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Abstract Ajax technology enables Web applications to get data from the server through an asynchronous request,and
partially refresh the Web page. This allows a Web page contains multiple different states. The sharp increase of the
number of states makes the Web applications more complicated and brings greater difficulty to modeling and testing of
Web applications. We researched modeling and test case generation method of Web applications and gave a feasible tech-

nology to generate test case. Finally, we verified the method combining with the project developed by our research

group. And according to results of verification,it can generate test case effectively.
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MRYBAN 1 7T LAHE € A P {5 R A 3R page-MailCenter
T B BT A B 3R 78 76 & (focus, sort, pagelndex, sendRe-
sult) ;

» focus 7~ page-MailCenter ¥ TT 24 7 38 ££ 89 2 B8~ 2h
BEAR R .

+ sort &/~ page-MailCenter W T J& 7R {5 06 5| & I HE P
I

» pagelndex 3/~ page-MailCenter BT B /R 815 B3 %
LR TFTH—TT .

+ sendResult TR K %[5 AL

RIEHLN 3 7 LU E 15 BB 71 page-MailCenter
PRSI MICRE TR MESR:

+ focus B 3 & (Home, Inbox, Write) , focus-Home 2
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FRR {5 R T T 24 A0 38 A A R 01 S LD, focus-Write 3
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FEXT CPMISS R4 #0 7 {5 BRAR B i B8 U 47 5 E A
RATVE BB E (CTL) KR R G R FEBHEFRD, 5]
X RGER T IR E . R HITRE .

RETRERREPHE—IREN AR E L EER
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RA—RES, A CTL A RARH AT 3% 1% & . EFpage-v,
NTFEE Alax HREP R B ERR IS NRE, HF M
—REM TR AT LR A EF V. (=1,2,,n), K
T RIS BB RN BT IRIER G AR R B, FRATH
FER B RE B R AR AR : AG— page v, AG— Vi (i=1,2,++,m),

RENEHR AR THE—FTBHRE LRGN —
WORIRGEELMT B GBS, RIMATBESENR
BRERFENESE. M FRTBHEEFXSENEZ BRAN
T8 (pageu, link, pagev), i CTL AR FEREFE M. AG
(pageu—linkv N EX page-v)), X Filiid Ajax iR F =R
FEMITATRENTIE V. ajax, V), H CTL ARFFRHE
T AG(V,—~>(ajax NEX V;)) , F8 LB B B 1 BROER AR«
AG(pageu—— (linkv N EX pagev), AG(V;—>—(ajax N\
EXV,),

RENEEMHIRARAAFEEERN M. RITHTIHEA
AEERNREIERFENEZ SN, WMTUBEEFXHR T
Z BRI , page-u FTRERIA I H B M pagev: (i=1,2,
=, R RIN  page-u MIF A SREB W LLH CTL FR 8. AG
(pageu—>AX(pagev, V pagewvs V *+\ pagev,)) , {8 i) %
IEHE RN  AG(pageu—>—EX— (pagev, V pagevs \ ++
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V pagev,)). WTLL Ajax BRI RN TREREZ [ 5
B RSV BEBIHERSHV, G=1,2-,FR,V,
WA G EB A LU CTL #4388 AGWU,—~AX(V, VV,
Ve VVD) TN 6 BT #HA B BE M R R R N - AG(U, —~
—EX—(V1VV:V-VV.)D)),

(Page-U

Ly EA e
B6 MuKesEI®

4.4 Wik FAGIER

AR I 2% SMV £ 3£ [H Carnegie Mellon K2 F 1992
EIF R HAEARE TR&KM. SMV RERHFSHEEK
5% (symbolic model checking)¥i A, U X E ERRESTH L
F LT B 3h A B T 352 46 0 0K 75 60 AT 5k i 0 EL AT 976 L g e
&, AT X #F CTL 8 LTL MR KIE" . H SMV 25
& CPMISS R4t HY Kripke S5 R), a7 fiw, 454 CTL
AR A TEE RN EBEER, FH SMV %
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MODULE main
VAR
state; {S0,S1 $2,S83,%4,55,56,57,58,59,510,S11,S12} ;

page-Home: boolean;

FR A &ETH

link-MailCenter; boolean;

call-LoginCheck; boolean;

MailCener0; boolean;

MailCenterl ; boolean;

MailCenter2: boolean;

MailCenter3: boolean;

ajax-Home: boolean;

ajax-Inbox: boolean;

ASSIGN
init(state) :=s0;
init(page-Home) : =TRUE;
init(link-MailCenter) : =TRUE;
init(call-LoginCheck) : =FALSE;
init(MailCenter0) : =FALSE;
init(MailCenterl) : =FALSE;



init(MailCenter2) : =FALSE;
init(ajax-Home) : =FALSE;
init(ajax-Inbox) : =FALSE;

next(state) : = case
state==S0; {S1,S52};
state=52,{S3,59,S812};
state=S83, {82,54,S5};
state=S4,; {82,83,56} ;
TRUE; state;

esac;

next(MailCenterQ) : =case
next(state) =S2: TRUE;
TRUE.FALSE;

esac;

next(MailCenterl) : ==case
next(state) =383: TRUE;
TRUE.FALSE;

esac;

next(ajax-Inbox) : =case
next(state) =82: TRUE;
TRUE.FALSE;

esac;

next(ajax-Asc) : =case

next(state) =S4 | next(state) = S6 | next (state) =S8 TRUE;

