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Abstract For model checking,an approach to extracting TA models of Web application based on XML document with
time constraint was proposed, The extraction process is divided into three phases: time and link extraction, model con-
struction and display. Firstly, analyzed Web application reversely to extract, structure and store information related to
link and time constraint from XML source code. Then, analyzed elements for model construction such as link and time
constraint,and restructure the information obtained with mapping and aggregation technology. Finally the TA(Timed

Automata) model applying for formal checking was obtained. A particular case study,a mail box system is taken to il-

lustrate the method to be feasible.
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HLAE UL , (B3 26 T Al SR B0 2R GORE B BB . SCRRL 9]
R 0 TR A BB AS AT AT, B T S %A
58 %A K BIe A 4R KRE.

A CH T R4 RBFSE , L XML TR R Web 17 i
PP AT R B, 3R BUE A T AR 6 06T 18] B 341 (TA)
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PRI B SR LR 1 » 8 2 R % 2 T 2O X R B VR B A AT
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XML (eXtensible Markup Language) 22— oARiCIES ,
FEN—FRET Y Web b A9BEBSHARHE, HIHE TR VEE M
fita. XML REHARN, HEAR—#EAKNRICES,
BHBENRIER S, B— AKX E XRENTRigES.
EAFAFACE X —FEEHEMN AR DTD(Document Type
Definition) , FTA LA E L MIE X RIFH AT B REH.
RS . B RERE S, T EFSE T Web ERK LW
B, 30T A F BB A I, BB BB R M5 B i B L AR
¥, Fot, REM XML thREHBBIHAET Web . BN
XML S5 B AR AE R B R 3k, B 8 8
7, AT 5| — MR 3R S ofe 8 ) S 88 /B A B R XML
XHHHER . Web Bt AR RUABBIE SCFMERE, A
REME SO AE UM EBIR HERER RS BHER . T
e B Bg MR R,

D XML H ke

Web T EAUEEKREMNXAFR  SEEFREKHE
BB, WXE AR UHEE, AR —-MHAWEITTEZ
V6 3 i AR S B R TE— R . BT LU Web REAHIIE R, A
{ULRAMER Web 37 F B3 — 08 S92 57 19 TUET , thBHE R
IR 33X 2 T T ) A L L OF , DAGE S BURE T Web R RO HRSC
58, Bt EEMNERS T EME.
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Wz RRyEEEE . XLink 50 F HTML XY R84, L2
XLink I HEE 38 K, fE € XN R WE ZEE im0 8.
XLink S FERMEEEE. MRy BEE, WREEEK
RYP AR,V REEHAFAN SN HEZ K —HAR
X, € E)E, T A XLink BB R .
xlink; type 1 xlink: href,

XPointer FAFHRiR XML XS R L B HiEE . WEE
FHE R, XPointer 5 HTML a) 45452 F ) # name B3| FHE
HFEKTEE, AP EESMBI e g, BER
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EREHH B ESREMRMETHEL., —1 Web TEEH
RARE 2=, 3R A XML S B E . F XML S
F BRI R Web [ FH 2 FF B9 B 18] 29 3R, Session 37 #8 B
Bt R] 29 3R S, ARD R B

{session-config)

(timeout)10{/timeout)

{/session-config)

Hrh, session-config & — 4~ FILE timeout FrZE, EXT
Web [} session B)AZLH A2 10s, Bl— B $ER At aj o 10s,
MR % 2 IE 4 RS, RGE R BRI IRAS . X T WA 6 ] 43R
HIRGE , FE/NTF timeout FRTIA] P AT BEAT — R 5 B HRAE ; X0
R F4TF timeout B , RS H ST — L H A BRIE.

DIRBE L
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B4R R . T aRIEd XML U AL 3 i — N B A EB
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B, 8 XML SO b7 o0 — B . TR BE UL S B 2 T

TR KR T RO — R MR

R R0, X B AR ST 0 .
REBE#RT .

