A TR T ST AR AL U5 4 O, 43 O TR T U5 1) (required subprogram
access) Fl T F2 /7 2L # (provides subprogram access), Bl # 3 7 7 B Uy in) FoAh A4 A2 DU 38 1K) TR )7, Ji 38 Ron 4R 4t
TR 5 AL ke U5 1], 7T LS fp i 72 7 #8780 T 7R vr RN . i i S g 28
T RE A 18] 43 DA B A8 A2 7 T R ) 7 il i T L S O B S MR R R J5 A T S
2 ) .

(4) #Ef. W

AADL ¥ H % #(connection) SR ¥4 {1 2 A1 (A8 FLAT Ay, 5 W A4 A% B, AADL SCRF 3 Al 2 77 2o 1
HEHE . SHCE: K oUs 0 R i R T RR T R AT R 1 Ta) B B S A T S R OE R IR — A SR
FAAE 7 1) B0 BT A6 %)% 16 2 5097 TV 1 1R 500 05 U 1) 3% 42 S 03 S 008 U I e 4 o 5 e Uy ) 3 42 DA B T2 5 1 In)
ol R BRI BRI R IR I,

FEREIE S T AT A R R Wil R AADL BIN T i (flow) MR &, Tk RGP 15 B A%
i )32 AR R I S BE R L R VR R 4 (flow specification) AT S 3 (flow  implementation). it K8 £ 76 74 £ 25 71
e A AR AT UL IR YR 45 A (flow source)  H BR 45 1 (flow sink) M 442 (flow path), Y& 45 i A1 H br &5 55535 &
FAAF R ARF AL 3 20 T2 A A2 v N — AR IR 31 g — AR I 0 3 2 9 S BT A 1 S TR e s S B0 48 4 o rh i 8 A2 1Y)
FAR S BAEAN 22 4 1) 31 21315 7T (end-to-end . flow) i SC. 3 21 3 L ) Fifi b nT LA T SCHRF 3 21 3 3E 38 43 B Al el 5
PR3 4T

(5) Hf)E

J& 1 (property) T 4ifi it 44 28 5 46 Hh 1) 249 41, BT =l Ty i Ja 24 o, 3 T SR 38 UE 5 40 B 2R 490 1) AT S
Ve PR PESEE B A AR AT I TR SRR R B B D R SRR BA AU L A R IR
S AADL $&43% T bRtk (1 Ja 1k 82, B P A n] DAARRE 75 208 SR 0 8 Ak 8 Tk FTARR AIE 1R DX A T AR iE 2 L ik )
Dy e 11,0 Ja M D) 0 2R S R D RE A 0T IR 20 5K

(6) B

AADL 183 #5520 (mode) K il R 12 4T I 44 3 45 74 (1 30 A% I8 A0 AR =l A2 2R 48 B AR PR 8 A IR 8 VR 7R 3 i
EHIRGE R EFE YA . N T B3 S8 e D N T RS D REAT 9 B AN R BC A AR 4 AL
FRAR R GG R AR, RE S H 0 1A R G5 M T A AR SRR K

7 ¥ REMHAE

258 SOFT ) 8 PEAS B AL H 7 R BRI, AADL SIN T B AR B MRS 1A A RV R TR AR
AADL KO0 e AR R 58 SC— 250 ke B A% 70 42 (error model annex)!' ST M (. RO ARBE AR . R AT
2k Jea MR AT 4 B £F (behavior annex)! 58 T AADL XA 1 S BR DI REAT M 10 VRGN FA B8 g, DL 4 S )
AeAT 0 B0 AE A B SRS AE .

S A0, I TR E A L SE I R G A, AU S AADL 8 MR 8 I A L s (N B . e IR BT I )45
M H S MR BRI AADL SCRERR R, e, BRSSO & R & o
W RE SR W S RE 2 P I e A Se . Bl A A0 58 2R B 823%, i RM(rate monotonic),DM(deadline monotonic),
EDF(carliest deadline first)&5 .1 $598 FE 570k & AEAL SR M 4 1) J@ pE .
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2 AADL B9 INAR

2.1 AADLESHIMR

N T3 AN BN 75 K, AADL 1 5 A B IE T Bk — D e MY AADL i 5 9 A R SCRTE AL
FRE R T S0 M S R Gk R G B 5 20 AT
2.1.1 AADL &S &

AADL 24P R R 7 25 N BT 8 MR BT 5 LA 115 5 (sub language)d™ & T & 5 AR Y H AR OC, fu i
PR T LR AR 45 FhR AR 5 LN 10 8 k2, 3 PR Rk T (K 455 v 8 BE 43 BT T H Cheddar ) i85 5
SO JEYEE Y e AADL % 852 A% i J8 5005 (R S 2 U B A AR R LA R A HE A REBLA
AADL B F 10—y, —MLL AADL PHOFIIE UG, 75 SR AL 1 5 M B VA RIS S O A% M 1 B 0
Graphical AADL Notation Annex,AADL Meta-Model and Interchange Formats Annex,Language Compliance and
Application Program Interface Annex,Error Model Annex A 2 UML Profile Annex.1E7E & & [ B {445 :Behavior
Annex!"), ARINC653 Annex.