TRUE. FALSE;

esac;

next(ajax-Send) ¢ =case
next(state) =89 TRUE;
TRUE.FALSE;

next(state) =S2: TRUE;
TRUE.FALSE;

esac;

next(ajax-Next) * =case

next(state) =S3| next(state) =S4 | next(state) =S5; TRUE;
TRUE:FALSE;

B 7 CPMISS Z4H 8 i SMV BF

i SMV B FFla P AR RIG 88 SMV f AT, 4
FIRTLAB R 5 R a0 v] ikt & P . R 2R e B R I , 3F
Al LUK R BGHR FB, Inge 1.3% 2 &R 3 Brgl. Hd, P12
MERR R IE M T page-MailCenter P #B7EAE M MailCenter9 F
RAF] MailCenter0 FRZS KT 78 , AR 4B BT B9 G BF 1 R AT
AR B & Bl < S0, S2, 89, S11, S2) , i 33 /& 451 1 B 7T LA 78 3]
857 53032, A1 451 (S0, link-MailCenter, S2, ajax-Write, S9, ajax-
Send, S11,ajax-Home, S2) , 3 &L, £ CPMISS RHEHI
RAET, HiF pageHome(S0) T Ay B 5542 link-MailCenter
#EA page-MailCenter T1(S2), T—#, Sii“BHE4" &4,
EREKIER B TER ajax-Write, TE M T page-MailCenter 1 J5
FRRHT H BUES A6 14 &%) S 18D » BT, I T page-MailCenter # A
TR MailCenter7(S9). F—#, R EHFNEES, i
“RIEERGHE, RAKERPER ajax-Send KK #RF, K
BEBINE M T page-MailCenter /5 EF Rl 8.7~ 52 1% BB 14 B Zh
JE B R AR S, A B T TR AS MailCenter9(S1D), F
—#, R R EREH, RERE R FH R gjax-Home,
JHER R 3 M T page-MailCenter 8 87, {# E X [E 3] Mail-
Center0 FARA(S2) . 1 iz 32 FH 41 44 047 B BT A 7
CPMISS % % i) ™M 71 page-MailCenter P 2B FEEMN RS

€sac; . . ».
T ) MailCenter9 #] MailCenter0O FJiT5 .
next(ajax-Write) : =case
1 AR B
No. State Property formula Counterexample Test Case
P1 page-login AG—page-Login (S0, 81> (50, link,S1)
P2 page-UserCenter AG—page-UserCenter (80,582,812 (80, link, S2, link, S12)
P3 MailCenter6 AG—MailCentert (80,82,83,54,56,58) (80, link, S2, ajax, S3, ajax, $4 , ajax, S6 , ajax, S8)
P4 MailCenter7 AG—MailCenter? <80,82,83,55,57> (80, link, $2, ajax, S3, ajax, S5, ajax, S7)
P5 MuailCenter10 AG—MailCenterl0 (80,82,59,S10> (80, link, S2, ajax, S9, ajax, S10)
P6 MailCenterl11 AG—MailCenterl1 (80,82,89,S11> (80, link, S2, ajax, S9, ajax, S11)
F 2 EHENRGAER
No. Transition Property formula Counterexample Test Case
P7 (page-Home, link, MailCenter0) AG(page-Home—— (link-MailPage A EX MailCenter0)) (80,82 (S0, link, S52)

P8 (page-l.ogin, call, page-Home) ~ AG(page Login—>—(call-LoginCheck A EXpage-Home)) (80,81,50)
P9 (MailCenter0, ajax, MailCenterl)  AG(MailCenter0——(ajax-Inbox A EX MailCenterl)) (S0,82,83)

P10 (MailCenterl, ajax, MailCenter2)  AG(MailCenterl—-->(ajax-Desc A EX MailCenter2)) $50,52,83,54>
P11  (MailCenter3, ajax, MailCenter3) =~ AG(MailCenter3—— (ajax-Next( A X MailCenter3)) (S0,S2,83,S5,S5)
P12 (MailCenter9, ajax, MailCenter0)

(80, link, 81, call, SO)
(80, link, $2, ajax, S3)
(80, link, S2 , ajax, S3, sjax, S4)
(80, link, S2, ajax, S3, ajax, S5, ajax, S5)

AG(MailCenter0—>— ( ajax-Home A EX MailCenter0)) (S0,S2,59,811,82) (80, link, S2, ajax, S9, ajax, S11, ajax, S2)

3 BEWRRHAGIAER

No. State Property formula Counterexample Test Case
P13 page-Home AG(page-Home—>—EX—(page-Login V MailCenter0)) (80,53 (80, link, S3)
. AG( MailCenter0 — —EX — ( page-UserCenter V Mail- . .

P14 MailCenter0 Centerl Y MailCenter?)) (80,82,85) (S0, link, 82, ajax, S5)

P15 MailCenterl AG(MailCenter] ——EX— (MailCenter0 V MailCenter2 g, & 53.56) (S0, link, 52, ajax, 33, ajax, $6)
V MailCenter3))

P16 MailCenter2 AG( MallCenterZ — —7EX—(MailCenter0 V MailCenterl (80,52,53,%4,58>  (80,link,S2, ajax, 53, ajax, 54, ajax, S8)
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