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Abstract  Model based testing is an important means of test automation. Usually, Test Suite can
be generated automatically from system model using model checking technique. It generates one
test case for each test goal, and the final test suite usually has redundancy which will affect the
performance and cost of the test execution. Moreover, the cost of calling model checker is expensive.
In this paper, Extended Finite State Machine (EFSM) was used to model the system, then equiva-
lence relation was defined according to formula clusters consist of the variables occurring in the
predicates, then an abstraction model can be built, and the counterexamples (test cases) were
generated from the abstraction model using model checking. The method deciding whether a
counterexample is a spurious counterexample was proposed. If it is a spurious counterexample, a
counterexample-guided abstraction refinement framework was used to refine the abstraction
model. Finally, we got the optimized test suite using the test case generation method based on

satisfiability we proposed before, which reduced the redundant test cases during test case generation.
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This method can not only optimize the test case generation, it also decreases the number of calling

model checker. The experimental results show that the method proposed in this paper can reduce

the number of test suite up to 76 % (Alarm Detection EFSM) and its total length up to 68%

(ATM EFSM). Meanwhile, it will not affect the transition coverage rate and error detection

ability.
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EE 3. pah(n)#FJ=V0=i=n:RS,#J.
. JBUEY=", path () 7 S ULWAFEE— 4%

HARBEAE (5o v 51000050 s BV IRSHRE T — A2 4R
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D BB RS, # D H 5 € BGsD s Ml parh (x) By 5E
XA i1 €L, DIHE Tsihsi) €T HILFRATAT
B RS =574,

FHIE“<”, VO<<i<<n:RS, # &, 7] DL )\ £ 4>
RS, PR T Csivsi ) €T Hos, € BGHIRES s,
[ ik JE2 00 B RS Dy s R AR 3 LA B AR Cso vy s o
5.0 s W path(x) £ . I EE,

FEEL 2 o i) GO 25 X 0 1 ELAACHR 25 4 4300 Dl
Bs="{sos50ssutaB1={s10ss )= {55 ). WRAMR I
B2 Cs6astoss ) R AT P 25 A TGRS 1 0] ik
BAREE S5 R RS, = {5}, RS = {51 },RS, =
Ty sy st ass) — a5 th R Al

T IO KA B 1 0T 5 4 2500 A5 B s
A B O B2 431
6.2 HEFH

M € 3 2, i B D B 4902 RO - (D) AR AR A

AT RAE

Bt D RPARZS. I AFAR BCsH s IEXAERPIRE N
BEREAR A (dead-end state) , FRIZ BCsH Hr " X ALY AR
B AIRIRE (bad state) , Fx fCs7) HBR T FE IR S Fl
AR AR S B TJC AR A (irrelevant state) 3 (2) %}J
R inie HORES s ZRIFAEEH o HE

Blnit) F (s Z A I FEAJE T Proj (1), jﬂT
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ARSI 3 B W AR GRS s X126 2 Rl ol 3
GRS 5o AR so B indt " WINIERE (2| € T (s s
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EX 6. FReh R R o o RS2 HAY
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12 SGd), id==1Vid——=2

t: PGd),
id==1Vid==2
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Y
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t,: PGd), id==1Vid==2 %

id==1Vid==2

K3 xtiE 2 KifkJa 9 EFSM

U 2R AT AT SR A AE DR S AT LAk 24 L
IR A R X R R AT R A BB AR R I A ) RE



1144 Ffi 23 IE 45 3l 500 1 0T i 2 1

1
)

5 EFSM 2 0 3580 49 418 £ A2 0 2243

T A2 L A AR o 3 7 i o UL ) L X RS
THE U] 200 2R Sy i — 3 A 0 7 18 D 3 H AR A= 8 S )
Se i B AR 2R AR Y FE RS AL e AR Y | P DR 1%
IE AL X L A3 H bR A S BB A R RE 8 A T
I B R E ] TR 3 R 1 R R
[EiR