NTfIXT AADL 9 i B AFBEAT A

AADL ¥z 0o by v 2 30 A 2, Graphical AADL Notation Annex JjJ AADL 5 X T — &5 K45 K%
g FUEAE . BRI Ui PRI B, i B B A R PSR T R AR BT S R
7).{H Behavior Annex i ¢ 47 € JEAL. H i, AADL () 122 £ 5 1_H OSATE/TOPCASED!"",STOOD! Wi 3¢ 7 14 &
A AR T HL B AE 5 8 5 SO R IR AH B 4k

Meta Model and Interchange Formats Annex & 3. T AADL Jo ! DL J JE T XML (AR A7 A% 20 et A 5
X7 AADL & 5 458, 3t 2 AADL B[R0 % 3278 X e B 3275 R XML At 1048 T ks K ARAE, LLSCRE
ANTA) T H 2 T R AR AR

H B AR A= i 45 8 B B T k1) R B P4 15 2 — . Language Compliance and Application Program Interface
Annex 4324t T AADL 21| Ada,C 1 75 AU 0 5 B . T2 2000 S e« RERE L H5odi A5 PR 1 LA i 11 3
R R

Error Model Annex & ST F4 {4 3 4 57 g IS £ 75 T R ) 5 S g B A 28 10 o 9 8 0 AL il 2R 28
(error model type)F1 5L (error model implementation). it B S Y AT DL W MR tR S R A1 DA R g e 1 4 45
L S B 5 SRR BR A 100 AR 3, ) A1 s A i A A B A e R o, R R A S AT AR A )RR S
AL A L JE— AN BENL A BB E Occurrence J& P15 iRt i) A A2 %2 Error Model Annex #] L1t £ Ff
AT TS5 A, W MA(Markov analysis). DD(dependency diagrams). ETA(event tree analysis). FTA(fault tree
analysis). BHML Petri W55 TN RA M T EEME . e8] I HE DL R mT 44 i 1647 e /40 7.

RGAT N R 5 WA S AR B SCER(16 138 L, R AT A AUHI T AADL a4 FIEE B2 T 0 10 s
PR R G5, T FAK T3S 4T I IR 82 DR i AADL 4245 1 A7 A5 80017 iy A 28 ke i IR IS AT I BRI, 48 BRI S5
PR BT , 20 S TR0 R0 S0 W b A 46 A4 1 9 R (dispateh) A0/ St b il A . . BRI AR #4517 . AADL #
A R DA 2 A [ 20 AR A48 oy 0 B2 AR I AP 3R AT B 2RI 28 G 1k 2% G5 4 14 45 5 RE 6 DRAIE R 4T
AT BT PO A (predictability). &oFE . 7R84 2 2 dae /N RO AT R 2 570, AADL b fE AU 3 15 5 ) 6 41 2
REFE 10, 1 A4 1 PN 8 AR PUAT AT O TGV 3 SR A 5 BOAE St A0 AT BB DL 1, AR AT O A R DL AP e B f
UECA T S Mo B S 0 B I R G478 35 IRIT $2H T Behavior Annex, % 25 2 A7 72 /3 44 1 1 2 AKRAT
BEATPEAN 38 Behavior Annex AHIDIRAS . ARIE R AR K PHAT BT AT LASE S e 4 A1 S AR TE S s A 4 A
MBI EEOFF RN SO EE . TR P Ui $ATI ) ER I e A, B R IR ROIRA K
SR S ARMMAT A IR H i, AADL g5 T H #57 #f Behavior Annex [fHliik.

AN Behavior Annex 54T B AT 25 D) 1 OGRS PATBIAL 1 4 R AL & ST SR L 1R Jil 3 vk
AE F U H S B A R  Behavior Annex MU X U SORAS Y I BAT AT A 2EAT T 40 2 A1 5502
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AT 52 LT Behavior Annex Al I $0 AT WIS L8 5040 4 $0 AT, 1 Behavior Annex 4bF #4538, % . TFE
JF A AR (R AT HEAT BE RS A 1) Rl 3R R B B S R R 45 W . AT R I Behavior Annex 4R — /M58 %11 AADL £
R LRI L 2 T = EHBIR R,
@ Condition
Action @
Behavior annex

In detail/v ‘\In detail

| Read data| Computation| Write data{ bm-TRead data| Computation | Write data
>
? A Architecture
Dispatch Thread 1 Thread 2

Dispatch, communication, scheduling, mode change, etc.

Execution model

Fig.2 Structure, execution model and behavior annex

B2 ARREH . SATBI JAT N B DG R

W% AADL 7 LME SR 72 N H % AADL 97 R I¥ 75 5K 23 58 2 7 A 28 iR A, ARINC653 2 322 (R i
HL T N AR LR UE, SCRIR[19,20]8F 97 T AADL 15 ARINC653 it 2 7] 1) 45 45 AF A 345 1 458, AADL 1] LA
55 i%4505 (1) OSEK™! AutoSAR*) EAST-ADLZV 4 bk 45 £
2.1.2  AADL JEiE X

T8 A J7 2 e 8 o 15 SCEAT SRS A 1 220 i, A B T R S5 A IR IR 5 00 B AR R S5 1 . BT BB RNAT O ik
P — A e 31 AADL #5254 [K it AADL 35 X35 KX 3 AN J7 1. AADL KR % H 21 Bl (hybrid automata) % £
TR R, AEER . RGPS R BAT RS FI SR AT T8 U B EAE . ARAR [\ R
] SE AT B TR SLLL K Behavior Annex W A B Ak, 2R B ARE & A1 1 UEAT iR BE. 8 1, AADL JE :(
VB SCWF 5T 32 LX) J5 PR 3 TR PN 4%

H 17, AADL JERE R 32 2% #1175 38 (translational semantics), KA LL4r PR —Fh AT
FEIE UG 5ok 8 U AADL 5 SO AR o8 SCEHT e 4, B AADL BG40 31 5y — Rl AL LA,
FAIBRATE N BRI IE (explicit), 1] LU ASKS T 1) AADL 35 XAk, BE5 0 58 B R 58 SRl 7 T
PRAETE SCBRAFR G & 4 Ba U A (implicit), B 8952 24 7 B A8 H 15 OB RS B T A4k 20 T H R Fh 7 10
B Z R AN 7 ke 1) S — B0, T SO IR T B AN RS fff s A B % B WK B AADL A 08 3, T AR 4
F B AR R0 45 HA IRAE SO RS 1, W] R 5 808 SR A8 52 2

