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Abstract  With the increasing size and complexity of embedded systems, Component-Based
Design (CBD) has been widely applied in large-scale embedded system development. Embedded
component testing is important to ensure the quality of individual components and component
integrations. Modeling is an effective technique in embedded system testing. It abstracts the
expected system behavior and provides the basis for test case design. The paper proposes an ESIA
(Extended Semantic Interface Automata) model which extends TA (Interface Automata) with
variables and constraints for better understanding of component interface behavior. Based on

ESIA, algorithms are designed following symbolic execution method to search for effective events/
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data sequences as test cases and test scenarios. Experiments are exercised on a communication

software of high-speed railway. It evaluates the test coverage and effectiveness of the proposed

approach in comparison with others.
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SE Azt iy i i g% A B A i AR X T — 2R B
1 A— UM o A AT Z AR B &5 2R . 5
TEPATIZBR AR A B A5 5 R K b 47 5 AR
A BLAAE AT T 5045 B i 45 R AR R ml A 1 2
SE HOARAT % B B9 SL 6w T AT A5 R Y
Kk,

& ESIA-Symbolic J5 i H . ¥ SE J5 351 Al
SR RS R e R AR P UL PC
Sl A IR B AR 2 b A R O 24 RO AR 0. A
ESIA 4514 5 3t 1 W O 45 5 A8 Bl — 20 00 X 3% 42 A
LexE Ry PC 2k 2, F 7 2 i 2 B0n) 1755 Kk
A BG4 MR B AR X B PC Rk kAT
LYROR A S A2 BOZ AR 22 b B | 4 i Ak
T U B A P0UA T

T2 1% A2 4 B e AR A R T0UAT Dy i
R AR 2 8 R R R IR 2 L O A
“HUBRAER. SRR Z I PCRIBNA,
FOR A — B2 ik, o 0 7 A HATROR
AT - B el ROR 208 OB S B 2R 1
HA R S A B PR T 2RSS PR AR IR LIRS S A%
b B S RO 2R AL o — A S BN
AR B 29 3. PRt PC 3% 3K 200 A0 435 I 3L 2% 128
bR A TRAL R BUE 2 R

ESIA-Symbolic J7 3 # 1) SE i X HiA W F

(1) L AT 5 5 g A7 22 18] B 5 OC & L LA
REE A= S/ FRAWN I

(2) FERFE T DUT » A— > W f5 AU o0 6 11
VR ABARARA B AL 5

(3) 7 R HL A iz BAT 14 3 9 FBL A 8 1
P X G F il 5 A SRR G

(4) Fiy Hh A2 1 AR5 sl07F 5 3Rk sl 5

(5) FEFE T SE J7 ¥k #9042 48 R i A v
Sz PC 2R IF A BN B AR 4 R 0 R Fp 22 BT 5

A8 I 3 A A S A s AASE R A0 i AR ST B
SE i . B PC £iAAwE N TRUE. 454817
A a AR o BARASEOG G W4T S

s AR XGRS AL IR o B ETE R A
B BB A R constrain (X, ) Fl constrain(X,) »
PC FEiAXE 5 N PC = PC A constrain ({s,)) N\
constrain({s,)). NHF PCH# &, N a 7] $h47 . SE 4k
45 MR PC==J, FR 785 A A 1Y UH 29 31 2 (1]
A= AFFAEAFLDCE W a AAT AT . SE Z L.
W AR AR o 05 B A A 28O IO
LYW constrain(X3) s Hoa AR X =2+X.7»
M PC Fik R H5  PC= PC Aconstrain(<{s;») N\
constrain({s,») Nconstrain({s, +s,)), % PC Fik
2 W R ] L

MAFTE Z UG 44T I, SE A5 95 A [a) 43 343 5l
PEAT . AR [R] A7 AE o 4R AT D b0 A b, s K N i A 2
HORE 2 oA G 2 58 3k 0 5 pey B pe, s 2
PCApe =@ H PC Apey | = T, b Fl b, 24 A 4
A7 eI 5 AN 8] 3 52 PC 23K 2043 31 8837 PC A
pai Ml PC A pe, s MRS BIPAS AR PC KRB
SE Wy ARl 43 X4k #1475 24 PC N pe, | =S HPCA
per== Wby AT AT, b, A F AT L SE Y by 73 3L
YRS FEAT AR 0, 57 3L ZE.

