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8.4 A travel booking system
Description

In the following we show another example using subclasses and virtual methods by making a model of elements of a travel
agency that helps people making bookings.

There are many kinds of bookings; however in this example we cover a subset: travel bookings like flight bookings, and
train bookings, bookings of hotel, and bookings of roundtrips. Some of them can be done via the internet, while others, like
roundtrips, may require help from a travel agent.

The experience from the account example tells us that all these different In the examples below, we use a number
types of booking have properties in common. This is modeled by a class of auxiliary classes that are not specified,
Booki ng with all the common properties, like booking reference, and as usual, this is indicated by . . . .

reservation date, customer, handling agent and the last day of cancellation.
The different types of bookings are then defined as subclasses of Booki ng.
cl ass Booki ng(booki ngRef: var String):

reservationbDate: var Date

custoner: ref Person

agent: ref Enployee

| ast Cancel Date: var Date

cl ass Person:
cl ass Enpl oyee:

booki ngRef is a string that uniquely identifies the booking. It is issued by e.g. the airline company and typically has to be
used in order to cancel a booking.

Note that r eser vat i onDat e represents the date at which the booking is made at the travel agency, not e.g. the departure
date for a travel booking.

For all bookings there are three activities: register the booking in a booking register of the travel agency, confirm the
booking, and cancel the booking.

Assuming that the travel agency keeps a register of bookings:
booki ngRegi ster: obj Set(Booki ng)
the following action of Booki ng inserts the booking in this register:
cl ass Booki ng:
[:)o;Jki ngRegi ster.insert(this(Booking))
Statements in a class description, as the method call above, are executed when a Booki ng object is generated.

Cancelling a booking is not the same for all types of bookings. This is reflected by defining the method cancel as a virtual
method: :
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cl ass Booki ng:

cancel : <
if (today > |l astCancel Date) :then
consol e. print("cancellation not possible")
el se
booki ngRegi st er. renove(thi s(Booki ng))
i nner (cancel)

However, there are some common things to be done for every type of cancellation, and that is specified in cancel , e.g.
that cancellation is not possible after the last cancellation date, and that cancellation amounts to remove the booking from
the booki ngRegi st er.

The special things to be done for the different types of bookings is represented by i nner (cancel ), e.g. that the carriers
or the hotel has to be informed that the booking has been cancelled.

The method conf i r malso depends on which type of booking to confirm, so that has to be defined specifically for each
subclass of Booki ng. This is indicated by defining conf i r mas a virtual method. Even though it has to be defined
specifically for each subclass of Booki ng, there are some common actions of conf i r m and these are described as part of
the virtual method:

cl ass Booki ng:

confirm-> confirmlext: var

String: <
confirmlext:= "Booking " + bookingRef + ":" "\n'
i nner (confirm
confirmlext := confirnflext + "has been confirned" + '\n’

The conf i r mmethod computes a text that consist of the details of the Booki ng. This text is returned by confirm in the
variable conf i r mText .

Common to all bookings is that the confirmation text has the same text around the details of the actual booking. Execution
of i nner implies the execution the statements of the confirm of the given subclass, and this will add the detailed text of the
conf i r mrext . This implies that the special confirm methods in different subclasses are extensions of the actions of the
virtual method confirm.

The travel agent may decide how to use the confirmation text: to print it for off-line checking, include it in a travel document,
or send it by email to the customer.

A typical scenario in this example is that the travel agency is asked to find a travel from a city (origin) to another city
(destination), be it by air or by train.