70 42 35 S IR T 1, SCHR[2415K A UML Marte 6 [1) 20 0 AT R 200w Jod A 2 P 2 ) 5 T 2l oy 11 A9 R 5
YEIRJE 1% (immediate and delayed communication)fLHIHEAT T & ik, UML Marte E A & 311 I [R5, G584 7]
475 38 32 2 W i) AR LB [, 77 (50 s SC 2 PR eF 1] Jeg 424 045 0 13 R B, AADL (1845 V8 SUAR L agh J2: S T
25 [P IR B 240 SR 06 28,6 R R R RO AT I B A0 TR AR 2 A H UML Marte ¥t LSRR B 204056 3F F0 23 A SC ik
[25]0U1%F AADL Hd o I8 A5 8 SOGHAT T 50, 38 t o 113 42 0] LU 1 % L = 00 A8 5 10 Uy ) R FH VR 2o
XA B ke i AT 55 2 18] R A8 T, 4 T 2 T M 52 % ol X 4 B 42,56 sy 1 308 4 B AT A0 40 SCiBR[26] )R
UML Marte 5 25 AT B b 4 iy 1130 5 g0 AT 15 SCRE IS, 34 i 11 B BA B LA SR S 28 U In) fHX A 1T g
25 5 B B A S AR DR b 12 SRR T SCH IR 6 i B 3 (¥ A AR HEAT T 40 AT SCHR[27, 2815k HH Bl 4 I
J7 BRI S TLA+(temporal logic of actions plus)Xf AADL AT (1355 43 18 A T #1208 9, 0 466 i 11 38
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=

B LA R TR A o U R SR LA BB A SO AR TLA+ BB I T EL 43 BT B8 7 A8 AL SCHR[29]
K H Fiacre F1H [A] 41 2R &ML (timed abstract state machine, & #% TASM) P 5 75 WA A FE 5% AADL [A] 25 $4
AT BRI EAT V8 SR, FE AT 20 M1 55 L FiacrelO i — Fh BB 45 41 34 S R G847 4 RST8] (9 % 34K o o) i 5, H
B2 HT X2 M2 8 BiE S (W AADL,UML,SDL) | A [F 3 9F T H. (41 CADP,TINA)f 2 #5515 = (1 %%
e TASMUUI S 3 GRS PR S 3 8, Be 0% ORI IR) . BRUR . 2D . IR R 54T N RO . SRR [ 18121 FH 1 1a] dl
ZURA PN AADL [ 25 AT 8L L & Behavior Annex [f)1# SCHEAT FE U AR, IR H UPPAALP2HEAT I ] i
IGAIE.

7 B s SCHE IR J5 1,7 Verimag S236 = 42 AADL | BIP(behavior interaction priority) 5 X 4% #03],
U1 AADL ZFE5 4 3] BIP J5 R Bt FOE LA e 3 BIP ROIERL 85, (UHA T AADL Zefe. HEfE. Ab2
2444 LA & Behavior Annex (K318 X% Aldebaran T HEATAEST. 224V 5 AF. BIPPYZ Verimag 12 !
) S I R 8 R R B B HL 7 S IR AT 0, 0 SCRE S MR 1 L TR ) 4 9 1) Leicester K851 AADL
F TGP Maude 5 5 (K8R35 SR AT M I0F, JF SEBL T MOMENT2-AADL T H..SCHR[36]#F9% AADL
e F) IF 8 5 3T LB AIF R ] Kermeta JORE AL 1 5 1B A 6 e T H SCFERF A 454 . Behavior Annex. $U4T
RSB IF (9% #4857 AT T 30 43 e #e 1F 15 5 /2 Verimag SEIG 538 H U SER RA IR TE 5.9 e T 5 i
] [ 3l B oK il 3 52 I R 4810 T g 5 AR T AT M B7LSCER[38148 t AADL 2 i [ 240 %L ACSR(algebra of
communicating shared resources)!* ({178 S e, 4R i 34T AT U FEVE 23 BT AR 3L 40 0T T2 VERSAM I B 52 Ry i
(¥ 53 M7 SCHR[4118F 58 T AADL 52 i i 5 (real time calculus, fRi Bk RTC)!2 i S e, LA S Rt 34 i 114 I ) 42
IBAMHT . SCHR[431F 9% AADL SIBEHL Petri B {1464

iR e AADL 18 IR 8. SCHk[441°R- ] B 18 & M= B2 4 HOL(higher-order logic) 3\ %I i
AADL Jo5 ), DL S RF AADL A58 7 4 40 1 1 aff v BRAT 1 I A, mT LA SR P BIE B 1100 5 3SR R AIE ABE TR 4 48t 1) 4 S
FME FRATINEE 73 AADL T8 205 SR T8 & AT LU A, LR 1.

