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Remarks

The exam consists of 4 separate tasks. These should be answered by all the candidates. Candidates that have
extended exam (4 hours) should also answer a multiple choice test. This is handed out separately.

The weight of each task is shown in the table below. Note: These weights are used only for deciding the
mark for the final exam. For students taking the 3 hours final exam, the final marks are calculated by
weighing the final exam, the mandatory task and the mid-term. In this case the final exam counts for 60% of
the final result. For students with 4 hours extended exam, the final exam counts 100%.

Task Weight 3 hours Weight 4 hours
1 40 % 30 %
2 28 % 20 %
3 18 % 15 %
4 14 % 10 %
Multiple choice Should not be answered | 25 %
Sum 100% 100%

Read the text thoroughly, and answer as many tasks as you can. Don’t think to complicated!

Good luck!

Task 1

In this task you should write PL/SQL code for an Oracle database that is used for reservation and sale of
cinema tickets. The database contains information about cinemas and movies, information about shows and
theatres, and about the movies shown. Finally the database contains a table with ticket reservations. The
database is modelled in an ER-diagram:

CINEMA MOVIE
CINEMA NO NUMBER(4) <pk> MOVIE NO INTEGER <pki
NAME varchar(40) TITLE VARCHAR(128)
CITY_NO char(4) LENGTH INTEGER
STREET_ADRESS varchar(40) AGE_LIMIT INTEGER
PHONE_NO char(8) PROD_COUNTRY VARCHAR2(20)
PROD_YEAR INTEGER
GENRE VARCHAR(200)
SHOW
THEATRE SHOW_NO INTEGER <pk>
CINEMA NO NUMBER(4) <pk,fk3 CINEMA_NO NUMBER(4) <fk1>
THEATRE NO INTEGER  <pk> | | O« THEATRE_NO INTEGER <fk1>]
SEATS INTEGER MOVIE_NO integer <fk2>
START_TIME DATE
SOLD_TICKETS INTEGER
RESERVED_TICKETS INTEGER
TICKET_PRICE NUMBER(8,2)
COMMENT VARCHAR2(80)
RESERVATION

RESNO integer <pk>|
SHOW_NO INTEGER <fk>
PHONE_NO CHAR(S)
TICKETS  INTEGER




The ER-diagram is implemented as 5 tables:

e CINEMA(cinema_no, name, city_no, street_adress, phone_no)

¢ THEATRE(cinema_no*, theatre_no, seats)

® MOVIE(cinema_no, title, length, age_limit, prod_country, prod_year, genre )

¢ SHOW(show_no, cinema_no*, theatre_no*, cinema_no*, start_time, sold_tickets,
reserved_tickets, ticketprice, comment)

® RESERVATION(resno, show_no*, phone_no, tickets)

Primary keys are underlined (and marked with <pk> in the ER-model). Foreign keys are marked with an
asterix (*) (and with <fk> in the ER-model). The Oracle data type DATE stores both a date and a time.

The Oracle database also contains a sequence that is defined like this:
CREATE SEQUENCE sg_resno INCREMENT BY 1 START WITH 1;

Subtasks

a) Rule: The total number of sold and reserved tickets for a show can not be greater than the number of
seats in the theatre where the film is shown. Write a trigger tr_theatre that makes sure that this rule is not
violated if the number of seats in a theatre is changed. Explain why the rule will not be violated when
new theatres are registered.

b) Write a stored function sf” reserve_seats that should be used to reserve seats for a show. The function
should have data type INTEGER, and it should have three in-parameters: show_no, phone_no, and the
number of seats you wish to reserve.

Before the reservation is registered in the database, the function should first check that there are enough
available seats for the show. If the reservation can be done, a new reservation should be inserted and
automaticly given a reservation number. The number should be taken from the Oracle sequence
sq_resno. The return value for the function should be the reservation number for the new reservation. If
there are not enough available seats for the show, the function should not insert any reservation. Instead
the function should return the value -1. This value should also be returned if any other database error
occurs during execution of the function.

¢) At the cinema the ticked keeper can sell tickets to shows even if the customer have not reserved any
seats. Create a procedure sp_sell_tickets that can be used for this. The procedure should increase the
number of sold tickets for the show with the number of tickets being sold (in one sale). You must decide
all parameters for the procedure. The procedure should have sound error-handling. It must also make sure
that you don’t sell more tickets than the current number of available seats for the show. Seats are
available when not already sold or reserved. Assume that reservations are deleted and registered as sold
tickets in show, when reserved tickets are collected.

€) Suggest what indexes should be created in this database. Give a short explanation for the your answer.
Write SQL code to create one of the indexes you suggest. The SQL code should store the index
physically in a table space named CINEMA.



Task 2
Note: The questions in task 2 should be answered very shortly, i.e. with a few single words, or 1-2
sentences.

a) Write a SQL statement to create an Oracle user with username peter and password pan.

b) Give an example of a system privilege and an object privilege in Oracle.

¢) Write a SQL statement to give the user peter privilege to read data from the table cinema in the
database used in task 1.

d) You are running the SQL statement SELECT * FROM theatre WHERE cinema_no = 1. Explain
how the Oracle access method TABLE ACCESS FULL finds the correct data when this statement is
executed.

e) The concept ETL is used in relation to data warehouses. Explain in brief words what this three letter
abbreviation means, and what tasks are done in an ETL process.

f) Explain the meaning of the concept Drill-down in relation to data warehouses.

g) Give the name of two object-oriented mechanisms in SQL-99 (SQL-3)

h) Explain the difference between the command SHUTDOWN NORMAL and SHUTDOWN ABORT
in Oracle.

Task 3

a) Structured data from a relational database (for example from a table or a query result), can be stored
as a XML document. Two alternative methods can be used to represent column values in XML.
Shortly describe these two methods and what pros and cons they have.

b) The table below shows the data from one row in the table cinema. Write a XML document that
represents the data in this row. Use one of the methods for representation from step a).

Cinema_no | Name City_no Street_adress phone_no
1 Colosseum 0301 Fr. Nansens vei 6 82030000
¢) Explain why it can be useful to store XML documents in a database, and how this can be done.
Task 4

a) Explain shortly the difference between instance error and media error in Oracle. Explain what
events can cause these errors, and how the errors can result in lost data.

b) Explain how recovery of a database can be done after a media error. You should mention how data

files, log files and archive log files are used in the recovery process.
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