MR 1A 20w v ] [ 1 AR ARD g 11 5%
T A% o A Hf 0 S A A A, 30 R AR A A 3 451 4 O s
i 2 N AR AR B — 2% B 55 e 0 D A
LA 1T ZR M ] X TR ¢ o AR i
A Cso b1 551 0ts 950 085 055 5275500 5 & SCIHR I vh
A 8 KBTI 4 2 8 Z5 ik 1, 451, %
THIREER P IR ¢ A K B s ts 5
L7550 PR RE A 2 55 P A il 42 3 % 14 ik 52 000 3K ] 491
WREAL W T A BRI, BT AiX 8 S5 iE B e 6 B i
TR Er A I s T A AR B 3 o AR B oR
JFH T ATl P 0 7 12 A I 4K 18] ) o AR R AT R
AR, £ 1 g 8 AW H AR BT Xz Y CNF 232
R X B2 S HE 44 5 AR A HE 44 THR HES I H b, AT
Fo LR o A N AR ] Cs6 25Tt 550 R AE
B H FREE TR 2o 8 W i I3 H A L 2R S R
BB 5 4T 0 &AL H bR 3E1T A B 3] CNF
A2 SAT SRA## Yices® K A4 CNF A=
A8 R 1 s n] A 303200 1 ) A RS ¢, AT IR
H ARG BR o6 b il Hbs . B DL Bl /. A
B A I H AR AR w3 41 4 5 CRI e Y
WAV R E A R 6 2 9]

x1 WLERHEERAER

Wik HAR 7 TAR TR TR HE#
G—n 61 52 1.173076923 5
G—1, 61 52 1.173076923 6
G—1 57 51 1. 117647059 4
Gt 52 51 1.019607843 2
G—15 61 51 1. 196078431 7
G—17 58 53 1.094 339623 3
G—ts 51 51 1 1
Gty 61 51 1. 196078431 8

H L AT L ok HAARRE R A il SR AL T
R T I AT TR e DR R WA R L]
A BT I AT LA G ot 24 77 00 3 4. TR O
A0 1) LR AT B

7 KRRDH

AT 5 A EFSMs™ JE AT 5250 73 47 SR )5 xf

SRS A T -3 U G S T O e ]
EFSM A5 B 347 52 4] 43 A A SO IR B AG 36 T 2
NuSMV 2. 5. 49 Az i 5z i) Gt )

TESLE h FEDFIR LA T LA )

(1) 720l 2 1T B 2 o o DU A9 15 D0 1 DA ASE AU 4G
I8 57 AR A= 3 IR 1) ( Test case generation based
on model checking from concrete model, F 5 15 4t
Tid) R L, o3 B 4l 4l RS AL 7 1 (Test case
generation based on abstraction refinement from
abstract model, FR A AR J5 ) A= 5t 0 32 A 451 £
H G B2 1 29 T 1 00 5

(2) B FRATT Z 1T 72 1) & T AT 3 A2 A Ay 0 3
FB A R 7 12257 (Test case generation based on
satifiability from concrete model, & SAT J5 %)
AR J5 3k 43 A R 7 125 BE % B A7 R0t 24 g 0 3K
FHBI4E 5

(3) 454 SAT J i Fl AR )5 (SAT+ AR) J&:
A Ll B P HG v — b 7 1 R A% S A R0 2 1R X
FHI4E 5

() 7 2y iy 3 B 4% /9 1A i, SAT AR Al
SAT+ AR J7 % Wi B8 B i 32 1 2 I8 AR 7

PASH =
1= R NZAN

(5) SAT+AR FiEMEERE N B SR

SC¥y bl BB 5 4 EFSM & . Flight Safety
System EFSM, Transport Protocol EFSM, Lift
System EFSM, ATM EFSM Fl1 Inres initiator
EFSM. BT/ BARRRI NP 4~ 5] 8.

t,t,

Loy 1y

# 4 Flight Safety System EFSM

The Yices SMT Solver. http://yices. csl. sri. com/docu-
mentation. shtml

Generic Patient Controlled Analgesia Pump Model. http://
rtg. cis. upenn. edu/gip. ph