Table 1 Comparison of AADL semantics models
%1 AADL ifi SUBER! L%

Methods |Fundamental formalism | Verification and analysis tools Strengths Weaknesses
TLA+ Logic Model checker: TLC General and abstract expressions The ve rlﬁcat‘mn . tool
support simple simulation
. Model checker: UPPAAL Describe real time, resource and|Less time and data types of
TASM | Abstract state machine Analysis tool: TASMToolset |concurrency well readability expression
Fiacre Process algebra Model checker: TINA, CADP Offer.s a rich set of structuring Less powerful construct,
techniques and concurrency patterns |such as resource expression
. . Proving tool: ITP . Don’t support real time
Maude Rewrite logic Analysis tool: MTT General and abstract expressions description
BIP Automata Model checker: Aldebaran Power'ful'for components interaction |The verification tool qnly
and priority support deadlock detection
ACSR Process algebra Analysis tool: VERSA Describe real time, resource strongly The verlfwatlon tOOI. only
support simple analysis
UML Marte UML None Explicit time model Dor.l t  support formal
verification

AADL R iR R4 )

ReAT A AEDIRE

PELL Sz

g

17

I FR) 4 2R g B A sk, U 3L

& AADL W @I,

113 AADL @AEHLHNBOR S 2% 1R 2 i SO& 5 2 20 A SN AT X 22 Fhi SCRERIEAT LA, AN 1 2

S Z i AADL 5 X 5 5.
2.2 AADLE#EHZBIR

AADL 21 A\ 2 52 I 28 48 U A4 2R A5 A0 i 5 40 AT bR vE, T MDD TE 78 1k 23 B I AL FE. SCR[45]48
th AADL 5 MDD 454,881 18 AADL 15 ZI 5] Z M H.MDD 58 X T 3 A2 X I % F & A7 4858 (platform
independent model, & #% PIM). - &5 kF & #4 5 (platform specific model, & F#% PSM) LA & 3 HI AR 5. PIM #2451 K 5y
B IR G 8 e h ik R v e o B AT 2 — B AADL g5 VA (M WF 9T = 229 A AADL PIM [
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P ARG A 3 2K

(1) M sRAERIE) AADL RERY [ 56 4t

1T UML,SysML,xUML(executable UML) HOOD 2543k 15 5 B 28 12 M I T 75 SR A ik P itk 45 3%
SO R IR TE 1L A 2 B, T SRR AL 1] AADL #5701 5 45 55t i 9 52 0B 90 P9 48 SCRR[4715K L UML AR 24
T SRR HE T SRAR AL ) AADL BE7 [ B B, 41 UML 288540l AADL g 1E25 3 252 [a] (41 & S e i
i AADL FRI0F 2R 2 10 (1 TR E B 56 ol AADL Jiis 1145 Feiler 32 HU¥5 xUML Fil AADL 45 Ji 51 45 — [ 1 78 i
BN FE R It A A I — S 20 0 0 ) Sk 58 B T SR AR Y 3 AADL A2 (% 46480 3 b xUML %) UML 3840 T 5 kS 60 114
PAT T X SCHER[491K A SysML 1E 4 75 R BEAL JFAFL T SysML | AADL A5 B4 5% 46 SR [50] ) 2R A
UML,HRT-HOOD(hard real time HOOD)® M Jy 75 SRR $5 HHKe A1 4 J8 P A4 1 ) UML 2 [ % 42 3] AADL )
A, RN B B R R R R A A S B FRR R  DS B A , H  R JE  JE R R R A TR B R
HRT-HOOD [ I G AR EMITER Gy DRIP4 3 31 AADL (WA AT 262 . AR Zefe .
P HE, I7E STOOD! T B sz B T 3% s 4 I HOOD 2 RR W T %% 815 45 i % 2> 7] (European  Aeronautic
Defense and Space, fiif #k EADS)& H! [¥1 5 2% R Gt g 45 J5 75, HRT-HOOD N2 HOOD 7£ fik A 30 SE I R 4o sk 1t 4
J&,10 STOOD & # 37 #F HOOD,AADL 2 b ()i My e 45 T H.

(2) AADL % Fl T3 R S5 PSM B Kl AADL AW R IR 3R 2R S8 103K . Tl 1k 2% 45 440, 90 2 Tl S )
AR A PSM AL ] B, B W] LA A AADL B 37 R S5 R 1K 2R 5 A AR 4 ) AADL PIM A7

(3) KH AADL 5 UML %54 1177 20, C#R[52]2E T AADL UML Profile Annex, ¥ AADL JR ! (stereotype)#s
HAE UML 858 b fE 45 AADL PIM B8 i ##4F ] UML K [EI58 7R, 3471 AADL f 428 1),

2 8K By e - (0 R A — MO AE T SR AW 2 JE AT O TR SR LA 5 R G 1 vh 2 1) I — S0k, vl LUBF 50 0
T AADL 1) 75 SR RE SCHR[53, 54148 T THI Jin) SR A0 44 2R 45 0 11 35 SR AR U 25, 3k S8 ] LA M 21 5E T AADL (W75
KI5 b T B AADL V2.0 FETHE 004 5547 B T AADL B 45 8% FH T35 5k TFE. 35 sk B B 1) AADL 157 15 1% FH,
Ay BEAS 7 iy A 1 At 5 0 T SRR
2.3 AADL##E#IZEHR

B 4 MDD (1A%, [ 5 & AADL B BGIF 55 73 # 1 3 2 5 At AR 0 ok N\ X 52 I 2 4 1) 5 =k, Sk
[52]14 i T 2T AADL ALK ) T KL F:(1) 3K75 AADL PIM %4 411,78 F AADL UML Profile Annex,f
AADL J5i ! (stereotype) b it £ UML #28 I-,ff: y AADL PIM;(2) I FH 3 fil 4% 4 U, %% 45 il AADL PSM;(3) F)
HAED e e 45 )4 PSM 45 it AADL 3 M BB HEAT W B2 VERE 45 40 T5(4) 2T IE# ) AADL BB 5% il
AT AT AR,