HT UL E SE i 3, §2 i ESIA-Symbolic J5 i
R0 1 A A AR . I TR R — S R U TR
e F s, L PC Rk B 8 & A4 48 5 i
AR

o T A P AR TR R IR L A5 5 AT i R AR A
JETCIRIY. Sy 1 AT BRI [) Py 6 A2 D s A 58 0
ZR, DL i % B 5% L All-Loop-n/All-m-Loop # i
HEN 4 5 S B e S PR R S5 LUAE JBURR XS
Fe0r A BRI B AR 2 A NI ER AR S TT IR L 7E 24
BIPIR A TC 5 A6 AT O 80 24 Ay A 18] 21 4 4 AR 25 B 5
ARAE PR 4548 19 38 1y 5% fe All-Loop-n 8¢ All-m-Loop
THE DU) Ff, 00 3 B8 A £ i R 2% 1k T [m] )

o1 T ESIA 3 IE# RS 5 57 W IR Bk fE
Xf AR 0 28 R AT 3 7 ) A AR R AR BRI
a8 R S M B A

ESIA () 1E A2 5 50 B A28 XAnF

(D) IE% B2, 24 ESIA i) — & B A& 1E
HORZS I I BE AR IE W PR AR 5

(2) 5% P47, 24 ESIA ity — SRR & 5
ARZS I X BRAR g 5 H BRAR.

BRI TSI I ARG 00 A A e ) FRUAT B A S T K
FE . TR B A A i FR L SR I B PC= = D11
55 B0 ) SR A AN A AE — L ECHE AT S48 1 D) B R
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BT B AR A 56 B AR Ry 8 4w ) B AL X
6 AR s A T A S 114 S B A R A BB R N B ke R
PRy 2 R i . TR B, 24 ESTA 55 A B A 47 28
B K Ry v A S AR 0 HE B S B TR g X
AR R A AT R AT ARG I R AR R R
Xof F8 43 AT ) A B AR E AT Y A . RT akE R A TG AR Y
AR B AR A R AR R RS AR
%Eg‘é:

(1) Ik 5 728 398 K ¢ 1k 2% 1 0 1 2R il A 2%
1B 25 U 1k AR 10 K 30 7% 224 i I 4k 8 4 A B %)
N PC ik 20 m1 5

)W Bk AW G 217 . L& | All-
Loop-n/All-m-Loop W Ay 5 5. i J7 A i 12 3 16
YE DU LR (1 J5 AR A5 0 810 T ik 77 1) 0 3 45 44

(3) a7 kA2 PC ik W7, 58 24 A5 %42 11
PC Rk 3, J-17 29 0K A o 40 7 254 i 26 A2 02 5 n )
FE S QAR B YRR A IR B (s W
SREFR S AT A 2 Sk Y i B AR DL RO R Y

PC 5 B
4 BT ST B SR A5 T A 25
Bk LA T
B L BB AR

A ESIA A

it . A set of test paths

Bs 454y . visitedStates(VS) 5 loop Transitions (LT) ;
MaxLoopCnt; MaxCntloop; currentPath(CP); path-
Condition(PC) ; testPaths(TP); testConditions(TC) ;
invalidtestPaths(ITP) ; invalidtestConditions(ITC)

TPGen(A)
BEGIN
Init VS. LT. MaxLoopCnt, MaxCntLoop. CP, PC,
TP, TC,ITP,ITC
SE(ge V™)
END

SE(¢)
BEGIN
Add ¢ to VS
IF (not exit 1= (g.a,q ) such that (¢€T and t&LT))
or (¢ EV™ and length of current path=~0)
or €T and t€ LT
and Traversal times of t<MaxLoopCnt
and Loop number of current path<<MaxCntLoop)
/DR AR A 2 b S R
Add CP to TP //7] # & B 42 %0
Add PC to TC
Add PRC to TRC
ELSE

