Osaka University Knowledg

Title |SPINERWEDZTT7TYr—2avitesld 2EER
ETIREXESE

Author(s) (O, &; &N, 58, M, &= fb

Citation |27 FHREGSFRIMMRRS. SS, VI hoTY
4 TR, 2006, 106(202), p. 29-34

Version Type|VoR

URL https://hdl. handle.net/11094/27418

rights Copyright © 2006 IEICE

Note

Osaka University Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

Osaka University



Institute of Electronics,

I nf ormati on,

HEEA BEFHEREEFER
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

and Conmuni cati on Engi neers

EE=5Z:
IEICE Technical Report
$52006-39 (2006-08)

SPINEZRWey 277 7V r—aviciBlra
REBRIET IVREXEAE

wOO OB/ EHN RN WE O B=t Mk BT

T RBRAZE KEBHESREIEAZER T 560-8531 KERAFBHHRFaRILAT 1-3

E-mail: 1{y-hamagt,a-yosimr,okano,kusumoto}@ist.osaka-u.ac.jp

HBOEL UrTT7 TV — a3 vOMETIR, I—YOBANTHE _EXEREZA LT Y FREROEE, T 5IC
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BHCRINT B EAEE NG, BE, VT Y TRIEFEL LTEFVREMERZEDTVS. UL, EFV
REICBOTIE, WS EERIC ANT: L TORIEE T L OMBRLRO# L X AMEAICE>TVS. AR T
Struts EAWEY 2 T T TUr— a vtk R—VBBERIIT 5TV L NELEERIET 5T /VICREER
KEFLT ZEFVREFERRETS. BBIICITS CLICK D REBEREER L TS, EREFEELL
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Hierarchical Model-checking for Web Application with SPIN

Yuu HAMAGUCHI', Akira YOSHIMURA', Kozo OKANOY, and Shinji KUSUMOTO!

t Graduate School of Information Science and Technology, Osaka University
1-3 Machikaneyama, Toyonaka, Osaka, 560-8531, Japan
E-mail: 1{y-hamagt,a-yosimr,okano kusumoto}@ist.osaka-u.ac.jp

Abstract In the development of the web application, double-click actions of users, time-out and deadlock should
be considered. Therefore, such design faults should be found as early as possible. Recently, the model-checking
attracts attention as the effective software verification technology. However, to create effective models and describ-
ing properties have become main issues of model-checking. This paper proposes a hierarchical model-checking for
the web application implemented in framework Struts. The method, thus, avoids state explosion. The method is
applied to a web application developed as an exercise of an enterprise’s new comers’ training. The result shows that
the proposed method is useful.
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FIRETRE LUEREBC VAT LOBFERIETE S

1. FAHE sz o . ~
», REOELE 2 LUTRTRIET B OFRE LTHY

YT T IV r— 3 VRREIHERNE S AT LEREOTD
IZ MVC REHEF VIR DV L—LY— 020 B T &N
. MVCREETNTRY 277 TV — a Y OBKE
FEI—YOEA (View), ¥ AT LHIHER (Controller), £
FZOT Y (Model) D=D & UTHITICIER 5. R L—
LTI—%2 D 1DTH3 Struts [1] Ti&, EIT Controller & View
DORRZSIRT 5.

YT T TI) = a v OBMENR—VBBEEST YK
Oy 7 2EBTELICRATNTVSLCLRBEETHS.

THHEEZLNS. AT Struts BRIB L=V 277 7Y
r—=3 Y DBER View 35X U Controller 5K 5 _FAif8,
Controller & Model 5K % FHE (LT, E¥FZA0I v Y
B) i TIRA, EFVF v A SPIN(2), (3] Z AW BB
HOEHDEFILEEFNThOBI SEKT ZFEERET .

