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Model Checking Web Services Based on Temporal Logic of Knowledge

LUO Xiang-yu CHEN Yan GU Tian-long DONG Rong-sheng
(Department of Computer Science,Guilin University of Electronic Technology,Guilin 541004, China)

Abstract Model checking has being used mainly to check if a system satisfies the specifications expressed in temporal
logic. People pay little attention to the model checking problem for multi-agent logics of knowledge. However, in the dis-
tributed systems community, the desirable specifications of systems and protocols have been expressed widely in logics
of knowledge. A Web service is an abstract notion that must be implemented by a concrete agent. The agent is the con-
crete piece of software or hardware that sends and receives messages, Thus a Web services composition can be viewed as
a multi-agent system. We applied our model checker MCTK for temporal logic of knowledge to verified the Web services
example of the SAS protocol. We also verified the example with three model checkers WSAT , WS-Engineer and SPIN.
The experimental results show that the performance of our model checking method for verifying Web services is higher

than these three model checkers.
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MODULE message
VAR
mtype: { none, register, ack, cancel, accept, reject, bill, request, termi-

nate, report} ;

source; { none, InvestorAgent, StockBrokerAgent, ResearchDepart-

mentAgent} ;

dest: { none, InvestorAgent, StockBrokerAgent, ResearchDepartment-
Agent};

datal ; {none, investorID, accountNum;, stockIDO, stockID1, stockID2,

terminate} ;
data2; {none, orderID, creaditCard, stockID _occ} ;

BB, miype TARTH B HKE, HLURHABE SN
X ssource bREATH B EHORIE T —8 8B dest IR K
% BARE BB datal FI data2 4390 & R R B A B B0
58

ORE, H SRS — 1N LB R —EE , T R E—
BEMRRMEEMEEN. EEED SASHUFEE 418
HERHEBEE A 1 BiR) % E (Inverstor) B i1 5EH 1
R E 240 A (Stock Broker Firm) X B B : T IREZ2 48 A
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MODULE main()
VAR
chl_I2R.message; — —iHiH 1
ch2_R2I:message; — —ifiH 2
ch3_I2ZR:message; ——3i@iH 3
ch4 R2I:message; ——ifiif 4
register N
accept / reject
Investor ack / cancel Stock Broker Firm
W bill
report Research Department request / terminate
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MODULE InvestorAgent(chl_I2R,ch2_R2I,ch4_R2I,
ObsPrm_chl_I2R_mtype,ObsPrm_chl_I2R_source,
ObsPrm_chl_I2R_dest,ObsPrm_chl_I2R_datal,
ObsPrm_chl_I2R_data2,0ObsPrm_ch2_R21_mtype,
ObsPrm_ch2_R2I_source,ObsPrm_ch2_R2I_dest,
ObsPrm_ch2_R2I_datal,ObsPrm_ch2_R2I_data2,
ObsPrm_ch4_R2I_mtype,ObsPrm_ch4_R2I_source,
ObsPrm_ch4_R2I_dest,ObsPrm_ch4_R2I_datal,
ObsPrm_ch4_R2I_data2)

B 3 MERXSHERERBIEHELD chl_12R, ch2_R2I
1 cha_R21 3 MBEHTERE. BAML“ObsPrm_"& kK
EXSERX I MEEPHERES, XLTEW TREE
MERMER . XEMEHT MCTK HETH T MEERK
B ok HORR AT BB T B R 9 T BRI, A
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MODULE StockBrokerAgent(chl_I2R,ch2_R2I,ch3_I2R,
ObsPrm_chl_I2R_mtype, ObsPrm_chl_I2R_source,
ObsPrm_chl_I2R_dest,ObsPrm_chl_I2R_datal,
ObsPrm_chl_I2R_data2,0ObsPrm_ch2_R2I_mtype,
ObsPrm_ch2_R2I_source,ObsPrm_ch2_R2I_dest,
ObsPrm_ch2_R2I_datal,ObsPrm_ch2_R2I_data2,
ObsPrm_ch3_I2R_mtype, ObsPrm_ch3_I2R_source,
ObsPrm_ch3_I2R_dest, ObsPrm_ch3_I2R_datal,
ObsPrm_ch3_I2R_data2)