FOR each t=(g.a,q’) such that (4€ T and 1& LT)
or €T and t€ LT
and Traversal times of ¢t in LT<MaxLoopCnt
and Loop number of current path<<MaxCntlLoop)
/ /38 3 RS Y E 4R AT A
IF (¢’ €VS and ¢ not exit in CP
and Loopnumber of current path<MaxCntLoop)
or t&€ LT
and Traversal times of ¢ in LT<MaxLoopCnt
and Loop number of current path<MaxCntLoop)
Add ¢ to LT
refresh Traversal times of ¢
Refresh Loop number of current path
Add ¢ to temp_loop //PEFF L5 H) E D
temp_q=q
ltemp_t=1
WHILE(Out Branch Number of temp_g=1
and temp_qg@& V™) //BIEPEC BT XA A
temp_q= Previous State of temp_q
temp_t=Previous Transition of temp_t
Add temp_t to LT
Add ¢ to temp_loop
Add Precodition(a)/Postcondition(a) to PC
IF(PC!=) //PC Fik A F W

Add t to CP
SE(q") / /38 3 P AT
ELSE

Add ¢ to CP //#8 53 71 HE B8 A2 %10
Add CP to ITP
Add PC to ITC
Add PRC to ITRC
Remove Precodition(a)/Postcondition(a) from PC
FOR each ¢ in temp_Lloop
Remove ¢ from LT
Refresh Traversal times of ¢
Refresh Loop num of current path
Remove ¢ from CP
Remove ¢ from VS
END

TELL BBl 29 R A K Ik PC 25 R
. HEH UL 29 50K fif T HA Choco Solver™ |
MINION® 22, A 52 F] | Choco Solver 2 3 3K i #%
Xf PC #EAT AT g R i, S AFAERS g PCl= 5
MEAAAAER HE PC==(.

HIUNZW 3 €1 S u N T B S 1L 4 6 e S R
RO 2R B 5 TR R S m T A L AR E
B A B R B B — SR AR R X N PC
FEIR AN L AR A A Az i 3 25 a0 5K 20 I3
BERAT . 75 I 3 i oK A o 2 b TRl AE AR Choco
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Solver #J 3K fif 2% » A1) 22 CPModel 2 o8 55 &Y, ] 2
SRR AW A B R A 2 R R A R
3.3 BEMLHGEK

R ZCAE AR 14 0 % 32 A7 2o A s B0 5
B IEAT A RO Bk G A AR I Y 25 2R SRR I
R A4 1 AH OC 48 M 17 19 3. 7 ESTA-Symbolic
Tk SR T 20 0 5% B e TS AL L T R
8 45 7 1 A 8 i T A R
3.3.1 BT A B B SR I

TE ESIA v, — T 47 2 ] BB 1E B A7 3 57 5 A
17 il A ESIA th AR B 3EF8 6 &R 5 B0h fF a5 17 3
AJE R B 720 RS

17 0 1E 5 AT 5 58 BAT B X 7 9 A B AR AN
[ S — Tl 22 T iy A S 5K AR i IO AN 6 2 IE
BT IHTE A0 8 2 30 ESTA ST A R R
A P 8 A ) 1 2 2 Bl AR i U 24 R AR 8 X
B B SR AN CRE R AT B A% , v 3RS S 80T O S
AT B I A

AT S M, G 2R ) B B 2 0 S 50 AR
A IE 2 o, BOAR AT AR RS a8 L R JE i
A R B — 51 2 BRI X A4 1 AT 1) 5 ).
Il . 7E ESIA-Symbolic J5 25, 78 5 il i % 42
Z BB B R AT 0 SCAT Sy MR B B —
T N7 5 M AT oA IR A 1R 2R 8 S HUE 1 B A S 8k
75 i ) BB 2 R

FE S8 W A At 2 b 78 B — TUHO(E 29 R
Ja B A B R AR A S R R AT R T OE R AT A
R T E A VAT ST H . G0 SR AR B AR AR
5B IE B AT 53 S BT B AR AR ] 00 5 B % AR
JREE S IR B T — AR RS ra
1EH BAT 43 SR T B A% 1 RS ] D032 A Ak R B
by — 00 S W BT R R A E. PR SR I3 A
HURA R 2 50 N 3R AR o HO(E 29 A g X PC 3Rk
3 HEAT 2 R AR DA SR S I

ANl AT B 29 R ik R R C R LK 3.

