
Exercise on Object Oriented Modeling and Analysis 

CS 308: Software Engineering 

1. Following figure is a partially completed class diagram of an air transportation system. Add 
multiplicities in the diagram. Also add association names to unlevelled associations. 

 

 

 

 

 

 

 

A Simple Air Transportation System 

The system keep tracks of various flights operating between different Airports located in different cities. 

The system also maintains various details of each flight like the pilot, the plane, the airline, seating 

arrangements, departure day/time, arrival day/time, delay in departure and arrival. A passenger can book 

a flight and can also make seat reservations.  

2. Prepare a class model to describe undirected graphs. An undirected graph consists of a set of vertices 

and a set of edges. An edge connects a pair of vertices. Prepare an object diagram for the problem as 

well. 

 

3. Prepare a class diagram for the following group of classes. Add association name and association end 

name wherever needed. Also show multiplicity. You do not need to show attributes or operations. You 

may add some more classes if think so and also be sure to explain your diagrams. 

a. school, playground, principle, classroom, book, student, teacher, restroom, computer, desk, chair, 

door, cafeteria 

City 

name  

Airport 

name  

Airline 

name  

Pilot 

name  

Flight 

flightNum  

Passenger 

name  

Seat 

location  

Plane 

model Depart 

Arrive 



b. Project, activity, task, work product, resources, system, model, document, time, equipment, 

participant 

c. expression, constant, variable, function, argument-list, relational-operator, term, factor, arithmetic- 

operator, statement, computer-program 

d. An Airline reservation system  
  

The following statements describe the simplified data structures of an airline reservation system. 

Prepare a class diagram and carefully motivate your choices of data structures.  

  

1. Different airline companies propose different flights  

2. An airline company may open and close a flight for reservation.  

3. A client can reserve multiple flights for different passengers.  

4. Each reservation concerns one flight and one passenger.  

5. A reservation can be cancelled or confirmed.  

6. A flight has a departure airport and an arrival airport.  

7. A flight has a date and time of departure, and a date and time of arrival.  

8. A flight may include stopovers in different airports.  

9. A stopover has an arrival time and a departure time.  

10. An airport serves one or more cities.  

  

e. A Simple File system  
  

A simplified file system can be described as follows:  

  

1. A file may be an ordinary file or a directory.  

2. An ordinary file contains a sequence of bytes.  

3. A directory contains other directories and/or ordinary files.  

4. Each file has a name.  

5. Each file has an owner, which is a user of the system.  

6. Users are arranged into groups; each user belongs to exactly one group.  

7. Each file has a set of permissions that determine the rights of its owner and the other members 

of the group. The system supports read and write permissions.  

  

 

  



4. Write the Java Template code for the following class diagrams. This will include definition of classes 

including instance variables and methods 

 

 
 

4. Exercises on dynamic modelling with sequence diagrams  

  

4.1 File system  
  

Refer to the structural model developed above.  



  

4.1.1 Prepare a sequence diagram showing the creation of a new file. Assume that you have a reference 

to the current working directory, the user creating the file, and a mask of default file permissions.  

  

4.1.2 Prepare a sequence diagram showing the deletion of a file by a user having the necessary 

permissions to do so.  

  

4.2 Access control system  
  

A Parisian engineering school decides to protect sensitive zones of its premises (for example the 

computer rooms) with an access control system. The system consists of self-closing doors that can be 

opened by sliding an ID badge through an associated wall-mounted card reader.  

  

Doors are organised in groups (e.g.: lecture halls, computer rooms, staff rooms). Each door belongs to 

exactly one group. Users of the system are also arranged into groups (e.g.: staff, students), and a user 

may belong to multiple groups. Access rights are assigned between groups of doors and groups of users. 

Each group of users may be granted rights to multiple door groups, and vice versa.  

  

The system maintains a log of both failed and successful access attempts by users.  

  

4.2.1 Prepare a sequence diagram showing legitimate entry into a room protected by this access control 

system.  

 