5 TR Bl 80 S B ) B T L PRI 5. SCHR [ S50 85 L AR 2R 3 480 7 YL AT T 0 288, 4% e 0 ) 43 oy
A A B SRR LL SR B e i TV AT LA o3 DA A B B AR T ) e A LRSS B B A 1) B e, T
FEFaN . ORI B S, JORBIBY R0 A5 771k, )5 8 WL 48 225 T 7 Il () 48k DL R 65 T IS 1Y)
e e AE AR R B 4 T H 5 T ,QV T(query/view/transformation) > J2& 1 OMG 58 S H A5 B % 45 5 ¥ ; ATL(Atlas
transformation language)”’V/& fHZ [ INRIA JF R 10— R T 0RO #6405 0% (OB TR 6 i 5 Keermetal®* & 72
[&l INRIA Triskel Team JT A& FIA5 R 4% 46005 55 BB X O () 4544 . AT 9 HEAT #53&;Gre AT (graph rewriting and
transformation)!>* ) S — Ffofés B 1 B $8 0 5 B0 AR W FH 2070 26 3ok B2 v 1) 5 70: ATL 1 Kermeta £ AADL 45
BB 5 vh LU R LRI, AR SCIA A AADL A5 B 7 46 1) TE ff 11 36 iE 5 11 A A 2 75 2 T s AF 01 P9 2.

2.4 AADLIEEBLGIES S 4h

TE AT BOEAT 4 R S5 M IR AIE 5 20 AT, BRI R LRI R R VS TR R 1. H AT, AADL  BEAYIGE 5 40 7
BUR F) AT 20k 7 v

5 L7V 7 BB E AR R S AT ) 46 2 030 T AT 1 AR S R B 6 REAN T 3 AT D BT 40 b 5 R
i .ADeS(architecture description simulation)!**H& — AN HEAEIK B ) AADL 47 4945 BT H S FRFAT IR i) o IR PR
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VA S s AR SR 40 7 AHL L RTEAS S HF TR ¥  Behavior Annex Ll & AADL V2.0 — 26537 (40 3 (94T 4 47 2.
SCHR[6112F M SCoPE(system co-simulation and performance estimation)!® T. B %] AADL v 1) % fifi £ %)) 73
(HW/SW partition) # {44 {447 4 55 E4T 1/ 2L AADL 4% T H OSATE/TOPCASED H i i /7 2L 1 77 3, 3 F5 v
B IR AR 224 2 UK ZE 43 BT 323 [ Brest K2 LISYC Team 3K 45 L 1K) 77 72: % AADL K #5347 ] 1 Ji
M, 9K T Cheddar T .Cheddar 32 #F40 SL s P BESTVL . WURIL . A X 2 AbFa% o ity B0 1T 45 55
22 Tl i W B4 T 3 5 23 A AE R SRR A8 e . Behavior Annex [ A 8 B 23 7, [\l A A LLEE T Cheddar X} % I (il
B GO0 P REITIEAT 20 M Furness M #4307 3 1 77 20OF AADL B AT Al i B2 40 7 (5 H 15 2 S 85
AT B %) U FEE AR Y AR DR S RN TS I R G 1) — AN EE R BT, SCHR (6710 58 25 T AADL DR 2 A S5 44K

J T R AR R G IAE S 0T, B A e B N TF B AADL 8 T 2 B AE L R 2R
AADL #5546 B AR 2 IR B T XA TS FEAT B0 R J7 10, 25 T80 2.1.2 19 Bk (13 SR T gk AT 36 00F, A
Fiacre, TLA+ TASM,BIP % 75 7] FE % 3 ¥ 77 11 : 3Lk [68—701K Ff AADL Error Model Annex F4) it i s i | 55 44
B EE TR G525 I e i BB AL Petri AT SR J5 34T 0] 3E Pk 2307, 58 B T )t 2 T H ADAPT(AADL architectural
models to stochastic Petri nets through model transformation)!”"; SCHR[ 7214t T —AN A 377 Ji F) 7] 2 1k E A HE 28
Arcade(architectural dependability evaluation), & 32 #7045 AADL,UML 7E N ¥ 22 Pl S A5 75 K iy A ASE 20 4 o
£ I0-IMC(input/output interactive Markov chains)i %, 48 J5 55T CADP LB iEAT AT St 40 b7, 0 T AT A&
A] 5L 53 HT (compositional analysis), BA 32 H7 52 2% R 48 1 75 3K, L 1, I0-IMC J2 VO B 3L /R W] REE 45 & MTE
A A I SCWR (73] 4 OB BB AN 55 AADL RSB AH &5 &, 14T AT 58 0k R0 22 4 1 4 A 7R T B 23 B U T
Pennsylvania K27 ¢ K AADL 5 8 i 8 ple N i) 3 FEAQH0 ACSR JIFHE T T H VERSA #EAT Al i B 43 #7012 22
B B 4b BRBSERES [ Telecom Paris W 5% 1 Ocarinal’* T B 545 ¥ AADL A5 B 4 51 Petri W 3E4T AL IEIE
3T Cheddar FEATATREE AT LL K A B4 Ada 1 C ACHD BEE ik AN X SEIR RE I M Ah . BB AL, 2 4
(security)SZ Bl E, R o2 Z AN Uty . WEAM 520, H 5T, AADL X 2 4 P A e )38 e 59, X Re ot 22 4k
JE U BEAT 57 B BRI SCHR (75148 HKf 22 423 Bell-LaPadula B0 F AADL 45570 45 A5k ok, b 3ty 1R 52 1) 2
A R 2 A R UGHEAT O3 W SCRR[ 76148 HA 78 v BB 3255 18 R G011 22 A 1 il 1 X AADL #EAT 22 4> P g A
TR AT MEN U RS, R AT S5, USRI RIEAT 2 IR 5 2 i