SPIN OEF/VEiR A E3E Promela [2] T, HROREER
Tat AR, BERAOF v RV (Fa2—) BBELTT— X 2ER
ET3RZ2\|OERBRTES. LABOETTNTRE, ¥—130D
IR Struts RET 7 A/ (struts-config.xml), 7547
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Y FORZFBVEBERIBISER L. ERTABETIIL
BORLEEZT 7 avELUTEYRrA0Yy & OtER
kEHNSHMBEL, EFNVEER LK. SSIEFULKED
DI, TNLDETNEH2BEEXTHBNICERT Y-
LRIEL, ZOERUEFML:. REASEOTHRICHET
BHREIE XML 2BV =80 [5),[6) HEZHWV

SPIN [2], [3] I& 7 Ry &7 OREBEER DM, SRR
I8 (LTL) ZRAWVWT & b il 2 LT 2R 2FD. K7
LEFIRETIRIREIRORERREERT 5 C LA LR
RBIC > TERD, K [7) OX S ICEEAFEORZHBLTE
TIVLT BFELBELERINTVS. RIFIA L EMX 3
TeHICFFBEE T Ve FEBEEE T IVICBERZ 2Fk (8]
2B, FROBRRETF VR COFERGHALTVS. 204,
BEEmE L UTXXR[9].[10] BV T T7 T r— 3 v/2lo
REHENRELTVS. EXXH[4), [11] TRENFNRET 7
AWOHIRIE K DT V) r— a vV ORZ BV EETRT 2FE,
EFWLOBCHSILL BT ERA X T THS FEZBELT
V3.

BROBRIILTOED TH . 2 CIIAMEICHFETZ Y
L—L7—7% Struts, #iE88 SPIN iICDW T3, 3 Tld Lk
LifE, FHBICH L TENFThDRRT ZEFIVE FOKIES
F#ERD. 4 TREBBORIAHAETVERIE Y- VD
WTEN3. 5 TRERFEOFAREZFAET -0 DFF L
KBIERICDOVWTHRN, 6 TEEEZ L H S,

2. ¥ K]
AZ T3 Struts, SPIN OBER RN D
2.1 Struts

MVC REHETIVCB DV LT P T r—a VHIRO
7eHDITL—LTU—0TH3. Struts ZRRALIY 2T 7Y
F—2a RIROBRILEBEINS.

o USAT YRRV ISP : A—Hh5DOBIELSF, J—
NV ITA L 2EETE. FY—N"HEDL AR AEZ
O, BEZYIDEZS.

o Toiar ¥—TJLyb i OSATUEMEDYHI TR
F2RETSB. VIIAOBBCISCTEYIZY VT A NS
Oty g ERRL, VYT X M EET. UF, Y=—TLy F LB
THENHS.

e YO ITZ+Tat vy Struts R T I2EBROFTE
FLHRREZRET. =T Ly b EEE MY JI A
ZRI,VIZAMVOABRR VTR NOBYI R Ra—TIC
BBT70avI73—LILBRETS BEOT /a4 —
LB RWVERIRFICERL, VT FA MBI AR a—F
WKRFT 3. X-BENTNEERITTEDDT I avk
MUY, 120 Struts 7 7V r— 3 it DWW T 1 DM EE
BETEZEI2—ITH5.

o TUiavii—UL

e T7Hi3aYv

o OVFTFAL I RAET—ZEZBWTS.

o EUVRATQTw Y i THarvhoMUHETh, BEAM
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View Controller

Model
Context

Form |_» ("Business
<~
2 ]

SN\ T
Action Request @
TG -G | G

1 Struts O

<struts-config>
<form-beans>
<form-bean name="form" type="Form">
<form~beans>
<action-mappings>
<action path="/index" type="Index" name="form"
scope="request">
<forward name="init" path="index.jsp"/>
</action>
</action-mappings>
</struts-config>
2 struts-config.xml D FREY

T EEITT . T—ER—ZANDT 7 AR/ L H%
G FyRBYy 7ERRBELERVKS ICRETTIHEND B,

¢ FT—AR—X:HEF/FENHD, NEOBBTEREY
RAQRIYINLDT I A%ERITS.