@ NuSMV Model Checker. http://nusmv. fbk. eu/NuSMV/
download/gettiNng-v2. html



2244 it =N Bl 2 il 2016 4F

Bl 4~ 6 B g BRI A iR 2 WL SCRRLL . (3) fd AR 3CHp 32 1A i S8 1l i 72 O 45 A4
TR FEAE LR LA PR EFSM #5544 1t il AR L SR )i 76 il G Y 1%
(D) FE R KR | R 2% TRERURG B SR A2 B EBAG 36 J5 kA B sl T 31 CAR T 300 5236 R W
I ). AR A B — 2 B (K H AR 3278 AR J7 3kt T AAR A 2o 2 fiy i 4 491
J— A~ B B T 9 I 3 e A 6 4 O A — AT
B A il — 25 B 5 I R .
(2) fE H AR b SR AT AE SCHR LS ] 32
(9 SAT J7 1% A2 sl A 9. SCHR LS b A9 52 5 R W
SAT J7 35 %I A AR 4 1) 24 OR

Kl 5 Transport Protocol EFSM K 6 Lift System EFSM

Print(id), id==2, receipt(Fre) Lis
Print(id), id==1, receipt(Eng) Ls

Balance(id), id==1, Disp(Eng,cb) t,

Balance(id), id==2, Disp(Fre,cb) h:

Deposit(d), d>0, chb=cb+d
Withdrawal(w), w>0, w<=200,

w<cb, cb=cb—w

pin(p), p\=pin, attempts<_3,
attempts=attempts+1, Disp( “Wrong Pin, Reenter”)

pin(p), p==pin, Select(id), id==1, Trans(id1,id2,amnt ), id1==1, id2==2, amnt >0,
attg]np;g\::?)’ Dixp’ Disp(Eng,Menu) 4 ‘current amnt<<cb, cb=cb—amnt, sb=sb+amnt

Print(id),id==
receipt(Eng)

Card(pin,sh,ch),
attempts=0;
Disp( “Enter Pin”)

( “Select Language”)

Print(id),

pin(p), p'=pin,
attempts<_3, Disp( “Wrong Pin”)

Select(id), id==0, Disp( “Cancelling” )

t,| Select(id), id==2,
Disp(Fre,Menu)

2

Trans(id1, id2, amnt), id1 ==2, id2==1, amnt >0,

amnt<_sb, sb=sb—amnt, chb=cb+amnt

Withdrawal (w), w>0, w<=200,
w<_sbh, shb=sb—w

23

Eject card

Deposit(d), d>0, sb=sb+d
Balance(id), id==1, Disp(Eng,sh) hs

Balance(id), id==2, Disp(Fre,sb) 12
Print(id), id==1, receipt(Eng) Iz
Print(id), id==2, receipt(Fre) L2

K 7 ATM EFSM
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(DR,,), IDISind

nil, p=>5
(T _expired,,), counter>=4,
undef T, \IDISind

Disconnect

(s0)
(ICONreq,,), t
Counter:=0, ICR, T:=p

_expired,,), counter<<4,

(T_expired,,), counter<4, o T, mzmter::cr)zm’t‘erJrl,

undef T, \CR, counter:= ; . DT Cxumber,olddata), T:=p
counter+1, T:=p

sending

(s)

(T _expired,,), counter=>=4,
undef T, IDISind

(AK, {hum},num<->number ),
ounter<<4, undef T,
counter.=counter+1,

DT (number,olddata), T:=p

(AK,{num},nugt=number),

(DR,,), IDISind

t
(CC.,), undef T, "
number:=1, \CONconf

connect

()

(IDATreq,{data},), counter=0,
olddata:=data, DT (number,data),
T:=p

[ 8 Inres initiator EFSM

(4) il AR T SAT 4545 19 75 ¥ R Az 10 3k ]
B R F i RS AL 72 O B > EFSM 7 A4 5 il
GOBERL AR R bR SAT J5 3k AR s i
ES

P9~ & 13 2 AR H AR SCHe 1) 1l ROK5 107 15
I A~ 8 AR il AR .

Kl 10 Transport Protocol EFSM [it) il 5 %% AU

K2 HMEBUNERETENELER

H AR A il 5 A
FSS 3 31 3 18
TP 6 21 6 15
K 9 Flight Safety System EFSM [ il 4 #5 # LS 1 24 1 18
F2 4 th T R JIA SC 4 th O 0 T 44 R 1k A i ; .