BATTA N, AADL 1% 5 52 I R 48 CE WAL 4G Gl ok, M HE AADL W) vz 48 F L7 T8 236 Jy T, 4 2 -1 1)
i) B ML 5 GE T 2 UPPAAL. & T WA Petri 8 BLAG I T H TINA, BL A& n] 47 J@ i 58 B A ) 1 2
BOGORV45 5w iff] i 43 47 7 TH1, F25 1 Ah B 2 R FE 556 o S AR 0 J2 F i) (0 90 88 23T 366 T ABE 2R 4G 0 1y v 38 i
BT LA S 4347 T TIMESUS  MASTUPL 75 22 AP 43 T 5 THLUML )22 4P JiE UMLsec!™ Je AR 6 T #
ATLLE AADL 4G ok RIS, B 360k 23 Ar 77 VA 1) 220 K6 P, B0 50 RT3 J 1R B E 5 23 A A 48 46 &% A 7 VA
TR B A e — R T IR 5 2 AT 4 AR A 15 ) AADL BERY G 53R 8 v R ol K R SR A

2.5 ETAADLER Y B ENREBAE X

T BT O () i, DRAIE 2R 8 00k Jag M DA B SRR R G JT ) [B). E T 5 T AADL BERU AT LA M AR P8 5 H Ada,
C,C++,Java-RTSJ(real time specification for Java)Z. [F) I, &1 5% 2 A 2R N ZCSE I ZR 4, 7T LA AR Bl sk i) A Rl 4 A
HeF o A 2R FARTS AR SOKs 3 F AADL B8 AR AT A e ) 40 ok LR JL2K:

(1) 2T AADL &A1 A Bons I IR AR RS i e R b R 21 C AXURS (K 854t STOOD T H 3 #F AADL
#| C,C++,Ada fUHS A i A & HTML,RTF,MIF % SCRS 11 25 i, i 2 Ada,C A0HS 3 AADL 43 [958 ) L2 IRIT
9T 7 AADL %] RTSJ [FI Q5 5% #:51 RTST 4l A by S AR LR B F R G810 AT P A% Verimag S 56 = 5 5T AADL
F[F20TE S Lustre MIAQRS 5 e i) I Lustre 32 1 N T R0 LR AT, L At 8t F0) e st 7 - A g e s
5225 () AADL iR 5 3 % Lustre () ] 25 4ifiik . ARC(Ada to Ravenscar converter)®*!Jll] i 3 T Eclipse ] AADL
2| Ada RIS A R T A.

(2) AR AT A AN ) A0S s o P B FH AT 90 A A A VR 2R L T 58 ) R b v AutoSAR L kB #5H) &R Zibr
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#E EN-50128 (¥ C fCHS. SCHR[211R A R AL 3B 5 ATL, Y AADL FERYEE I 3 3L TR 45 B S 1 R 4
OSEK 2 L1y C fRHg.

(3) SEW Tl B B o A1 3R T ARG 2B f. SRR (84142 HH T 56T AADL 1)+ 8] 4 2E B R (automatic
middleware generation).Ocarina T-H 32 ). AADL B4 32177 PolyORB™!, PolyORB-HI(PolyORB-high
integrity)H (A £F 2 1 (1) Ada 43 A xQ 0 ARG, [R] B SZRF A2 B POSIX #it RTEMS “F- & L1 C 415, 2+ PolyORB
S AT P TR, bR A b AN [ 43 A 5N P B 8 — A i vk 5 %6 SPICES i H UF 5% A AADL 452 734 31 52 I
CORBA i) {1 & H: _E () CCM(CORBA component model) N7 FH #4445 .

(4) H=T AADL I 5 85 K 1 T 90 15 45 DK BN AR i 1 2E Jlbse R

(5) SR RGEA G AT LUK AADL SRR SCHR[2 15T T A 52 I 4 2R GeAC A 1 7 .

3 AADLE#E5S549TIA

AADL B, 238y H A AURS AR A5 T A AH I 1 T2 S OSATE, TOPCASED,STOOD J& 142 i JT &
T H;Furness,Cheddar J& T 7 i & 73 #7 T H;Ocarina J& T H 3 S % T H {H AADL J& T — AN B BFFT 45k,
FCHERERN 73 A LRI ANGE e R TR 25 AR S LR HI ) JULAS TR BEAT Bk :

(1) OSATE/TOPCASED

OSATE(open source AADL tool environment)!" & {1 CMU JT % f] AADL JFR4E BT & 3185, /£ 7E Eclipse
F& R T AADL #4854 RI 0T A OSATE IR T 2R Mrdfi v, A7 nT il BEvE A HT . %
Ak BT B[R] 3R 43 BT 4610 TOPCASED 424}t T AADL [ Bl JE A4 g 4 25, IR 1k, — fKf OSATE Al TOPCASED
AR AR a3 T HORAE A

(2) Cheddar

Cheddar' V2 13015 Brest K% JF 4 1455 I 58 28 v 8 J8 4347 R FH 407 2010 7 5006 AADL A5 AL 947 1) 1
BESP T, SCRE AL ERES . AR PRAS . IR VR AE 2 R R . T LAYE 5 TOPCASED,STOOD (i {44 H.

(3) Ocarina

Ocarina”* ¢ H17% [ Telecom Paris JT & 1] AADL 23 M7 2514, 30 o 070 4 46 3] Petrd 04 30EAT 47 O 56 1F 5 308 3o 42
Ji% Cheddar 47 R ¥ B 3 87,56 0 T AADL 2SI o i) £ PolyORB,PolyORB-HI & 3L (14311 2 Ada,C A A5 11
EEERDS

245 AADL U RS 20 T H 0 LA

Table 2 Comparison of AADL modeling and analysis tools
&2 AADL @AiL 73 Hr TH LA

Tools Modeling Schedulability analysis Verification Code generation

Textual XML- . . . . .