Struts TRV 7T X Moty Y B hLBaRE %2R L
TWT, BE 7 7 AV (struts-config.xml) IZ Z DBYE% 52k
9%. B2idindex.do WS http V VT X M ERIFIBES,
path="/index” 2% action X 7/ TIEET Nz Index 7 7 3
VAU EN, Index 772 a Vg foom /DI oNiT
v ar7#—LForm ZFIHL, MENRTITZ LY IR
7oty Pic it L0 BBEREET XS ICERINT
W3 BRIV IVIA N oy Y iREOEBBBERICHEL
index.jsp #7547 MTEYT. BEFIE T Struts HAEYE
MICKERM THZC L 2FHT 3.

2.2 SPIN

SPIN BEFIWVREY—IVTH3. RELIZVY AT LERIL
&8 Promela AV THREBBE 0L X LTEFUEL, %
DEFN L, SUEARE (LTL) TERE NV AT LARL
Tz LTIRWFHEW NeverClaim AN & LTEX, Y AF
LA O B5 2B E B TRE T 5. NeverClaim £z
THRECEHELTLE->BERKAIEHAT S. NeverClaim
EawlTIREN VRS, A5 Lld NeverClaim 27 <%
WEWS TEMREEENS. BIRIER TP-><>Ql &k P H
ROILDELIE, WOH Q BRHIUD) LW EKD LTL R
ThH3.
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3. RETIETIVREFE

Struts 7 7V —3avid MVC REEFIVICEDWTHE
BEhTWVW3. COREEMRAL, V2T 7SV r—avn
EZ 8% View & Controller » 5% A8, Controller &
Model H 55 FTBIC 28 L TETIVILT 2FEZ2BN3.
COFRCIOVBBEMILTEFVRETZLHTE, K
BEMOBRRZ ELVGFTES.

3.1 R—IVEBRIAAETIV

B TREANC, HEEROEREIFELEL. £oT
VYTV ERRAYBEEBELTEFTMELTEELIA AL,
FCOBTRERELZALT Y PR ZTRERENH 5.
XoTTDETIRZOD 2 DONENIEREMCRC VBZET
LVERELTWS. FOETFNVEZERTZ L THELEZS
KRTF COBEREEDFTREIC 5 5 [12].

3.1.1 BFETINV

NESRERVEEEULEFET VIR 6 BROT L AN
A= Fr e LTRAMLIEEFVTHREKENS (12 ZDE
FMITE B FITREC, »DOBEREROER T Struts DR
ZENEEFTMETZLVSEBEZIICEINTVS.

(1) o—%: EEEZELTAAZITY (tinput) , ROH

@ Model-checking
for
page transition
t
[ View J

Controller

Model

usinessy fbusiness
logic logic

______________ | Model-chec king
for
internal
Shared processing
resource

3 BERERETIV

———————— =TT}
-— —— o ——

User Client Network
O © =0 O
——
”vtew] I!mpm HetpReq Htpkeq] "anReq
O =
7HttpRes

RequestProcessor Action

ﬁwwd:.u]lﬂ&o
X I|N1 l?HllpREq ‘ IHitpRes l tcallAction meward] ]“gallAumn

HetpReq

B4 R-VEBRIAETNVOETRER

and Conmuni cati on Engi neers

HCBR T 2D%FD (view) BIFERVIET

(2) #5472V aREOTOERTHS. 2—Fh
EDOAF %S (7input) , TORBREZY P T —VI0EE
(tHttpReq) T 3. ZODH%V J IR T Oty ¥ oBBHER
%2} (7HttpRes), EHENVEB LT L E2I—FICHEES
REmCIIEROY 7T X MEEHIFEL, 1T
MNEDANEZIEBCEDOY) VT A B —/NCEFEEN D
DO RIEREFNCRIRE N B,

(3) RV bT=%: ISATUIEHNEVITA L ERT
(?HttpReq) , ¥—TLw FAEET 2 (IHttpReq) .