R3 ARFHBEXER

BRAY BEE S (RS ST,
< X<<v v=_X
= 1=v v<lX
== X==v Xl=v
= Xl=v X==v

WATH a I ASECRX X2 s PCFIR XN PC=
PC Aconstrain({s,)) Aconstrain({s,)) , HPC!= .
W B A S X A 2R, T PC &k
HNPC=PC Aconstrain({s;)) \ (=constrain({s;))) ,

B 2 SR A e T AR AR B S o R

W T AE B ok o i A L AR AT B T 29 o R A
B Y S i A 0 v o A ST A Y S B AR AR
B H R I T AR A B i o U A e/ S A
THR R TEZ LT T AR ZM BN 5
M3 2% T B TP AT B P AR I AR BT AL R AT
BEGAME; S HERESTBES HIBF
B AN [R) 1 T 2% B8 A2 ) R AN o 1 ) I bR A e/ 14
Z . PRI R A S ESTA b i A Y SR
PATAT O o AR AIE S 1 DU AT 2800 Y i d T 3201 I

ESIA-Symbolic J5 ¥ H A& T 29 g 2% 4 Bl &% 14 5+
I3 ) A BT 1 LR

Bk 2. BT AR R B 0 S w45
A

I : A set of test paths

i . A set of exceptional test cases

BAELER « visited Transitions(VT) ; selected Path(SP) ;

allTransitons(AT) ; exceptional Path( EP) ; exce ptional-

Condition(EC) ; exceptionaltestPaths(ETP) ;

ECGen(TestPaths)
BEGIN
Init VT,SP.AT
WHILE(VT#AT)
FOR each p in TestPaths and each ¢ on p
IF (t¢VT)
Add ¢ to VT
Add p to SP
TCG(SP)
END
TCG(SP)
BEGIN
FOR each p in SP
Clear EP,EC
FOR each z on p
Add ¢ to EP
Add constraints of ¢ to EC
IF successive state of ¢ is exceptional state
FOR each independent ¢ in constraints on ¢
Convert ¢ // B 4R &1
Solve EC
IF (Solution existed)
Add EP to ETP
Generate Exceptional Test Data
Recover ¢ / /W& 2 W 514
END
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3.3.2  HET A BE R S I i

eI B BT B b X T R R A
B 1S BECE T I P 8 AR BRI G vk o8 e 4R
) (A 1 2 500, A 3 1 o bk 5 el T AR R
B AN B SRR R 2 R AT A AR
TE G55 0 3 T 1) A= i i b o AR o — A S
Wy B SO R E A S AP TE I 3 T 1 A I BE 5
rp o 3 I

7. ESIA-Symbolic J5 ¥ v, [6] ¢ R JI 46 #E J7
B NREER A SN T35 — 4 1E % 30 5 % 8.
H U0t . SE M A K th — AL (E LA & — SR A
Ha) 8 o I P AR 18 AR 5 KA Ao A A Dy — Rl (L
MR EPATHE R WITH « HAWMASEL Y
PLH & Constant Jx W AH I . PC 2 3% 308 8
PC=PC N (x==Constant).

AR FTE EXENY 5 KLEE! 4 T2 A vp i
i) EGT ( Execution-Generated Testing) #f {H/fF 5
R PAT IR S S R A U A S U
B SR 2 UK A B 1 (B AR AR 7 34T JR (R IS
SZPAT S RS IR E S 5 &
. . 7 ESIA-Symbolic J5 v o 8 57 0 {8/ £ 5
A PATHLH, SE B AR Bl 5 AF 5 Z M IR &
BEL S PC R i Rk IR Al g, X
R X 100 3080 AR ) A A

1t ESIA-Symbolic J7 i 4, 7F @ 37 ESIA 5 Al
F18y T B XoF T e A4 AT ) A 2 B A R AR o Oy
6 5 B AE. 7R AR I B AR I X T A 8 4
SR E G E R VBOR R B e
WEAR RS RS E5HREE. W a Wi ASH
R X s BORFRIE KN X =X+ 2 W i A
SR BEE B AE o W RCR R B X B b=
Xi o, WO U R E B AR AR B PC 3Gk 2ok
AN PR B A AE 2 800 (A 29 R 38 A 24 TR i A
TG 1) 0 32K AR 5 e A A ] A B — AR IR B AR B
1) 5 e I B A

T BE T4 Bk 1 S 000 A B R, AR R AR
WO R E S8R s — 21 e I R B e/ R S
WK A AT AR S o i ).