TG 5 4> EFSM f& &I vh #8584 50 R /) 428 16 1F
. Hodp FSS.TP.LS.ATM 1 1T 43 5|44 F Flight Lift System EFSM, ATM EFSM # Inres initiator
Safety System EFSM, Transport Protocol EFSM, EFSM.
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FEZR 3 AN T AKX 4 BlJ5 ik 5 4> EFSM
A I 3 451 19 D0 A T 49 ) R (R A
NO AN BB B (KR O D) AE R L 507
B M 2.

R3 AWM EERBNLABIE

) M SAT AR AR-+SAT
F Y
N L N L N L N L
FSS 31 50 23 44 18 32 9 23
TP 20 54 14 44 15 36 7 22
LS 24 43 15 34 18 38 7 27
ATM 30 133 17 82 17 76 9 42
& 11 Lift System EFSM 1) il 4 #5 U I 15 44 12 38 14 36 7 23

Printid), id==1Vvid==2

Balance(id), id==1Vid==2

Deposit(d), d>0

Withdrawal(w), w>0, w<=200,
w<cbAw<sh

pin(p), pl=pin, attempts<3

current-saving
t,,

) ) Select(id),
pinkp), p==pin, j——vid==2
attempts<_3

Card(pin, sb, cb) Lo

Ly Print(id), id==1Vid——
t2§i

Trans(id1,id2,amnt), (id1 ==1Ad2==2Aamnt>
0Aamnt<cb ) )V(idl ==2Nid2==1Aamnt=>0Namnt<sb)

pin(p), p!=pin,
attempts=3

tZl

Select(id), id==

Eject card

B 12 ATM EFSM [l £ i

(DR,

(ICONreq,,), (DR,,)

(T_expired,) (T_expired,,), counter <4, undef T

counter<_4,

undef T

(T _expired,,), counter>=4, undef ]|

(AK,{hem},num<>number),
unter <4, undef T

(CC,,), undef

(IDAT'req,{data}, ),

counter=0,

€l 13 Inres initiator EFSM A9 fil1 4 455 7Y
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M 3 A LA 1. SAT.ARVAR+SAT X il
BB B LS B A IR i 2 TR ROR . X T 5 A4
EFSM BiA, AR J5 &80 HARB B 47 1 — & 2
FERH 4. X T Flight Safety System #£ %1, AR J7
T2 A ) D X P 451 5 R I 481 A B R LR 4
PN I B SAT 7 /8. %t F Lift System £
I Transport Protocol LI Fl ATM A&, AR J5
BRI G2 7 2 AR R I T 0 B AT T AR R 2y
f& » M X F Inres initiator 5%, AR J5 ¥ 24 faj % S
AE. B X T B T Flight Safety System il ATM
PLAMA AW Y L & (9 2 ] SBOR 2L SAT By 22, X
e oM B R I A 1 A AR AR D B T R A 3
A2 AR ENTRIBR &R TG FEENTARE
B IF AR J7EE X ik JLA B B A AR 4 14 24 L I A
T I 2 9 £ 249 BT ROR A s T SAT 5 ik AR 1Y
MBI i g T R A A R S B
0 32 B510 A ] B e o 0 4 48 i A X T 5
3 AANREAT BIAR A7 4l G 0 B RS & A gy I 3K )
ORI T 1 S B R L AR DA /. AR
SAT J7¥ BAT S AR R LY RO & S X BB R AT
MEHEAL IR R A B R RS RLE A T
— ML ARG L SAT Jr kA g H /b B
12 BN e 3R 9] 4.

