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= Model a class diagram of a car rental service. The car rental
consists of a central administration, several locations, vehicles and
customers with the following qualities:

« The administration offers methods to manage locations, vehicles
and customers and methods to transact leases. In addition to
that, the administration is acquainted with all vehicles in its fleet,
all branches and all customers.

« Alocation has an address and an opening time. Furthermore, it
Is aware of all vehicles which are available there.

« Avehicle consists of an unique ID, a description and a state
(available, rented, booked, inService or damaged). When
applicable, it knows a location and a leaser. The administration
can access directly a vehicle through the ID.

« A customer consists of a name, an address, a customer ID and a
date of birth. Through the customer ID, the administration can
access directly the customer’s data. A leaser can rent more than
one vehicle.
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- Address address
- Date birthday
-/ int age

+ «query» VehicleState getState()
+ setState(VehicleState state)

+ setLocation(Location location)

+ Location getLocation()
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Administration :
Location
+ «query» Location[] getLocations() %
+ «query» Vehicle[] getVehicles() - branches - Address address
+ «query» Vehicle[] getAvailableVehicles() » -/ int numberVehicles
+ RentalContract rent(Customer leaser, Vehicle[] vehicles) - Time openingTime
+ return(RentalContract contract)
+ Vehicle buyVehicle(String producer, String type, : zgzggz nglrflza %G;ttf\/de(:]riilsess(z)
Location location) . - LIS

+ sellVehicle(Vehicle vehicle) I ;ggsgmg?vee%igﬁm?;me()
+ openLocation(Address address) y . i
+ closelLocation(Location location) + removeVehicle(Vehicle vehicle)
+ Customer newCustomer(String name, Address address, 0.1

Date birthday) - location

customerlD id
L - vehiclePark
Vehicle <
y - Customers *
Cust -intid - vehicles
ustomer - String description
. 0.1 * .
- Strlng name Trenter - rentedCars’| T «auery» int getID() o «enumeration»
- int customerID + «query» String getDescription() VehicleState

1 available
- state rented
reserved
inService

damaged
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Administration Location
+ getLocations() : Location[0..*] {isQuery} *
+ getVehicles() : Vehicle[0..*] {isQuery} - branches - address:Address _
+ getAvailableVehicles() : Vehicle[0..*] {isQuery} » -/ numberVehicles : int
+ rent(leaser:Customer, vehicles:Vehicle[0..*]) - openingTime: Time
: RentalContract
+ return(contract: RentalContract) + getAddress() : Address {isQuery}
+ buyVehicle(producer:String, type: String, : gg:\é;fgrt]:ilﬁs%r:n\gzr.ltltz:er;[g..{’g({gli(gru;}!ry}
location:Location) : Vehicle :
+ sellVehicle(vehicle:Vehicle) ) + addVehicle(vehicle:Vehicle)
+ openLocation(address:Address) + removeVehicle(vehicle:Vehicle)
+ closeLocation(location:Location) 0.1
+ newCustomer(n_ame:String, address: Address, - location
birthday:Date) : Customer
customerlD id
v vehiclePark
Vehicle <
y - Customers *
Cust -id: int - vehicles
ustomer - description: String
. 0..1 * o
- hame : Strmg “renter  —rentedcar’l * getID() : |_nt_{|sQuery}_ _ «enumerations
- customerlD: int + getDescription() : String {isQuery} VehicleState
- address: Address + getState() : VehicleState{isQuery} _
- birthday : Date + setState(state : VehicleState) 1 | available
-/ age: int + setLocation(location: Location) - state | rented
+ getLocation() : Location _re;ervgd
inService
damaged
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Administration .
Location

+ «query» Vehicle[] getVehicles() *

+ «query» Vehicle[] getAvailableVehicles() + branches | *+ readonly Address address

+ RentalContract rent(Customer leaser, Vehicle[] vehicles) » +/ int numberVehicles

+ return(RentalContract contract) + readonly Time openingTime

+ Vehicle buyVehicle(String producer, String type, 7'y

Location location) 01

+ sellVehicle(Vehicle vehicle) + location

+ openLocation(Address address)

+ closelLocation(Location location)

+ Customer newCustomer(String name, Address address,

Date birthday)
customer|D id
v vehiclePark
Vehicle < -
4 - customers + vehicles
Cust < »| *+readonlyintid
Hetomer 0.1 » | + readonly String description
+ String name +renter - rentedCars «enumeration»
+ int customerID VehicleState
+ Address address _
+ Date birthday available
+/ int age +state | rented
reserved
inService

damaged




Martin Schindler
Lehrstuhl fir

Software Engineering Exe rC|Se 1 . 2

RWTH Aachen
Seite 6

= The following extract from the class diagram of the car rental is
given:

Customer Vehicle
0..1

- renter

<

[
»

*

- rentedCars

= Change the association between customer and vehicle by creating a
further class "rental contract".
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= 2 possible solutions
= (Classified association:

Customer

0.1
- renter

»
>

Vehicle

<

*

- rentedCars

RentalContract
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» Independent class:

Customer Vehicle
1 1..*
- contractor - rentedCars
RentalContract
* 0..1
- contracts
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The car rental extends its offer by trucks. Change the class diagram
from 1.1 in such a way that cars and trucks can be distinguished.
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Exercise 1.3

«interface»
IVehicle

+ «query» int getlD()

+ «query» String getDescription()
+ «query» VehicleState getState()
+ setState(VehicleState state)

+ setLocation(Location location)
+ Location getLocation()

Ay
L__'__
1
1

«abstract»
Vehicle

-intid

- String description

A

Car Truck