(4) =T Lwhk: #SAT7 Vb omBEEREL
(?HttpReq) , WY HEV VT A b 7oty MU HT
(tcallRP) .

(3) VAN TREYY I FrRk2DOED. —K
BY—TLy rH5DY 7T AMEZE (7callRP) T 578
DLOT, BV IITAVIBY AT 7aryneEEh
% (lcallAction) . £ 5—AHRT7 7 avyHhLDRDEZS
= (?forvard) T 37HDEDTHY, ROEICILLTISA
v M RERANDOEBEERE (1HttpRes) T34, RD7
53 avERUHYT (‘HttpReg) . DT 2—NMLHBZT Y
v avERUCHTRELHZD, RERETFVTRY—T LY
MCEEEREET BT L TEY 2 — ViBIREREE R -8 /-,

(6) 7Hyav:VyIA+NatydroONUTHLE
|} (7callhction) , BHIEWMAZIRT (1forward) .

3.1.2 NEEFOETI

ZEREERERALT Y MNEORBKIRZBVIE, Xy FT—
Z bR 5 Ok SR EMATRRETS. TDFXY
TJ—s Tt AR ISAT VB ELEY VT A ML
LT OBMER IERENRS.

(1) Z0FFH—TLv MoEE

(2) ZE{LTY—TLv MEE

(3) #HX
Fw FI—=s TOa RCHEEMATRE, V54TV RFBX
VY TA 7Oty HOETVCLEREZMASLEDNHS.

a) YSATVETObLROEE (K6)

RALT7YCRRELIBSE, 7547 0t ATR
F— Ml S —ERBULEEFEOERICIIREDRES
a—HETTEEL, Ty Ruy 7 EERTS (KehD e B
B). ¥r-xv b= T AN _EEXEEREL
VHYTIZRTOEy Y Ot AN SBENB VARV AL ZE
fLENTVW3. CORE, RECRZEOWENETE Nk
CEEERL, - PREBEERITTEZIHANBL. #oT
BSATY R TOEADZELZELT2LENDHS (M6 T
VAT RMEE (7HttpRes) # 2 EITH BRLELY) .

b) VZIAbTOEyY SO RAOERE

CEREENRELIRE, FrRIVOEEIHN0DBERTY
Ray s eRET5TEENDS. TORRICHLT 578
YHZIRA Tl RO DDOF ¥ XIVEGEE—DHTE
TR TESZXSKEELT.

(tview) .

N om
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Zinput

HitpReq
?HitpRes

=N O===0

5 HSELEFEET B Network

wiew 1 tHitpReq

HitpReq

6 SELEER LT Client

Action
fmput Zoutput finput 2output Toutput
Busi Busi 5 Business?  Busi
Busincss
logic
?input foutput

Business Business
|

accesses
the shared

resource

T TUvarFuokAeEvrAuYy s IueR

3.2 R—IWBIKEE

TOR—VBBRIERATTVE, BRI LZWEB%RY LTL
RE SPINIKAALLTEX R L TR-UBBRIAZITS.
flid 5 DEAERTRY.

3.3 WEBMEBIREIAETIV

RICFRBONSABEBRIARA T T VIC DOV TERS. HNER
WL IERERFDOE L E D HBZHBAONMET, Struts 7 7Y
T=2avo17ovavMERDOEIRI0Yy J ORTH
LIEFEHE L TOREERLTVS. XoTUTFY2 777
Vir— a3 VOREIEE7 7Y 3 VBEONE L BT &I
5. 7UarBuORRIIRERTBONEERICETL
£d3. 772 a vEAONRIRISL DBE, HEERICT Y
TRAGTBDOT, INFERIICHLT BREAETILENDS.
UFDTavAT7 7y a VEAEDIIREERRT 2.