LT AR 0 S 0 a0 A= TR A T AR —
A SR /NI B AR AR B R T DA T ) 4R B R
BLAETFEQTHERBREZ L g —-mAE
SR AR (B 19 2 800 ) A e R IO R L X T
A 2000 5 5 (5 0 2 8 8 B 4 00 55 (8 43 Sl
A B 3 1)

WA S A5 T A e B A R Bl o A A DL R
B /455 64 BT AT A o 0 5k 85 0 A R o AR P i
O 2y 20 SRR gk 0] AL v 00 3B A0 A K
3.3.3 BT R SR i ik

AR 0 3 B A AR BB I T R i A fF ESIA
BR[04 o] H B 42, X KB R W W IR &
FIF BTt J7 58 P B Bk I . — AR I 2R B 42 B Oy ESTA
B R AT I A2 1 — 300 S ). TR O s AR 4 I ) A A X
P b 2B B AH N S I 5 B 0 A ) S B
A7 AE BRI

FEFR Ay T K8 B4R 22 b 4R B P A RS 3
SRR PC ISR A i 5 0 Tl B 4l L 51 =
F R A B RS 38 AT 2 5 R A DT i 3 4 1
) S5 B b BB 2 5 4 A T

4 ZWE5IFM

4.1 ATESJiX F &

ASCHE Eclipse I 3 & F & it JF & ATES
(Automated Test Platform for Embeded Software)
H 3k & . W ESIA-Symbolic J7 %, °F 6 42

e 3 frR.

i
};@ HRO\ B | | R A 1 | | AR A 1
=y
f:? ESTARET % }Eﬂéi,;w RS AT
B e MR E T
R R AR

-
T Choco SolverZ) o K fif %
12 Eclipse*’l- &
=

/3 ATES ¥4

ATES -5 HA LT IfE:

(1) 3T ESTA KR i A A8 PR KL

(2) WA A2 A B A 25 P 2 BB i A

(3) I I3 R Hhs A 8

(4) T 29 o026 AF B0 e L 5 T 4 B L 3 T 2 ]
F8 S e 3 8 AR A

FESCE o B b, A ATES F & 42 4k 19 JE At
2K N B B0 HCE A 1R 1) ESTA BERLACRS. B
JG1E ATES & |, L ESIA #5 7Y Shy 35 fiff f52 70 , 3
FHAF- 6 1A At 0 00 3% A 2 B 1 2R R 1 e A 4R
A I AR R L IE H IR s 2t — B T 2
WORAT BAEE L T AR A T B A5 O 1 A A 2R
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S DU A A
4.2 MVB M- RTP & & 1&

TE E Br B, Tt 2= (International Electrotechnical
Commission, TEC) ] & A5 A 14 51) 4238 {55 ) 2% Fp
IEC61375-1(Electric railway equipment-Train bus)?
H, B AR %) 45l {5 W 4% (Train Communication Net-
work, TCN) 22 i 91 £ B 48 L2 B2 DL B4k 1
VAT R B S T KR L A ik A KR
g, LR 5 % S 2 2 N B 2k (Wire Train
Bus, WTB) . #71 {) 42 5 5 26 40 2 2 RE 4 15 5L £ B
MVB, i1 WTB #il MVB $L 6] #5 3 % 2% TCN, 111 57
e A AT RS R S TES V& B L

TEC61375-1 F fE il 2 T 51 4% | 29 4 6 4 55 i) 3l
R, B RTP Pp, v A 91 42380 15 9 2% 15 45 (1 TF
K AR B 7 A % . MVB W& TCN Hi iy
KB A, HEAE G RTP Uhill, a5tk 5 4 F4&
Gy B R fE MVB |, 23k i MVB 17
WA 5 B 38, MVB W4~ RTP {4 J2& 8 7 19 it
AR ST RTP Y, IF 528 48 ik A
[PRAE R G AL R A XM B BE 53
R AREUE Rk S O B BE AR T R RTP 14
] P 324 R 51 APT eR B, S 22 803 4 T 1 5080
5 WU 55 1R A SR

ATES - 5 $2 fit g 57 44 £ ESTA #5811 i i
2. N 53 7E X 48 U 90 10 A 78 43 B BB 75 5K 40 A
(R BE Rl o AR OC S8 4 5 Bl A R 1Y ESTA 5 A
fURS. £E RTP FpF i tiad # rp . LI IEC61375-1 A of
AR L HEAT I RE SR 43 BT B X RTP il i 1
b AR I B RS L AR 4R IO SC T RE L A3
ol 32 ST B A0 {55 % i A 3 AT i A A

