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Development of Web-based Travel Agency System Using B Method

LI Xinben
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Abstract

method is one of the formal methods, which supports the whole process of software development from the specification to code

generation. This paper applies the B method to Web-based travel agency system, based on the analysis of the state representation in server and client

side the formal abstract machine as well as its refinements is given.
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DEFINITIONS
FreshSESSION=SESSION - session;

VARIABLES
@) session, session_state;
INVARIANT
session <<SESSION
®) B AM session_state session - STATE
AM INITIALISATION
session := @|| session_state := @ || ...
(6) AM OPERATIONS
StartNewSession =
2 Any sid WHERE sid  freshSESSION THEN
Web session := session {sid} ||
session_state(sid) := fresh;
END;
SelectService =
Any sid WHERE sid  session
session_state(sid) := fresh THEN
SELECT (......) THEN
session_state(sid) := booking;
1 WHEN (......) THEN
m session_state(sid) := unbooking;
| 1'1 | - | | s | WHEN (......) THEN
session_state(sid) := signed_in;
END ||...
END;
FlightRequest =
Any sid WHERE sid  session
1 HTTP 1 session_state(sid) := booking THEN
1T session_state(sid) := service_selct;
I nI' ml END;
1
cegig>?
B
cegig>>
3 B sid
Web B STATE
SESSION
session-state
Web Web session
HTTP HTTP StartNewSession
B fresh SelectionService
booking  unbooking
MACHINE TravelAgency signed-in
SETS SelectService
SESSION; FlightRequest
STATE={ fresh, booking, unbooking, service_selct, option_ret, RoomRequestk
choice_made, Signed_in, certified, valid, invalid, RoomRequest

booking_ret, unbooked_sel };
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SETS
HANDLE;
REQUEST
RESPONSE;
DEFINITIONS
freshHANGLE=HANDLE - dom(new_client);
VARIABLES
handle, new_handle, token, req, resp
INVARIANT
[*Client variablew */
new_handle =HANDLE
new_client HANDLE +> SESSION
token =SESSION
fresh_session ==SESSION
reqgservice_buf SESSION +> REQUEST
resp_buf SESSION +> RESPONSE
INITIALISATION
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handle := @| new_handle := ¢|[token := @||...
OPERATIONS
Client_ReqgSession = /* client Operation */
ANY handle WHERE handle freshHANDLE THEN
new_handle := new_handle {handle}
END;
StartNewSession = /* server Operation */
ANY sid, handle WHERE sid  freshSESSION
handle new_handle THEN
session :=session  {sid} || session_state(sid) := fresh ||
new_client(handle) := sid ||
new_handle := new_handle
END;
Get_SessionlD = [* client Operation */
ANY sid WHERE sid SESSION
sid ran(new_client) THEN

{handle}

token := token {sid} ||
fresh_session := fresh_session {sid} ||
new_client := new_client {sid}|
END;
PicService = /* client Operation */

ANY sid, req WHERE sid  fresh_session
Sid/ dom(regservice_buf)
req REQUEST req Znone THEN
Regservice_buf(sid) :=req ||
fresh_session := fresh_session — {sid}
END;
SelectService = /* server Operation */
ANY sid, reg WHERE sid  session
Resp RESPONSE
sid dom(regservice_buf) THEN
session_request(sid) :=req ||
regservice_buf := {sid}
resp_buf(sid) :=resp
END;
Submit_Service_Dtail = /* client Operation */
ANY sid, resp WHERE sid  dom(resp_buf)
resp RESPONSE resp_buf(sid) := resp THEN

resp_buf(sid) := {sid} resp_buf(sid)
END;
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1) FlightRequest

Resp_FlightReqgs

Retrieve_FlightOptions

)
Agency_flight_booking
Flight_Booking
FLIGHT_

REQUEST  FLIGHT_DETAIL
MatchFlight
CONSTANTS

MatchFlight

PROPERTITIES
MatchFlight FLIGHT_REQUEST <
P(FLIGHT_DETAIL) - (FLIGHT_DETAIL)
INVARIANT
Flight_db FLIGHT_AGENCY /- P(FLIGHT_DETAIL)
OPERATIONS
Request_Flight= /* Server Operation */
ANY sid, fr WHERE sid SESSION
fr FLIGHT_REQUEST THEN
Reqflight_buf := Afa.(fa FLIGHT_AGENCY]|
reqflight_buf(fa) {sid |— fr}
END;
Resp_FlightRegs = /* Flight Agency Server Operation */
ANY sid, fa, fr WHERE sid  session
fa FLIGHT_AGENCY
fr FLIGHT_REQUEST THEN
ANY xx WHERE xx P(FLIGHT_DETAIL)
xstatchFIight(fr|— flight_dbl(fa)) THEN
Respflight_buf(sid):=respflight_buf(sid)
{fa} sid}
END
END;
Retrieve_FlightOptions= /* Server Operation */
ANY sid WHERE sid  session THEN
Flight_options(sid):= fa.(fa FLIGHT_AGENCY

fa dom(respflight_buf(sid))| respflight_buf(sid)(fa))
END;
Agency_Flight_Booking = /* Flight Agency Server */
ANY fa, sid, fd WHERE fa FLIGHT_AGENCY
sid SESSION fd FLIGHT_DETAIL THEN
SELECT fd flight_dbl(fa) THEN
ANY fdb WHERE fdb P(FLIGHT_DETAIL)
fdb=flight_db1(fa) THEN
flight_db1(fa) := fdb
END 1l
fa_booking(fa) := fa_booking(fa)
{fd |>session_user(sid)} Il
flightbookingresp(sid) := success
WHEN fd/ flight_dbl(fa) THEN
flightbookingresp(sid) := failed
END
END;
Flight_Booking= [* Server Operation */
ANY sid, fa, fd WHERE sid  session
fd FLIGHT_DETAIL
fa FLIGHT_AGENCY THEN
SELECT sid |>success  flightbookingresp THEN
taf_booking := taf_booking
{ session_user(sid) }>fd |>fa}
Suc_session:= Suc_session  {sid}
WHEN sid |->failed ~flightbookingresp THEN
Selectflight_buf(fa):=selectflight_buf(fa) —
{sid |>fd}nl
unsuc_session:= unsuc_session  {sid}

END
END;
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