(1) 7Hyarv:¥oxaRadyrzRUHsrotR. 7
D2aviE1OUEDETRRAOY y H ERZERITH, EVRXR
oYy EBUHTIERBERELTWVS. ¥VRATIY 7T
NS A—Z K% (!inputBusiness) T 3 L IFHRIEIC /D,
EIXAudy 76 DORY {E%32{E (ToutputBusiness) T
BERCETENZCVRAQY YV ERUTHT. oTEY
IRAOTy Y EERT T i SOk ADRESIIEML TV

(2) EoRxRaVv s 7o avhoBUHBLEST
(?inputBusiness) , ¥ VR AQYw JHRDF—XT7 7L A%
T2 PR EERICT VERT B, BRICEYRRED %
7932 a VBT (YoutputBusiness) .

ThS 2BROTOLRER, BEVOTub AL DFEEY 18
BOATITI XS Lz, ChRBEREROEETY 73
VEMNONEERIRT 515 TH3.

3.3.1 EFIEHEER

EIxAaVy s IOt RIRFERICT /LA TBT LM

and Conmuni cati on Engi neers

Common lock

Business
logic2

B8 77 a BAofBoRERET L

Processing with possibility of

Processing that wants causing competition of resource

to he verified

Business

Bu;]mecc o | Action
@)
2, 3
Witing
Shared 2.
y Writing

resource

Business
logic

I :
Bushess Action
logic

Processing with possibility of
causing competition of resource

9 TIVFRRATRBEBE LR ETIVE

BV, EURROV Y 7 7O AHREREAD E DESIC T
JEALTVWBOhEERRT Z2L0EHHZ. EROL IR0
Iy TURANRERBCT VAT B L EROBANRET
BRREMS DS BEOHMEZHSBEEL LTHAEO Yy F L
oy 205 3. '

e HFow Y HEOwZINLEERR, JOTOEAN
FEEBRIZC LI TEINBERAEITI LR TERL.
FEBOT O AP EBCRICERIc RSOy 2 TES.

o HHthow Z i HHbow J Thi-REE, B0 7o XH
FEESRBTICLLBERIBZILLTERY. ZREHD
Tt AHERIC R CRisic Moy 7 T,

o FT—AETIEAFTIxs b+ (LIFDAO): EVERZ0O
Dy I BHEEFERSIBEDAO ZBLTT 7 AT 5.

K8 TObt AR T~ 2 AN EERELIT 7> 3 VHAL
DUBODETNVHITHS. £TT7ravPievrarndyy
TIZNRTG A= EREL (1), EVRATIv Y 1 BHEEEK
HEOY /ERIITTF—2EERBL (2), RDERT VP avic
BT (3). RiC702avBEVxrRAadyy 2ic/35A—%
EEEL (1), ¥RV I 23RV EET I/ acRL
(5), CDT7 I a YEADMBIIRT LTS,

3.4 PEBALEBAREE

RELLI2NT 73 g VEAOIWB L BIROBE T I ATHE
HOHZFNDT 7 a VEAOWBNEINCEITENhZES5 A
ETFNVEEKTS. COEFIVERELEZVEBR2ERL
LTL X2 &bHE T SPIN ILHMAER B C L TRAERITS. T
3BT LILEDT Iy a VENONERTLVF XA VBRET
HREHETEHERZTODE S MERIET 3T LA BRI S.
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<actions resource="3">
<action name="ActionA">
<business-objects>
<business name="businessi' order="0">
<dao name="daoA" resource="1" order="0" type="read"/>
<dao name="daoB" resource="2" order="1" type="write"/>
< /business>
<business name="business2" order="1"/>
</business-objects>
</action>
</actions>

510 WEMEBREERE T VERIIEYV—IVOART 71V kR

4. BEIBETIVERZEY -V

B E FHBOEFNTNCOVT, BREFRICETVIE
FIVEABMICERT B V—VERELE. UTTREY -V
KDV TEBUCEN 5.

