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Abstract Web component is a solution to reuse and extend Web service. Object-Z is the object-oriented complement of
the language Z which is based on set theorem and first-order predicate logic. Modeling with a formal specification lan-
guage Object-Z could ensure the consistency and accuracy of the Web component which work in heterogeneous, loose
coupling and encapsulation conditions. This thesis concentrates on studying Web component based on Object-Z,and po-
ses the related approach to modeling Web component and its compositions, The approach models static behaviors of
component including interface and operation, defines the matching methods between interface and message, builds the
formal frame of basic composite structure, applies the frame with component decomposition, and describes the composite

method based on the requirements, On this basis, a case study for demonstrating our proposed approach, modeling the
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interactions and compositions is shown.
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dom mess.addressmapping=inf.url
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~— Bind[interfaceA,interfaceB]
message: Message

interfaceA.type=ininterface
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INIT
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r———parallel [compA,compB]
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start,end: STATE

ABin;=compA.Ain
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Register

} (inmessages,outmessages,ininterface,outinterface,register)
webcomponent

database

Match(inmessages, ininterface) A Match(outmessages,outinterface)
ininterface.messagetypes= P {TIME,PLACE,PEOPLE,HOTEL,TRAFFIC}
outinterface getypes=P {TIME,PLACE,PEOPLE,HOTEL,TRAFFIC}

INIT inmessag
branchplace:PLACE Message
branch:STRING time?:TIME
branchplace= & place?:PLACE
branch=0 people?: PEOPLE

reghotel?: HOTEL
traffic?. TRAFFIC

—— register

A( database)

[ QUIT
Message
time!: TIME
place!:PLACE
people!: PEOPLE
reqhotel!: HOTEL

outmessages.branch=inmessages.place
inmessages.time?=database.time’
database.time’=outmessages.time!
inmessages.place?=database.place’
traffict: TRAFFIC
branchplace!:PLACE
branch!:STRING

database.place’=outmessages.place!
inmessages.people?=database.people’
database.people’=outmessages.people!
inmessages.hotel?=database.reqhotel’
database.hotel’=outmessages.reghotel!
inmessages.traffic?=database.traffic’
database.traffic’=outmessages.traffic!
outmessages.branchplace!=branchplace
outmessages.branch!=branch

EHPRAG R EORRT 1 HEIIHPEX
MERGEH, I RBLRBERY M T AREM. Register 1
B database X ITF .
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— travelerinformation

Message

time: TIME

place: PLACE

people: PEOPLE
hotel: HOTELTYPE
traffic: TRAFFICTYPE

branchinformation
branchplace: PLACE
branch: STRING

— database
travelerinformation
branchinformation
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— RegisterA

Register
attribution:BRANCH
attribution=A
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SCHBMEROEAERENNEMZ D, T BBABELN ad-
dressmapping REFMENHE H 1H BB addressmapping HEL
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(branchveri fy) HATH .
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THRIH E SRR E R
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itinerary
INIT

state schema
itinerary_operation
itinerary_set’:TIME X PLACE
tag?:BOOL

time?xplace?eitinerary_set’!
-~ tag?

hotel?=hotel’!
people?=people’!
traffic?=traffic’!
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tickets

INIT

state schema

— tickets_operation
tickets_op'':PEOPLExPLACE -+~
TICKETS

dom tickets_op'!=people? X place?

traffic
INIT

state schema
—— traffic_operation
traffic_op'!: TIME xPLACEXPLACE
+>TRAFFIC
dom traffic_op'l= itinerary_set? X place?
ran traffic_op'! Creqtraffic?

hotel

INIT
state schema
— hotel_operation
hotel_op't: TIME X PLACE-+>hotel

dom hotel_op'=time? X place?
ran hotel_op'! < reqhotel?

restaurant
INIT

state schema
—— restaurant_operation ————
restaurant_op'!: TIME X PLACE-+»restaurant

dom restaurant_op'!=time? X place?

—— branchverify

INIT
state schema

branchverify_operation,
tag:BOOL

tag'!l =(Qdran tickets_op?A & ran traffic_op?A
& A@ & ran hotel_op? ran restaurant_op? )

FILIRA 3. 4. 2 WP A S 607 Bl C A Hd S
B B AR AT R R B2 A X R 5 O B A A .

parallel] tickets,traf fic T M 4 WA B tickets_traffic
F parallel[ restaurant, hotel JEfix % N 4 restaurant_hotel,
XIOH W AT RN parallel tickets_traf fic, restaurant _ho-
tel ], BB N BR L booking., booking 5 verify H3% BRI
o IRAR TG ERN sequencel distribution, booking |, B Ay 4,
IR distribution_booking, HFEBHAMEAM BMEE
R K loop[ branchuverify,itinerary booking],

T ARHRERWAEGEE S, TLUER 3. 4 Wk
LUK bind[ inter faceA ,inter faceB) % #HiTE X .

HXFH,C i3 A R ME S HEM B EEF R AT L&
NH:

(0 operation tag’!

tag’! ATMRER, BRERETHESUETK.

AU B B R R AR A & 07 RE &, T
BERHO.

(1) itinerary_operation }-(time? X place? € itinerary_
set’ 1) N —tag?

(2) tickets_operation |dom tickets _op’ | = people? X
place?
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(3) traffic_operation |(dom traffic_op’\ = (itiner-
ary_set? X place?)) N\ (ran traffic_op’ ! Sreqtraf fic?)

(4) hotel _operation |- (dom hotel _op’! = (time? X
place?)) N\ (ran hotel_op’ ! Treqhotel?)

(5) restaurant _operation | dom restaurant _op’! =
(time? X place?)

(8)branchverify_operation |tag’! =((QD& ran tickets_
0pD N (D& ran traffic_op?D N (D& ran hotel _op?) N D&
ran restaurant_op?))
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ERT 8B AT REN R, FHE, BRI NEL, Wi’
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