B4 I 3 Ry vk 0 I A 91 24 fR bE . X T
Flight Safety System Fl ATM %I, AR 75 3= % i
2% 49 1 24 17 L e SAT J7 3 i % T HiAd 3 A4
AL, SAT J5 v 6 sk ) i 24 17 be 1) e AR 7 i
FOW T T B AR+ SAT 7k 48 AR J5 ik Hl
SAT J5 ik i Hefilt b o8 i) 3 H 431 i — 25 24 i

F 4 3 IR A B2 E

SAT/ % AR/ % (AR-+SAT)/%

L
N L N L N L
FSS 26 12 42 36 71 54
TP 30 19 25 33 65 59
LS 38 21 25 12 71 37
ATM 43 38 43 43 70 68
11 20 14 7 18 53 48

T A 24 TRT Y [ Bt T 0 5P ) 4R 1 5 L R
AT DA B8 3 5 38 1 5 BB 7 W 7 180 %) 24 A7 1 900 3
UE ST EE i

FE B AR 50 7 AR Ik A B O
AN TR H B A B — 2 I 1, B DA 1 iR B A i
HA 100 %, FE LAl L FR AT SAT  ARVAR+
SAT iX 3 5 A8 B i I 38 FH 491 45 2 45 FRAIK T i

P B i AR AR Z AT B0 AR S 5 A PR B 1 RE
5 5L 58 BT A il R G RS 1 Al 22 0 3 1) A RE 48 BT
A BAMGE B BT o Hr. AR AR D5k 4R 5 A
EFSMs )il G A5 10 A5 il i A2 1T 4% B2 i 1) il 5 003X
PB4 SR e DAt G I 3K R 91 8 A5 30 %8 07 4y L A 3
EWAERUIE S TR SR RRWAERCIE SO B RN TR AN
LR B W O gAY R LK 5.

£S5 BMERMKAGNENEGFIBNESER

BR e BAWBUNGE OB EER/ S
FSS 18 31 100

TP 15 20 100

LS 18 24 100
ATM 17 30 100

11 14 15 100

M5 AT AL A G A TR A B B i 1) Ak R
T ) o B T A R AR Y Y A8 B . PRI L B X
AR Fl AR+SAT J7 5 3A 1l LUAE i AR L o3 #r
LMK I B . R 6 2 3 Rl ik A Yy
T e 0 3 1) 4 X 5 > EFSM il 4 8 AL 1Y 3T 78

6 IMAEENIBESE

el SAT AR (AR+SAT)/%
FSS 100 100 100
TP 100 100 100
LS 100 100 100
ATM 100 100 100
11 100 100 100

MR AT 3 By ik IF R B AR AT X EFSM A
T I B B o

TESCHRLS T 52 55 v 3 AT R A8 5 43 B0k fi
32 FH 91 46 1) A 4 B . ZE B R b OR AR SRR AR 1
R FEAS A AR D% 38 1 L A D 491 4 AE 24
AT F o 2 B R 14 7 43 b 3K 43 A 249 FaT %) 30 3K 491 4
(R 5 R ) 2 A PR AIR. SCIR A5 SRR W] SAT ik
AT W P 48] ) B, 2 A B ) A% 8 A TR () B
SRR TR OR T B ARBIR 13T 48 55 B AR
BRI Z AN & JF ik, B AR+ SAT J5 iy
3R 1) 45 1) 2 8 e B 5 4% S Dy AR ).

RETFRATTRT 3 5 A R G b A AT I 21
AL i) EFSM A8 R g — 25 % BT A5 3 19 55 55 45
RIATICUE. ATt 4 A FHAT TFARES LA
B < R T S 1 R AT A A LA 2 2
AR AT I 2 A2 S T 2 R ) g
WA Fl JF Al bR A AL AR O R s O B A 4
AN AR R S AR 55 12 R T I 2
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IE{EZR R B HEVE RN X K15 5 T4 41T
45 5 4 A B 1E I 20 — 2 S i 4l o5 45 S i o
T il . 25 2 2 AR T A R ROk A AR S T
19 1 AR S i A K 2 A5 5 (L IE B 3 7 24 i 4
BBAPEF L X RG-S T8 &GS EHD
IEEZ R R BB R B RE T T EE
ST AL F Ok A R SRR ML RS S A K&
B A IEH AR R LR FEMNEL 2T
ER X EAES T8 4 DT 4FR EFSM & RI7E X
HAFG . B 14~ 17 R0 4 AT AN
EFSMAE R 1o A% SCH ik G5 16 J7 3 75 31 1) il A5
T A 18 2 4 M R I AT AL A

ta,ta,tas;

tagta,,tagta,,

tag,ta,pta,la,;

&l 14

e AT A7 1 75 4L EFSM il G 458

104

10,,105,104,10,1,L0 510,

B15 5 1R RATNALIE EFSM fii g

- ’

Uyl ol ool g
t{.ﬁ’tt.ﬁﬂ’tt 13

1o,

B 16 45 2 R BT EFSM i R 45 1

tw.