4.1 R—IBBHIIRETVOBBERY -V

W— )LD A Struts RE 7 7 AV (struts-config.xml) ¥
U, & ISP APUHTT &> a vEDERZEL 72 XML
TrANVTHB. %EBXY—VHEAORE, BERIERT 5LEN
B3, V—IVBTNEDASTAE%EKBL, Promela Tk &
nrEEFVEHRNTS.

4.2 PRENEBRIIAETIVERREY IV

WFHIEFTT 2ERDOT 7 a VEAONEOERZEL 72
ANT 7 ANVERERZEY-VCATL LTER, HAENS
REFEFINVDRT IV b Vi a—TH B Rz BNt T %
CETEFNVRERTS. B10 DAARET 7ANVHER T D
BIAREFIVOBREE%18%. actions ¥ 7 D resource JBM
TREFEEOREEEET 5. WEICHEED action X 7%
BOT EATE, FNFNIC name BETERINEXONS. &
THYavAEOEURATY Y Z OIS action X HERD
business X 7D TRE D, BHl (name) EFTHINBIR
FF (order) #®i#5ET 3. E-HEEREZRI LIX 0Ty
& dao 2 FEFFH, K 10 O TIE Businessl V) V—RA 11
MUTHED Y 7 Litk, HAERR2 CHL THiny 793
‘AIBNEERRLTWVWS.

5. & B RR

COBTREBEFEBIUCHEELZY —IVEEBREOY «
Tr TV r—vaviclBiL, RIITEREZITS. X-EZBRER
EELd, EREEX3.

5.1 @ BAME

REFEOHEYHEHET 5720, CEOHAHLBIETE
BICERINERDLI B Web 7Y r— 3 VENRICE
BETolEY,

¢ Web tTLIO—RERATZRODOT SV r—a v

(D REL, REXRRONFIIMRTAVONREBENCERTNIE
FILTHD, FHETHIRE NI EHEERMZHRRIEL febid TRV,

and Conmuni cati on Engi neers

o VHTIRMTukyYEL THVavIA—LES, T
2 av¥9

5.1.1 N—VEBBOENMKRE

B ERRIC X Top BED 5BASTT (Complete) BIEE
TONR—UEBRFRIASENTVS. TEY—AHFHALER
vk va—RERIC LT, B, BEEINZ ST L TRILK
BELXEFIVERRLTVS. FEEICIEZEY VA BB
KERFRMINT 3. COBRFFE LTLRATSRUREYT 5.
T fe k- VBB TREAT TV ENELEFODETVIRL
TR L. REFEBIZ TASET (complete) EENDE
BIXB AR (confirm) BELODHTHSB) THS.

5.1.2 WEABOESHRE

YT T TV =y ayDRERDT I a VEMOREICN
LTEFAVRERTV, ZORFOELHEFE L TVS. &
HETo7T 7Y a VEAOWBILITD 2 DTHS.

o MAWRTVYar HEBFAOETXESEZEREBL, #
RENBSOBEAHREITS.

o BRETIValy REBEFEAOKREKLE v b LIcHmLEE
DY—rZETS.
FNEFNEROBEOAEEDHZ7 7 a VEAONE L L
TESBEEOWBEDIC—Z2YFNCEITERS. BINICETE
BB7IVavBuE 2 A6 6 FTIILE. ERBALNANER
THEBRICD Y 7B GN2 L8 BEL, SV HLICH
BEFICOyY 7 (Ao 7, fitoy 7) ZEF2HE 70t
AL AHNCLTERBLIC L. COBBTET 7 avi
R OMBHIMERE R TEEEIT OO E D D AIREEL &

52 RB&ER

BRI EBROHEBERIRV T 17 L 4, 3GHz, XE) 2GByte,
0S ¥ WindowsXP T3 Y, SPIN i Cygwin L TEBIL/z. X
F-FJHICEER LT3H B M.O 1 Out of memory ZEHT 3.