OSATE based Scheduling analysis plug-in Architecture consistency checks MetaH
Textual, graphic . . . Model transformation to

TOPCASED and XML -based Scheduling analysis plug-in serveral model checker C/C++,Ada,RTSJ

Textual, graphic . . .

STOOD and XML -based Connection with Cheddar Legality rules checker C/C++,Ada,HTML

Cheddar No Using simulation methods No No

Furness No Using model checking methods No No

Ocarina No Connection with Cheddar Model transformation to Petri net | C,Ada,PoyORB,PolyORB-HI

4 AADL 7 SERRHEIR

AADL [ ## i Dok, — H& 2R SR T S L R OGTE RN 4. H B, AADL WF 58 B R 2 N H T iR
AR LT TR R G TR LA SO K 550 RS AT AR
(1) TOPCASED
TOPCASED(toolkit in open source for critical applications & systems development)!®! & 75 F1 20 42 /0 w] 32 Y
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IS B T B H R AR IR ) I K A SRR S5 5« 22 b I U T R AR 10 SE AR, SRR 52 2 O\ S USE I R
et JT RS S BLORUE AR 48 10 5 et 1 O F B AR T &I T AN AR, AT SCFF AADL,UML,SDL 35 2 Fft gt 45
5 5, 3CFF TINA,CADP,UPPAAL A5 KR4 A I 1 H, S0 4F C,Ada,RTST 5515 35 19 H 3 AT 42 i, F 52 5F AADL KB
AR

(2) SPICES

SPICES(support for predictable integration of mission critical embedded systems)!"!J& 11 ¥k %] EUREKA-ITEA
SCRFMIH E TS D AR BN LR X AADL 8 5 AT R, LS e — S5 W A P (R i o, T Dy AR
A, X ARINC653 bk (19 3 F5 55, J bR UEAL ) AADL V2.0;8F 505 197 £ AADL [f)56 UE A1 4347 J7 25, i AADL
AT AP TH Ades,Osate fil TOPCASED L HAEMi. AADL ## T H ADELE %745 & (i 7 R 4
(integrated modular avionics, i #% IMA). ARINC653 V& 2 b 12 4 e ik A 3 R 48 1) ml 79000 14 S5 B0 F 5
AADL HZJEREF|SEI CORBA Hu) {2 b 73 A 0N FLE TR M T2 % A2 0 — AR v 7 2 R
e B E ORI TR Ik AN XA HI 25 . Thales A8 AT & E R G,

(3) ASSERT

ASSERT (automated proof based system and software engineering for real-time applications)®¢VJ& ¥k 3 37 5 1)
TiUH , H bR 20 A G ik N XS 22 G0 (K I A0 REBEAT ek, 2E i 4 0T vh A — AN IR, A0 SEEAT 7™ b L Afl DA R
liF-(validation and verification, #j#% VV)A fig i AT —/ M. AADL 4 F KRR B T K R 48 144 R 45 84 7R 1% 50
H (32 F5 8,75 B 15 %R 2 ] (Dassault-Aviation) R Fl AADL X SHEAT 45 R G EAT @B, -5 40 21 1 1) Petri ) 5275
HEATAT 3R, AR 56 AADL F @S RE ).

5 RESH-—PHMRIE

AADL 2 £l % R 4 T2 (system engineering) (1] 44 5 45 H R 15 &, 0 AALAUZ AR A R &5 M #5835
T .AADL PWF9T 5 1% e AR 2R G5 T 90—, 1 56 QTR BT B B AR I T Bk 2 5 Sy AR b B o
S5 B O B W R SR 4 M B B, AT B o5 4 A R LR 3 ARG A A i LA IR A FE X AADL B SUEAT 43
K5 gk

o L.

Table 3 Research and practice of AADL in the system lifecycle
&3 Rgiatdar YT AADL 5T 5 N

o System-Level requirements modeling using AADL: Functionality requirements,
Requirement phase non-functionality requirements, etc.
o Transformation from requirement model to AADL model.

» Functionality extension: Behavior annex, error model annex, ARINC653 annex and
UML profile annex, etc.

Design phase o AADL formal semantics

o Analysis and verification: Dependability analysis, schedulability analysis, security
analysis, model checking and simulation, etc.

* Model transformation
Implementation phase | e Code generation: C, Ada, etc.
o Testing and Integration

o System deployment
Integration phase * Dynamic architecture
» Architecture reconstruction

1T SR 2 AR A S [R]%% 01 N ,AADL WF 78 CL 2 HUA T 800 14 B S0 A5 70 6 )y SEARURITE 5 Ak 7 1k
FHEE R —ANF G A SCHAG T AADL BEFUI IR0 T WF S A 2, 50T T 3 AT A2 L. Behavior
Annex 25 B, 75 AR N AADL MUk — LIRS %

) B, Bt 55 2R 8 B ABE B B 2% P 0 486 i, A8 2R K )y O v AR Bk N SR S R SR B S O R R VR L D R
= AADL (5T 5 B FH 2 3 — 2045 3k AT T A B T ZE LR JLAN T TH XS AADL BT IR AR 1)
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(1) AADL & 5 W50

AADL PATBRL KMo F PREE S 85 QAR 25 2 A T T, H T8 508 SUR I B HH 34 N 2%,
Ktk AADL HaUiE s Bk — 0 5e 3.