Input; A DOM Tree-Chart, action, xlink, xpoint, PageNode, session
Output: location, transition, guard, time

String[ ] AllLocations; //5E X BEERRESK L BT R

String[ ] AllXLinks

Parser] =CreateParser(DOM) ; / /8 DOM f##7 8%

Parser. findElement(DOM) ; //fE#f XML FHLE
StartLocation=initPage (initLocation) //¥ XML fr4)#& i) T1 TH 25 #
RV HRE
LocationStack<—rootNode;

LocationStack<StartPage; / /¥ ¥ 15 RS HE location £3
char * p=StartPage;
while(! LocationStack) // %424 LR
{
do{
if(p—>child) //IRFRAFI A MEEHFHRAR
p= p—child;
else //ETFH R MKAF SRR, FFE MBI EHLHE R
{pop(p);
p=p—>parent;

}while(p! =rootNode) ;// 24 [EI BRI ST, ¥ Z AT H AR B9 T
B

Parser(Elemnts poped from stack)

}
While(LocationStack! =Null)
{ Location<—PageNode;
if(session) //X4# session JTLE K
guard<time; / /B8] R <F P&
While(Link V ActionV session) //FF#E4%4 | S E S BRI L SR
PageNode=PageNode—>>next; // R &L H
Location= Locatior—>>next; / / X4ii P B Zh{EFEFR] 0 , & 4 285
structured(location) ; // U3 5 i} B A MR RE R ITH
Related(Infoaction) ) ;
}

DI RHE _

FF_ER B R D (5 BAFGEE AN ] 2 Prn Rk P . R
R—MEBELMEEEH, SRHX - TREATHR
BF 5 YR HE S AR SR 5 AR N 2 7 enn) AR AR IR
I BB SRR M (). BERXTAEHEHMYT
TR TN TR ()RR . BT R en TR FHRER
BENGRIE e B EHR o, U1 e BFHAMF
T HERTUTEER e B, A7 A0 T4 B AR A $0 8
F R i I RAR LA IE A & Bk 5 i ) Y SRTE R B — e B
. RE R AR EF SRR SHES .

e§ /en €2

€22
1 %

€1 =N € = € [e=y 22

eu en en en 1
€ & € €0
en €23

] = k| € k| 2
e e en
€ € €o o

B2 FEHE R TR
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8] AR EATTZ B R BRIl R

TSRS Web SUR P A9 SC AR AT ISR B
BB RIS, Web THTESITH, XS H EH A
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ARRSBBPERB R ELHRAARRERE, AR
MR SRR EB O RENH BB IERN S, —
B B SA BB RS RE PR ORENFENE, 1A
BERIRSERINEAREES, SINMEHERRSG. B
FRFRE AEXX OZBITEHMBOEFREBR MK
VEB R R A, SX BRI BT SR RGESEAT R LR R R A
AL ) ,

WA EARNAERRE 8 3P XK et | A sl
(Timed Automata,TA), TA B HISESHERREA
FPL, AT AERRS LN RENEE. HAHATUERS
TR RS ERFH A E. FEE SR, RELE
F—RE, HFREIR. TBREAFEREH, LR RE
BRI, NAERARETHEAR, B A TRREE.
A B B AR B (invariants) FR ) T R — MRS e R & .
A EMEFIE S AE B X TRIBIMAR.

EX WHEAR) B CR—-IHAHES Kbz 2
— B, c B— P EABE R EES C LR RARER
PUFHL .