2
- m

LT3, LTy LT, LT oy LT 5, LT g,
LW, 5 LT 1 T, s LT, LT3

B 17 U 2H fF EFSM il 5 A5 5

T RGN AHT A I AT EFSM B R 25
KO B Ky 22 A1 DL

RT HERBUNEHTEETERNTLER

JfA7 EFSM g1 JfA47 EFSM il G5 A
120 15
119 96

8 I 4 T I B R AT 4L AF 9 9F 4T EFSM
Az R I 3P BB 1 L

® 8 4 A EEMBNIKRGIER

M SAT AR AR-+SAT
Ho
N L N L N L N L
H47 EFSM 119 729 61 442 96 686 29 284

M 8 AT LA . SAT J5ik AR J7 i il AR+
SAT 254G W77 BB AEAR K FE B b 24 fa) 1 I 3 T 491
BOH ALK B SAT ik 29 i OR 2t AR Jr ik
MGF, 2R R AR J7 AT S AR 45 310 1Y
GFHMRERZ HERESIFNIB AL, TS
AR J k2 R R B SAT k2. (H2E . i AR
TR AT AL BEAT R AL S O T LA
57 5 KL e g 42 T A% 1 T 3k 49 4 L T L AR
SAT Jyik#e SAT Jr ik iy 3kaly b ik — 25 AR 47 i) 249 fif
73R K B R B

902 3 By B AR AT 20 1R JF 4T EFSM
Az B D 3P 481 1) 24 967 LA

x93 ™IFERNE A G 29 Bl

. SAT/% AR/ % (AR+SAT)/%
R N L N L N L
JF4T EFSM 49 39 19 6 76 61

TEFR 3 R EYE R, £ XRS5 4> EFSM A
RLSAT ik 20 LBl 22 b AR 7k . 3R 9
AR R AR R 2518, SETIAY 5 4> EFSMs #H 1, 78
FEATALA B b AR+ SAT RE 5 24 i 5 2 1 il i
FABIECE  [] i5Ft, BE AR 4 11 24 7 I 38 31

B 3 B i A B B 3 AR 10000, 2
RE I 51558 7 AR A

8 #MHEXIE

A SR AR e B Wt 52 A AR 2. Hamon 55
AR ALK 50 g SAL v 4 T I A 1 A
F e A 2 A 0 3P 1) 4 B AR AR KT ) B B H B
W AEE B A — s 2 O B B R
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a _a
sa,, S0,

Lo«
Sty S,

ta,
tayg

[T
Uggsllygyllzo Lzl 3

to,,tw,,
tw,ta,,,tt,

to,tw,,
1w, talt,

1o lw,,lw, totw,,tw,

& _a _« _a
Say, SOy 10,,L05,104, Say, SOy
a « o«
Sty SW, 10,510,510, Sty ST,
ta,ta,tas;

to,
to,lw,, to,
twyta,,
totw,,tw,
« a a4 a
SQy, SO, tag sa,, S0,
o « L«
sty Swy Sty STy
T, P W LW, 105y
10055l W 5 LTy ) [ W5
10,170y, L, 7o LT, LT 5 1205, P, LWy, LT0
twla,tt, LW 5, LT o LWy, LT,
fquT’Z%'AO’tu'HH
i,
A4 4
sag, sof sas, sof
o a
st§, swy ta, sty sty

ta,tata;

P18 AL B9 313 EFSM i G b

S 3 1 AT AP, Ammann 25 A A B
I 7S U B e A b ARG B AR T Y
B H AR kA E B AT A o R B 5 X
) A0 iy DA 3K 497 300 A5E TR ) g A K 0 A5 R A B
#R R . Fraser 8 AN fE A= gle il i A 41l J - i
LTL 55 80 BR B 52 8 5% 09 0k B #5. Zeng
SENUHEE S CTL EE MM BEAT 7K H AR 29 1] A