1 TCN o, ik i MVB R 5 8o MVB
W - 2 ] A 2 R A 4 .

Bl 7/ e A B i 2l /T B

'

B3k /B B A P/ B

s — \

4 MVB B2 B8 5 id R
TEH 8 B A o R b, & 3% v B TR 1 ORI
HepE B 7R AR B IR A MVB B 2ol B s m) 42
W & 3% s B2 0 11 58 N MIVB 2k 32 W B s » 90 %
BOPs G ke BB TH 2R . e BB AR R R

'

% i 71 5T 1 ORI R B A% K A B Bl L R E MVB
SRR A i A R 5 W B T DA AH
4S8 IR D45 B 5 13T B

B 2 5 0 PO O 40 B 3 ESTA BUR L 74
2| MVB_Caller ,MVB_Respondent, {l1[& 5.[¥ 6 fff7~.

re, p.\‘eii call _con ﬁmri

rep_set? call_request!

(call_request )!

return_error!

call_cancel!

- /

put'vu{callcancel rerw’nerro{cullrequestI

K 5 MVB_Caller f5 %)

rcu_cancel!

bind_replier mz/)ind_repliei rcu_request r(v_confir?ri
7

return_error! re_request !j

gel_‘va% return_erroI re_requextI rcv_canceI

K 6 MVB_Respondent & %I

Forb 3 RO Ak 5 G R R ) 2 A
B Bl MVB_Caller &% 11 B 80 5 ff B 281217
H AW F MVB_Respondent # i B J5 J7 4k 2215 47 .
(call _request, rcv_confirm) ., (re _request, call _
con firm) i BB 18 15 13 B XS N Y P 4 3k 5 AT
R o )il 3R T B RO ik S G AR LA B R
K5 A R A RO B S B G R R S AP
HWAFE R, B MVB_Caller 3¢ 8 i #2 £ )5 4k 212
17+ MVB_ Respondent [ 47 3% B AH 5% i 72 % 48,
(put_'var, get_var)ﬂ]ﬁﬁﬁ?ﬁﬁiﬁﬁﬁﬁﬂj%*
LT Oy AR e R R B S B U e S AME

-
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WAL, Caction) FnFT R action W) FH AT 3%,
filh % ESIA 1T 8 2 AR N 5 H R A,

{1 ESTA ik A 2UERPF 4 8 3E 47 2 B, i
ity SR H AR 2R G0 I R B A A AR 0 AN [ SR B Y
TR SHGHEAT 7 Ak AL, LU Ny 5 B AT A
W IEORUE T Az B B 1 AT R AR P RTP B
Je AR A A AT R HAT B S 8RR DL RO b
AR ERIANER 4 FiR.

x4 HASEAR

SHEE BREE e
e R L LN e
TR LR LR s T e
ety e e B ST ot e b
B A Mgfr 177 745 4b B K R
““Ajgﬁ“ A SR I AT BT I T
sumyy  EETHER e w2 M % R

s 41
PUTRE MR RS AR IGRE
BEREL EOW ST o ST AR S A

i1 2% 4 AT RTP B0 i 45 £ 45 4 8 2 2 i
XFR. e ESIA R rh 48 B 28 Y W 56 O A 2K 28
R TRUE B, 78 A R0 B8 k5 24
B2 FALSE i R JoROH ik 3 — 2D 4 A /R S8 A
AREE RN O R R AR i Horp 0 RN BUE D FALSE,
1 %78 TRUE. A LA$i 41748 18 327 1 38 £ S st 4k 9]
JE BB T L 2 25 ) A S R TR RE AL B b, R
U AR 1 3R 14 38 15 Sy b ik 475 DL R 70 A48 i A

SUR R IR SNSRI E S & T S R P N
0 Y SO Sy T A e e A R YL 16 {3 %
AU S AU SRS A AT A A R 91 2E B B 00 R
P ELA N I AR A O — A 2 AR R TR AR
LW S Sy BRI AR 5 Y {E R O By FROR X N A R A
BETR s 2B 1 R B8 4 E R 2 i RO R
s 24{A 3 B FoR ToE X.