(Dx<lc R x<c RBTELAE;

()5 o BB HAR, B4 —a HRR LR ;
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() H A B BLERA R ) 2938

LR RN R ] E B M S ER A, A Con-
straimt(OFRES C LN EYRPHES. HERENT
58 M IR REAS RE X S0 B A s 08, n SR ¢ i BRATBOB R, AT
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WP AN ERIERATF N,

EX 25 gD MR ASIE-NNATAkRE
i~ B) TA=(Loc,Loc, yAct,C,—, Inv,AP,L) ,

1) Loc BAMRMNBES;

2) Locy&Loc AR E 5

3) Act RERIMENES;

4) C RARmEh;

5) >C Loc X CC(C) X Act X 2° X Loc BRARE /L BT
KE;

6) Inv: Loc>CC(C) RAZE B IR{E RH 5

7) AP BRAERMNEFRERNES;

8) L:Loc — 2% BRE /LB MtriC %L

4 ACCTAR XL RS FRMERERE/MLER
AR R RSP RS . BtE B Sl ASTA e
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i) & SHHLER AT LA — RS/ R B 1) B 4 — SRS /AL B
B, FIBHER D iR Sh i BEEAE R 0,8 K H reset (D)
e B Inv B TRE/MLERTF—RABHALER,
itk B ShPLAT LAZEZCRES /AL BAGEIRTE], 40 Ino(D) BRI
£ DR/ B RAHFERIN ] . WElRU, EAER Inu(D)
TR Z A RBTE DR/ E . IR IR B [T R
&3, IR ARBE AT BB I — 25, X T RE BB UL, FR A
|G} timelock,

BN ICAFE]EE L B E] B RT BE T AR S,
ATERAR R A AL (R E] B Sl AR I B AR . AT K4
REFNE, BRE s B, oL BB R TR R, BHE
H Shtl_E A PRp EE X

(DXHFARAECL o) ML HE R B [ & 6=>0, R
V8,08 <8, vrH 8 W T (D), A <Ly ) —>C Lyt )
HAR MR &5 .

(2) BT TR BES TR KPR U HRL R R 1E] & ShHL
A R SME R D) 5t FARA (L, o) MI— BB (L as 652,

U B, —> (!, o[A: =0 DT E B shE &, B H AR
HEE e .

x21 switch_off \
a switch_on
switch_on reset(x) rpetts)

B3 HETHHRRR

ERATHEGEEH KE ST SRR b, wE 2R T
HREPRE B BN S={(offst) [t€ IR} U {Kon, ) |1 €
IR>o ), HoH ¢ BAE v IR IR v () =1, IR B AR AR
£, A 3 . ERHRLREE s=(off,0):

offrtr—2m(of frrtd) for all £20,d=0
(of Frt Y222 (on,0) for all >0
(Of frty—2mCof frt-d) for all £20,d=0

(onyt—2mCof frit+d) for all £20,d0 B +d<2

MoffL O HEMAIIRREEESN S={(offL 1) |2E
IR=o Y U{Con,t) |0<t<<2} . ZEEMRZE(on, ) LR R
=<<2,3FH >2 RAREH,

EX AHEHR B3H) M £ TALoc,Act,Ci y—,
Loco s Inv ,AP; , L), Hodb i=1,2,C NG =&, M, 5 M, HIF
HHE M | | M, B8] B 3I#L, (Loci U Locs » Locn X Loces »
Acti UAct; sCL UGy, —, Inv, AP, UAP, , L) , K h > EW
DRTFEXHMEEXER:

DY a€ Acti N Act, BT, (Loct s Locs ) (Locy’,
Loc;"y; %184E a RIBT Act: B Act, Bt , AR FIRARE
Loc) 8, Loc; RAETH;

®@Inv(Loc; s Locz) =Inv(Loci) N Inv(Locy) , BNEH GRS
B Inv (EREMNE Inv HREE.