IR 91 B 24 T G R B AT 4 ok 4 0K H Bk
J¥ 107 %+ S 1 2 LR R e I 1) 240 7 1 RECR
TESCHRLS T FATT 4t — Fof 2 00 3 51 A 8k 24 ]
(475 1% AR CNT 22X 0 3 2 4 249 1) T0 AR 1 03k
F. B e 557 45 NE B T — i T s SR i
BRI ESTDiRr - 1S N S =R i SRRl
] o 5P i G K 23 A5 R A DA G A R AR
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HL3CH B 5 R PR PR S 491 >RORS 52 780 1 485 . Gong
5 N I B R AR ) i 2 R R R R 4
A Ry A A R D i T 9] 4 L % 07 vk R A 1 AT
(1 0 32 FH 9] 46 1) 2 48 B 1 (H 1% A 4y H B I a6 A
. Quentin 45 A3 F 5 0 7y 81 1 41 4 2 a5 v )
PEAT I 1) 24 B L e GUTL B PEAG T AT A9
J7 . Ng 8 N 4f A 2XME A& 43 Br 9% 49 458 Y o 5t
PRI AL 55 56 2 5 DCHR A8 LA 20 2 i 24 57 1) 0 3k 491
A 3o A 1 4 4 AT B A 58 R 4
HrE B2 45 66 J1. Wa S8 5 (0 7 1 2 18] B3 X i
TRAE AT I 53 o A FH e /N 4 A s B 1 A i e /N
A SO A R Y O T AT S B PR A Kumar
S NI fe RS 43 5 A AL g 0 3 81 4 T 3 A
IFi) (4 7 o K B0 TU AR 0 0 32X PR 81 32y 12 2 7 2 s 3
P4 5 T AT 29 187 Harald 28 A fdi FRASE 804G 56
Fe AR UML R 2 B A= Bl 38 A 1 48 88 5 & 5 4
% FHB X6 45 20 24 a7 A D03 FH 4810 4 3% O 1 2 O AR iR
TS L T 3% P 00 K P 5] T 900 T A AR A T i 1
R 9] A A B AR . SRR [ 25-26 14 0 328 431 4 24
i) B JSCE A4 ) AL 1 A A5 AR 22 BT 5 T4 (9l
SCHR[27-28 D 0 A& =X Bk v 2003 i) 4R e
£ BN C A B D0 B 4 bk B — A4 AU
EFSM {1 Ay # 58 T. 5, AR 4 A S s RS S ¢
RIS T S R AR, 454 SAT Jy
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ware testing, performing testing automatically is necessary.

And model-based testing is an attractive research topic in
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this area.

But the test suite generated from the model is general
large which cause the high cost and low efficient of test execu-
tion. So test suite should be reduced before its execution.

There are several methods were proposed to reduce the
test suite. They can be fall into: (1) test source reduction,
(2) test case reduction after generation, (3) test case reduction
before generation. Test source reduction reduces the model or
the test goal. And the test case reduction after generation
first generation all the test cases and then analyze the
relations of the test cases to reduce the redundant test cases,
the generation cost of the test cases is high and generating all
the test cases is not necessary. Test case reduction before
generation can analyze whether the test case generated
coverage the remaining test goals or not to reduce the test
suite, it should not generate all the test cases. Our method
proposed in this paper use the abstraction refinement method
to reduce the EFSM model and use the SAT method (test
case reduction before generation) to reduce the test cases

generated from the abstraction model.

In this paper, we use the formula cluster in the predicates

on the transitions of the EFSM model to define the
abstraction function which used to separate the equivalent
states. We explain that the test suite generated from abstrac-
tion model can satisfy the testing coverage of the abstraction
model can also satisfy the testing coverage of the original
model. The counterexample is generated from the abstraction
model using the method based on satisfiability we proposed
before. And then we give a method to decide whether the
counterexample is a spurious counterexample or not.
Counterexample-guided refinement framework is used to
refine the model to delete the spurious counterexample. The
experimental results show that the method proposed in this
paper has the best reduction effect among the methods we
compared with.
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