5.2.1 R—VEBOELUMRE

EFVREORR, RASHAT N BEIEEET NVEE
EL, BEETFVRERT> /. REIZFIELTEHEVT—HBET
WhEniz. £1,2 TRIBREEIRA I T, READERD valid
Tho-BEOHETHS. EREINCIIRDL D% 5 BERO
7 avEFBLE.

o Default: 7Y 3 vE2EXRVEREORKRIE

e Collapse: Default XD XEV 2GR LFBATES L
RREESER

e MA: Collapse & D ATV EHBRFIATEAHEKR
TR 2 ET 22 RERER

e HashCompact: R WREEZ1T 5 SELETERSE

¢ BitState: HashCompact & D & 5ICRBEICHIALZ1T 5
SRR

5.2.2 WELEOIELSHRE

NR— BB L AR, TEVREDRR, REILHEAETHh
HIRSREETETNVEEBEL, BETTVRERET> . RHI
REPELTICBVWT—BTHATN . &3, 4 TRIKRIEIR
MR T, BRELERD valid THHBEORETHS. BED
RASHTOVAVENIRERRZEC LT3,

NI | -El ectronic Library Service
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5.3 # - ‘ BEBTT 72 a VEMOUENERICEEL T WITEEYNH S
5.3.1 X—VEBBOEYMKRIEICOWVT TR TE .

TEHEBLRALT Y FAHARET ZRENEETVTO DxTT TV = a RT3 VEMONBTET UL
RETIXRERREDRE L. o TYATLORAZAEE €7, LOE, THEBRTEZEFMLLTATEN& > it
FIRFICREEY 2 C L IIR#MTH Y, MELAZBREMINCE  FIETETFToLBE, BEAY LTI 7TV -2 a3V TeT<E

TWRETELENHBLEXS. ICRERREAECT. UEKD T TV r—v a v 2EKDEFI
5.3.2 AELEOELMEREICDOVT REZITIHE, BENETFVREFERENTHSLEXD
BELOER, 8, BHo v 702 A IV /RNETok D hB.

6. & ¥ U

#£1 AELOEVWEFVOREI X+
AT, Struts 7V r— 3 v OBEREEZENE LT,

. Default Collapse MA IC BitState {'?1»“:%&3; U Promela 21— K% Qﬁﬂiﬁ}iﬂ'% 7= b@i
FRIER (57) 3.0 6.0 6.0e+06 6.0 1.0

EAAEY (MB) M.O 932 781 738 722 %\i—]b‘%ﬁﬁ' RELTC. Eﬁfﬁbcxgi{ﬁtkim’i?
SHEESE (5) 37 141 1701 37 5 ETIVTIR, NELTOLZADBAIL K> TZEREEREALT

U hERFELE. THBOEFIVTIR, tRBOARD LER
%2 NERERTTIVORIEDIZ b ZHHL, 2ERBOETFIVERRLE Thickba—F
DEETEEFRZEROBNLBZTCLENTE, Fy oy

e Default Collapse MA HC BitState ) gem g o) qkin o ¥iiE & 55310 75 o 72 SEFIGIREIC A L 7o ks
2R 3.0 29 150 72 1.0 . N p =
R BERFEOEAMIHRETE L. SEOFER L EHD
HAXEY (MB) M.O M.O 1989 M.O 744 R .
SRS (1) a7 1064 55922 1347 04 TotREMOEETFIVORERRORRTH 3.
n
ﬁ#ﬁgﬁ& (l’l’ﬁ) 3.0 23 23 23 1.0 ﬁﬁ 5. Tiﬁ“fciﬁﬁi%%% C“fﬂﬁt]ﬁb‘fc E*J—:f/x .
BRAAEY (MB) M.O 1751 1046 1011 723 SV THASHENZER, BEHFRIBRICFEITLET
SRR () 38 1048 7069 194 5 X 73
BRIKES ER) 3.0 29 236 72 1.0 {1] Apache Struts Project: http://struts.apache.org/
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