XER ER-MEEWAFMANREEIBE. 808
RERE, ARBRENIEB. §4 Web TR — R
B, EBRIE Web WEMN —MREFEH NS —NTE; TR
SHEBARMEGRRAE—EN, RERANEIRGHER
B, BIMEANTEEHPRET R, S5 s T

asa N2 G UG

R T 2 A o O T Bk
4 SKHIERR

<?xul version="1. 0" encoding="utf-8" ? >
Dody>
<RoleRoot xlink : type="simple”
xlink: href="http://email. 123. com/">
Cguthor YID="C0" password </author >
<title>mm's 123 mail</title>
<role>mm’ s online email {/role>

<Roles ID="C1” Action="NU11" >
<session-config>
<aession ~timeout >800</session —timeout >
<execute -action >non-action {/execute —action>

(error-messafe daifto-exite for no action </error-message>
<error—pajie JHttp://tmail . 123. ccw/#123< /error -page>
</session—-config>
</Roles >

CRoles O="C47 Astion="yEite aail >
<auto-save> .
Csession—gprEig) ., .
Csession -time >300</ session—time >
<save-mail mail =" current¥ail *dautosave </save-mail>
<display >autasave to draft box </display>
<session-config>
{/auto—save> .
<write-action> PR
<fromiail >A163. com</fromdlail >
<ToMail >B8126. com, C8163. com, DBsina . com</ToMail >
<title>hello</title>
<content >hello world !</content >

< + a. rar</attachment >
{/write-action>
</Roles>

<Roles ID="C3" Action="send “ ToMail 1="BB126. com” ToMail 2=
“08163. com” ToMail 3="Dlsina. com” fromiail= ~A6163. com”
title="hello” content ="hello world !“>
<failed-send>
<send-timecut >
<session-config>
Csession~timeout >10</session —timeout >
<display >send failed for timeout </display>
</session —config>
<resend-action acion ="send”
mail="currentMail **>send
<{/resend -action>
</send -timeout >
<delay -reply >
<session—config>
<sesaion -timeout >3</session ~timeout >
<display >seid successfully </display>
</session —config >
</delay-reply >
Cpartial -send>
{display>to B is successful ; to C is
failed; to D is failed
</display >
</partial -seid>
</failed -send>
<success -send> )
<display >send siiccessfilly </display>
</success-send >
</Roles>

Roles_ID="C4" Action="non-write action * >
. <dction>

{/action>
</Roles>

</RoleRoot >
</body >

M4 BFEHRAREMNTD XML R

FFURFERERE G, LR BRI G, &K
BITCHRAE , RGOS B 3058 2 P 8% 5% Y P B R AR,
NPT MR E R T B, —BERESEILMEREA
SHRFFBI RS s MRS S S IX I, T BB & oy TR AY T BB
R AN BE R R 35 » B 18 B B R 2 36 AR T » B R SEESR KK T
Lo EHBARERY. B 42 HEXHEBMARER Web
WHK—BWANEARN XML 5. AHREEX -4
REHEHR, Ol RELH B BP TR .

¥ XML XRY AT 530 4 AERAFAT R . F P&
FJE A KETE (900s ) WA HATEMERAE, RYEH 8 3hil
HZF BB R 7 900s ATFIR B IR, A T B it R B3
MINEZER, 5 300s B IR —; K 2% B 4B 7T Bk B T 0
HFRE FBRE MO | reply A T K% R E— A R1E
BIRJE I 900s P — et T A B4

FUFRISE 2 o th A SRBUE I , ST S BRAR 1 R GE 9 XML

+ 133 -



s B, TBRE 5 Brast RESEE M XML #3k, i
FE W transition 4 i, X F & — transition, H FRE. B
FPIRZS L B i #2544, Bl source ref target ref #1 guard, guard
RAT R ARFABRAERNAE .