A Tr avel Booki ng object therefore has an ori gi n and dest i nat i on city:

cl ass Travel Booki ng: Booki ng
origin, destination: ref City
departureDate: var Date
confirm:<
confirmrext := confirnlext +
"from" + origin.name + "to
"at " + departureDate
i nner (confirm

+ destination.nane ‘'\n" +

We do not go into details about Ci t y, we simply assume that it is represented by an instance of of class Ci t y:
class City:
nane: var String

The agency handles two types of travel bookings, and these are represented by two subclasses of Tr avel Booki ng. In
addition to or i gi n and dest i nat i on, these include the fact that cities may have more than one airport and often have
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more than one train station. At this point do not include details about flight or train routes with row and seat of the booking.
We will later introduce a model of flight routes and flights.

cl ass Flight Booki ng: Travel Booki ng
fromAirport, toAirport: ref Airport
theCarrier: ref Airline

cancel : :
theCarrier.notifyCancel |l ati on(booki ngRef)
confirm:
confirmlext := confirnlext +
"from" + fromAirport.nane + "to " + toAirport.nane '\n'
cl ass Trai nBooki ng: Travel Booki ng
fronStation, toStation: ref TrainStation
theCarrier: ref Trai nConpany
cancel : :
theCarrier.notifyCancel |l ati on(booki ngRef)
confirm:
confirmlext := confirnlext +
"from" + fronBtation.nane + "to " + toStation.nane '\n'

As above, this assumes the following classes:

class Airport:
name: var String

class Trai nStation:
nane: var String

None of these classes, except Fl i ght , are described in this book. Class Fl i ght is defined in section .

Obijects of class Hot el Booki ng represent bookings of stays at a hotel. They have properties like t hehot el : a reference
to an object representing the hotel, r oom the room number, ar ri val Dat e, and noOf Ni ght s:

cl ass Hot el Booki ng: Booki ng

theHotel: ref Hotel

arrival Date: var Date

room var |nteger

noOF Ni ght s: var | nteger

confirm:

confirmrext := confirnilext +

"at " + theHotel.nane '\n' +
"from" + arrivalDate + noOFNights " nights" "\n'

This assumes a class Hot el with at least a nane attribute:
cl ass Hotel:
nane: var String
addr: obj Adresss
Class Addr ess is not specified here, but a version of it is defined in section :+++

The following diagram illustrates the hierarchy of Boooki ng classes:
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The following is a sketch of the sequence of actions that has to be performed in order to make a Fl i ght Booki ng,
triggered somehow by an agent, given actual values of the following items:

t heCustoner: re

origin:

ref Gt

destination: re

from to:

depart ureDat e:

f Person

Y,
f Gty,

ref Airport,

var Date

Finding a carrier that has flights from origin to destination cities is done by invoking a method f i ndAi rl i neCarri er:

airlineCarrier:

airlineCarrier

ref Airline

= findAirlineCarrier(origin,

We do not provide the details of fi ndAi rl i neCarri er:

desti nati on)

findAirlineCarrier(origin, destination: ref City) -> carrier: ref Arline:

Next a flight is booked by invoking bookFl i ght of ai rl i neCarri er, providing a booking reference:

booki ngRef: var

String

booki ngRef := airlineCarrier.bookFlight(from to, departureDate)

The method bookFl i ght has this signature:

bookFl i ght (from to: ref Airport, departureDate: var Date)-> bookingRef: var String:

Given the value of booki ngRef it is now possible to generate a FI i ght Booki ng object:
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booki

booki
booki
booki
booki
booki
booki

ng:

ng

ng.
ng.
ng.

ng.
.confirm

ng

ref FlightBooking

: = Fl i ght Booki ng( booki ngRef)
custoner := theCustoner
carrier := theCarrier

origin :=origin

regi st er Booki ng

t heCust oner . sendEmai | (booki ng. confi r mlext)

To complete the example, we need to represent waggon and seat number for train reservation and row and seat number for
flight reservations. We return to this in section .

Bookings of round trips is where the travel agents really come into play. A round trip is not a special type of booking, but
rather consist of a list of bookings. A roundtrip is based on an itinerary that either is presented by the customer as the
desired/planned journey, or is worked out in a cooperation between the customer and a travel agent. As a round trip in this
example includes both travel bookings and hotel bookings, a round trip is represented by an object of the class RoundTri p
. The trip is an ordered list of bookings, i.e. not just a set, as there is a sequence of travels and hotel stays.

cl ass RoundTri pBooki ng:

plan: ref Itinerary
trip: obj OrderedLi st (Booking)
confirm

trip.scan

b.confirm

class Itinenary:
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