i A 2 T8 T ) A S O R 5 R A
G RELS A W R 5T # 7 R e, RTP 514 i 46
R AR LA S 30 o 2 41) 42 A0 2 4 1 7 Ak T
G PAE3 3 F )48 AR A b @ R
Fil ESIA-Symbolic J7 % RTP #{F 474 F ESIA
BRI IE R S Mk, R T — RV B fG A
BARUE T RTP 8 AR 15 SE 3 1B o M R UE T
RTP #4771 Jot i

MVB_Caller #il MVB_Respondent 52 RTP %
17 o B A A0 IS 2 R R TR A R U B A

FRFEME. I A SC L RTP 84 4y i), % ESTA # A
P& 5 ESIA-Symbolic J5 ¥ #E47 55 Uk 5 P4l
4.3 RABIERER

AR ATES FF 4 N & ESIA-Symbolic
J7i . fE MVB_Caller, MVB_Respondent %1 2 |
Az AR S I R 4R L I DA 91 G MRS A7
TR TR TSR G B A6 I 45 5 DR ESTA-
Symbolic J7#: 5 AN T i )5 ¥  Zhang 48 N4 H
) EIA-SATG 53k  BEPLAE T 2 0047 255 L

EIA-SATG Bk — ik T4 4 0 A ghil
(Extended Interface Automata, EIA) IR EAL
S A EIA 8 T M2 56 JF e X
TAT MR E G B A L ETA b 3k fil 5 71, ETA-
SATG 4 I 3 3% 4% A= Bl ] R0 %% £k oy (&1 48 22 (]
AL AR B A A B B v, BEOR ETA-SATG Bk
it 1 5 ESIA-Symbolic J7 ¥ A [F] 1 25 #4) 7 55 2 U
D, Bp DL 42 i 7% B 55 . All-Loop-n/All-m-Loop % &
HEN 4 =, LB ESTA-Symbolic J7 %Az i 4 1 it
7 A e A U B A K ik 12 2 B ETA-SATG 55
T30 o Bl AT RS B AR IR HEAT 20 OR
A RS N B A ) 0 3K AR

EIA-SATG 53k # H i ZE a8 A8 ETA Jook &

R OR S E S R I AR A i A T s R

il e H A U ETA-SATG 595 A RE AR il i & I
AR 5 WK EE . [, EIA-SATG JEA B A
Ja KA AR AR A B R B R A R AT I R
K f#. T ESIA-Symbolic J5 ¥k & — &R 5 IE ¥ | =
WK ) AR O 2 S R R S R ] SE
FR GBI KA T D0 A2 1 A B B 45 26
TEH S5 LA 0 ml ) A, R I Bl i i 4%
FT7T R MR AE e R s A S gk FR b,
T EIA-SATG B A ETA AL 5 ESIA iRl
ANE .S B MVB_Caller, MVB_Respondent & %I
T S B A3 S i A S X A ETA RS AY 7 3E 47 0
AR L TR B e Al g # b ESTA BRI R R 2 AT
NI KRG I AL ETA SRR R S AT
HVER KRS T ETA BOBLTE S 3 R3S &
S ESIA BT IEH 5 W OIR S S e 4k oy ETA B
g — BOR AS. a0 MVB_Caller #8Y dr ffR 25437,
“47 75 ESIA BRI O S H R A AL E1A Y
Jei B Ry — AR

BEIL AR s 550 U ol A 1 Y ESTA B B A
N LR AR RS FEAT I3 A i, 5 ESTA-Symbolic J7 %

%

N
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ANTR] A SR o I B A A I R R L S R AT O B e A
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With the increasing size and complexity of embedded
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widely applied in large-scale embedded system development.
CBD builds system by composing reusable components. It
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are thus critical to system reliability.

Testing is an effective quality insurance method. The
paper proposes a model-based automated testing technique for
embedded component. A model called Extended Semantic
Interface Automata (ESIA) is designed to capture component
interface semantics including data, behavior, conditions, and
constraints. It assumes that with sufficient domain knowledge,
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based on analysis of constraints along test paths.

The work is part of a project on high-speed railway
communication systems. The experiments are carried on an
in-house developed component of Multifunctional Vehicle Bus
(MVB) with Real Time Protocol (RTP). The model is built
based on an IEC (International Electrotechnical Commission)
standard for railway communication network IEC 61375-1
(Electric railway equipment-Train bus). The generated test
cases are compared with manually-developed test scripts
during MVB product testing.
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