<?xml version="1.0" encoding="ut{-8" 7>
<IDOCTYPE nta (View Source for full doctype...)>
- <nta>
<declaration>// Place global declarations here. Chan login;
chan logout; chan send; chan resend; chan write; chan autosave;
chan reply; chan other;</declaration>
- <template>
<name x="5" y="5">Template</name>
<declaration>// Place local declarations here. Clock x; clock y;
clock z; clock t;</declaration>
- <location id="id0" x="-96" y="-40">
<name x="-160" y="-48">success</name>
<label kind="invariant" x="-104" y="-32">x<=900</label>
<flocation>
- <location id="id1" x="48" y="-64">
<label kind="invariant" x="24" y="-56">z<=10&t<=3</label>
</location>
- <location id="id2" x="-152" y="-112">
<label kind="invariant" x="-208" y="-112">x<=900</label>
</location>
<location id="id3" x="-16" y="64" />
<location id=" 00" y="-56" />
<location id="id5 92" y="-184" />
- <location id="id6" x="48" y="-200">
<label kind="invariant" x="0" y="-232">x<=900&y<=300</label>
</location>
- <location id="id7" x="-88" y="-192">
<label kind="invariant” x="-104" y="-224">x<=900</label>
</location>
<location id="id8" x="-248" y="-192" />
<init ref="id8" ~>
- <transition>
<source ref="id0" />
<target ref="id2" />
<label kind="synchronisation” x="-152" y="-72">other?</labet>
<label kind="assignment" x="-160" y="-88">x:=0</label>
</transition>
- <transition>
<source ref="id6" />
<target ref="id1" />
<label kind="synchronisation" x="40" y="-152">send?</label>
<label kind="assignment" x="48" y="-128">2:=0&t:=0</label>
</transition>

B5 ERFRGR TA B XML iR B

M XML SO #E A ERURMIERFME. A TERR
U, TS SR R A AR

& 6 B P B REARGEE KA T AERERN B 3h
PR, YHPERAPEMERERE, RENME 2 B
H 0, REFRITET. 7E 900s 2 N A #YE, I8 Web T
REAREE, M3 900s(timeowr=900) B , 1% T H 338 H P
B MR X R ERERER TERIE,. P Lo=
{0,1}yLoco={0} , Act = {login, logout}, C= {z}, CC(C) =
{x=<{900,2=2900} , Inv(Locy ) = &, Inv(Loc, ) = { <900},
EFRBOIBIRE 1, TWE Act & login, B = B R
TR RE T, Bl (Locy » login, {x}, Locy ), RS 1 AJ {3

900s, LB Loc; R (Loc ,v)—6’<Locl yot8), e o)+
<900, X4 222900 A, IRA 1 B BVRE 0, 18 (Lo, v

LB Loco vl A: =0D)FER L HIBHHERRE .
login x:=0

B 6 B TRIEER

B 7B 8 435 T A R DR 4 2R G B B S R A
REEAF R, BHRFETE 300s KlR0: B SR — UK HR
BRIENGERSH 3 MELR. HA AR, #ARRE
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ATE SR SEE N 0, RIE T IR THAT .

login _x:=0

x2900 logout write

autosave  y2300

B7 EhpRE

B8 ik FHpfFEE

B9 ¥R 1 RS B AR 2 1 i A 17 Ho At 8R4 LA B AR B AR
SN IEESE ISR 5

login x:=0

B9 IFEEmRFRTEER
REA G HTE B E XKL E 4 MERIATR S
WA, BIINE 10 Fras BARE: R GTAG RS 18] B ShALEE R, A8
e Loc={0,1,2,3,4,5,6,7}, 814k login LA L 4 A~/
RIILRIRSI1E. RIBAH-E B SV E X, 24 it (8] 2 5 th Bk s
R ZERERETE. R MRS ST
WG, BRABIWHE S E B SIYAERWE 10 FiR.

B 10 MR SR
Eﬁﬁﬂ*vLOC:{071y29394y5v6y7’8}9L050: {O}s

Act = {login, logout, write, other, autosave, send, reply, re-
send} ,C={x,v,2,t},CC(C)= {22900, x< 900, y=>300,
y<300, 22210, 210,223, t<3} , Inv(Loco ) = Inv(Loc, ) =
Inv(Locg) = Inv(Locs) =@, Inv(Loc, )= Inv(Loc;) = Inv
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