(2) A=A WIS B BE R Y AADL WF5Y

H=T AADL [ 75 SR g4 3 DL 5 K L8 545 UML,SysMLB UML 2B 41 % 1 5 90 % H 9 &
P L P e SR 3 5 SR, 3O 7 A R A 7 SR i N 2SI R eI S AN [P SysML X UML
HAT TV RAE SO TR A SR W ERRR BB REMNTF R 178 4 ESHGET
IR AH TR 0Tl R 480 AADL AT R LA N T 75 3K 2047, 8 By TORIE R SR AR G it 2 (A
) —S0PE RN AT BEPE. AADL V2.0 Fr 38 T it % #4044 (abstract component). J5 7 (prototype) 2 i #: Jt %,
] DLRE— 20 30 SR M BOME S Y . G A S T ) s S

AADL BERLIGAIE 55 70§ AE AADL W] SEE50 #7510, H i AR T Error Model Annex, BF 5T 3 4= & 17 5¢
PR 5 43 8 50 W6 LW 7R AADL W] SEVE 4 AT J5 T, H R SRR — S 22 SR B O, T 2 A P AR BRI
TRIRESLE, B . Behavior Annex X R I B 43 #1254 52 M.

76 B B ACRS A %7 T, BTN QR 8 19 B YR 52 B, T s PR 2 e v T A A e A R ARRE D0 A0 0 g S
% G,

AADL B IR )T 50 A B IR B)) I 5k FH A W R 1) 45 G A8 43 B8 S 4 Ak, a2 v )
BT 5T AADL BB I 490 A8 i DA SRS R IR A i o FE . Ui DHOE R A A AR
WL T AADL 8 SUREZY SR AR SRS I g v 10 AT 38 P 491 A k.

R BB B AADL AiFF 50 B A 23 A0 2 58 I BN 2R 6 1R R, 2R 406 1) T 8 PTG 6 52 1) B 400 3508 2 R
53 A5 3R 4 A6 7 20 %6F . P A2 3R A - 9 46 3 AT, T v D) A P A58 D A R0 2 0 1 30 280 A A T 2 30 28
By Be b A 2 LS B0 e e SCBR[881ER 2 TR R A W I F A 25 T- L FJLAN I T:(L) Rt E 1R R
G5 F0) P B 3 0 28 B B ) R PR R AR5 (2) T A R A R Y T DA Gy AT S S U R I O A, AT 3
GHHE T R;3) W AR R LML R R AL, LAME T IR AADL W J& MR i A 540 1)
Jc B 5 38 5 5L, SCRR[891FI A Ocarina I E. ti AADL 5 SCHJ&E PE B 3l 28 il vl Be B Y b [, K A1 5K
BB e B R 2 AR AADL 44 5 45 MR 28 vl (1 e A0 3 84 8, T LA BT 5 PRA 3 28 7 6.

5T AADL MR RS MBI ST FUR W, R GE AR R A5 K Hh T AT BN IR B 5 B BUTRIB AT I K
Az A ) R, e] 7 BT B BOSR AR 2R 45 KX T ) 25 1, I R 5 R TR AT I 52 1X LL AR 4K, T B
FIRSN A BB T 1E N AADL 4458 SCAR G045 28 B RN S B, — AN B AT LUK . 22 A JRCA 138 AT I
S, S 2 AN WRAS 22 18] 1R VR A A AR e W) DL T (5 b 4 A 02 AT I AR R 45 89 A8 4k AADL i 1 it
Plug-replacement,Recursive-replacement,Interceptor 5 A1 5l S FF A 85 e . ) 2 V178 360 LA e 88 o i #49
PRSI R B R GBI K, Bl A 1A 28 45 A 5 23 THT G B8 25 1453 il 0. IR 1k, AADIL X Zh & 4 5
S5 R R B 75 Bk — 22 i, SR F TR 2 Ak 75 vk H o SCREAT R Aff 1 )

A FR G5 Mk 5 TR 32 B B 0 1 B AR 48 (legacy systems) T2 ) 7 32, 1% 2 B 48 K40 oA Ak 2 45 A 4
W E R R S5 1 A4 P Boeing, Honeywell %l AADL %} jit f RGEUEAT 6 & &5/ F AL, 7007 S5 VPAN R
P T, AT I8 21 5 4 — S SC B 11 1 B (19;STOOD T H I #F C,Ada XIS %E] AADL [ [ T. 72 (reverse
engineering), LA SE I R L A4 H AT 2E T- AADL (14K 5 854 P S5 B AL AL TR R B B B 2 b B2 1W B 3)
T L RS E

X ¥ AADL V2.0 [F56IE 5 43 87 5 1A R o

(3) AADL ] DL HoAth ARk ATF 53 45 2 SR, X 75 229 i AADL (@ 45 Virginia K 2% ¥) Prasad 25 A K AADL
FHT AL 2 M R BN S 007, 3T OSATE T HITR T &AL s M4 /3 #r 5%+ T. 2. ANDES
(analysis-based design tool for wireless sensor networks). SCH#R[91]F) ] AADL % UDP/IP M3k # S Il #E47 2
UACT VR R SR HA . SCRR[9218 H K SOA FUME & 51 AR A SRS I R 8, JFR T AADL X 1 i) A 45 14 ik A X
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G R G R AT R AT
(4) K& AADL [ 5 Fr Tk 28 4, JU R KRR R G e v, o] ORUE AR 5 20 B T L PR A 2 A i £
[ I, AADL % AN i) 28 48 1 4 P i SR EAT 77 1 S A0 5 A, S 3 A2 S5 s 28 408 o oK B2 7 B2 — PRI I Y 7.

Bt B44v%E Toulouse Institute of Computer Science Research [f] Mamoun Filali 2{#Z#! Jean-Paul Bodeveix
Y2 A1 E AADL Behavior Annex {42 % 7 AADL $UATHRIAL JE0iE . B0 UE R0 J7 145 5 AN SCIR K
10 S F 5 I I A 1 A R S A I S R [ B A P R 2 B ST S BT R 2 LRI . R
FHZ 45 T B F 5B WL A5 EA S RES S F RIS AADL [ RT3 it — 26 5 2%
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