A 3 MNMER B REREL L AT chl_I2R, ch2_R2I
1 ch3_I2R 3 B BT ERE. FAMNLL“ObsPrm_"#E kK
EXSBRX 3 NTEETHERES, IR TFRESL
LAMBTMEN, X, BRESEANTNRERESH
BX3MNEEPHATA T RS REERN A RABERE
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MODULE ResearchDepartmentAgent(ch3_I2R, ch4_R2I,
ObsPrm_ch3_I2R_mtype, ObsPrm_ch3_I2R_source,
ObsPrm_ch3_I2R_dest,ObsPrm_ch3_I2R_datal,
ObsPrm_ch3_I2R_data2,0ObsPrm_ch4_R2I_mtype,
ObsPrm_ch4_R2I_source,ObsPrm_ch4_R2I_dest,
ObsPrm_ch4_R2I_datal,ObsPrm_ch4_R2I_data2)

AR MNERSHRBATE BT ch3_IZR F1 chd_R2I
WAEERTEE. RARNL“ObsPrm "RLHNERSHE
XHMAEFHTERES, XETRWN TFHRRITHETR
B, XHARBIINTREEEESREXHANEE S
AR BB ERN A/ RAREERES.

RATHE main B P43 HIFE 8] B3R 3 M8 REARBEER By 3
#| agentInv,agentSB fil agentRD, 3 HIE R E AR E S K

BB NHBFFEEI]. B agentlny LFHFHMT .
agentInv: InvestorAgent(chl _I2R, ch2_R2I, ch4 _R21, chl_I2R.
mtype,chl_I2R. source,chl_I2R. dest,chl_I2R. datal,

» 156 -

chl_I2R. data2,ch2_R2I. mtype,ch2_R2I, source,ch2_R2L dest,
ch2_R21L datal,ch2_R2l data2,ch4_R2I mtype,ch4_R2L source,
ch4_R2I. dest,ch4_R2I. datal,ch4_R2L data2);
agentSB il agentRD 275 B 241 .
3.2 XWHR
TERASZEARN RN T A NaSMV &4t E, %k A CUDD
(—FhE% Y OBDD 3k ) GBI T A AT S LB A
KA, FHRE R SAS hGHITREMBIE, 5
BYE Y 512M JF K IBM ThinkPad R50e £ {24 fi ,
Ubuntu 5. 04 Linux &4E. AT 5HMERNEN T R3#TIL
B, HERIE P ANSEEMNE 1.
G((agentlnv. staté=register & chl_I2R. datal=
stockIDO) —>
F(agentSB. state=request & ch3_I2R. datal = stock-
1D0))
He,G M FERNSET, 50FR“ S8 & (Globally) " f1“ B2
(Finally)”, & I F B4~ %3 : Fg=True U ¢ #l Gp=—F—g.
XM FR , % agentInv FHHE B N stockIDO, [l] agentRD
22U request H B AP IRFEM N stockIDO,
4y 3 7E WSAT, WS-Engineer #1 SPIN 3 MER M T B
fxf SAS PhilHHTERIEHRIF S5 1 FH R, &R o
#£1H7. BR, ZEEKRN T A MCTK #4685 HMT
RARLCA RS

#£1 SASHMUMEZHERILE

A B HAAH TR EATH A
e TRUE MCTK 0.495s
#A¥1 TRUE WSAT 28 s
#¥1 TRUE WS-Engineer 61s
k1 TRUE SPIN 15 s

HRUE T8 AR R M A BB AL 2.
G((ch3_I2R. mtype=request & ch3_I2R. datal = stock-
Do) —>
F(agentRD K (ch3_I2R. mtype=request & ch3_I2R.
datal =stockID0)))
HAPMERN ag K o MARFRE B ag FiH ¢ B, M
¥ 2 R LB ARI] agentRD BB BT R stockIDO, BT 5T
WITLUMBERRERRZABREZ2EANBREHBER
stockIDO, BPELA AREHAE S . T 2 WBIEL RN True,
BATHTE] A 0. 6555, H1F WSAT, WS-Engineer #1 SPIN 1§
A X Ferf B A HZ B, B St R A W T RO BB iF
I 2.
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7 MCTK 8 AEF P TR TEEREFEE, AT &
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AR ZEE B ARE, PRI RIE T — b SR ARE
BV, 118 Web RFENARIEY BB T RIRHET .
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