CIT 381 — Database Systems

MIDTERM TEST 2 B Sample Solution
2005 November 30

This test is closed book and notes. It is worth a total of 80 points.

PART 1: BUILD ANOTHER ER MODEL (18 points)

1. Develop an ER Model, using IDEF1X notation, for the MiniAirline company, which
at the moment has only a few small planes. These planes have only one class of seats,
and the only on-flight crew are the pilot and co-pilot. For this exercise, you will focus on
tracking the assignment of seats to customers. Each flight will have some number of
seats, which will be tracked. The problem here is that after a customer gets a ticket for a
flight (actually one or more actual flights), the seat may be assigned at that time or may
be assigned later.

At a minimum, you will have the following entity classes:

* Flight, identified by flight number, has attributes departure city and arrival city,
as well as scheduled departure and arrival times.

* ActualFlight is a flight on a particular day, with the aircraft used, the names of
the pilot and co-pilot, and the estimated (if flight is in the future) or actual (if
flight was in the past) departure and arrival times.

* Seattracks the allowable seat numbers for each ActualFlight. It is a weak entity
with partial key “seat number” (1B, 15D, etc.) — its key will also contain the key
of ActualFlight. When a customer is assigned a seat, the confirmation code will
be attached to that seat entity.

¢ Customer contains information about a ticket on one or more flights. It contains
a confirmation code (the key), and customer contact info (name, phone number,
and credit card number). The customer’s personal information is not stored
separately — it will be deleted periodically, and anyway the info may change.

*  You will also want a bridge table between Customer and ActualFlight as a ticket
can be for several flights.
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PART 2: MISCELLANEOUS MULTIPLE CHOICE (3 points each)

2. Which of the following, used in a CREATE TABLE statement, is ot an example of a
constraint?

a) foreign key
b) unique

¢) primary key
d) not null

e) integer

3. What is an index of a table primarily used for?

a) enforcing entity integrity

b) speeding up computation of selects and joins
¢) enforcing normalization

d) looking up the data dictionary

e) parsing a SELECT statement on the table

4. An outer join, in contrast to an inner join,

a) excludes rows that do not match the join condition.

b) produces fewer rows.

¢) eliminates duplicate rows.

d) includes rows that do not match the join condition.
e) is able to handle recursive relationships.

5. The relational algebra forms the mathematical basis for

a) SQL

b) the tuple relational calculus
c¢) ER diagrams

d) quantum field theory

e) index structures



PART 3: WRITE SQL (10 points each)

The following queries are to be written in SQL using the BigHitVideo database, whose
ER diagram is attached below.

6. List the first and last names of all employees (if any) who are both an Hourly
Employee and a Salaried Employee.

SELECT firstName, lastName

FROM Employee, SalariedEmployee, HourlyEmployee

WHERE Employee.ssn = SalariedEmployee.ssn AND Employee.ssn =
HourlyEmployee.ssn

7. Find the name and address of all suppliers for the movie “Annie Hall”.

SELECT s.name, s.street, s.city, s.state

FROM Movie m INNER JOIN ((Supplier s INNER JOIN PurchaseOrder po ON
s.supplierld = po.supplierld) INNER JOIN PurchaseOrderDetail pod ON
po.purchaseOrderld = pod.purchaseOrderld) ON m.movield = pod.movield
WHERE m.title LIKE 'Annie Hall'";

Or equivalently

SELECT s.name, s.street, s.city, s.state
FROM Supplier s, PurchaseOrder po, PurchaseOrderDetail pod, Movie m
WHERE s.supplierld = po.supplierld AND

po.purchaseOrderld = pod.purchaseOrderld AND

m.movield = pod.movield AND

m.title = 'Annie Hall';



8. Determine the total amount of revenue generated by store number 5 (add up the cost
fields from the previous rental table).

SELECT SUM(PreviousRental.cost) AS [Store 5 Revenue]

FROM (Store INNER JOIN Video ON Store.storeld = Video.storeld) INNER JOIN
PreviousRental ON Video.videold = PreviousRental.videold

WHERE Store.storeld=5;

9. Give the first and last names, city, state, and number of (previous) rentals for all
customers who have made more than 3 (previous) rentals. List them in descending order
of this number.

SELECT c.firstName, c.lastName, c.city, c.state, COUNT(pr.videold) AS [Number
Rentals]

FROM Customer ¢ INNER JOIN PreviousRental pr ON c.accountld = pr.accountld
GROUP BY c.firstName, c.lastName, c.city, c.state

HAVING COUNT(pr.videold)>3

ORDER BY 5 DESC;



10. Give the names of all customers who have rented N0 movies, current or previous.

This lists the names of people with an account which has never been used to rent a movie,
which is acceptable.

SELECT firstName, lastName
FROM Customer
WHERE accountld NOT IN
(SELECT accountld FROM Rental)
AND
accountld NOT IN
(SELECT accountld FROM PreviousRental);

Or equivalently (note the “OR”)

SELECT firstName, lastName
FROM Customer
WHERE accountld NOT IN
(SELECT c.accountld FROM Rental
FROM customer ¢, Rental r, PreviousRental pr
WHERE c.accountld=r.acccountld OR
c.accountld=r.accountld);

Without seeing the data, you may not recall that one person may have several accounts.
So strictly speaking we may want

SELECT cl.firstName, cl.lastName
FROM Customer c1
WHERE NOT EXISTS
(SELECT * FROM Rental r INNER JOIN Customer c2
ON r.accountld=c2.accountld
WHERE c2 firstName=c1.firstName AND c2.lastName=c1.lastName)
AND
NOT EXISTS
(SELECT * FROM PreviousRental pr INNER JOIN Customer c¢3
ON pr.accountld=c3.accountld
WHERE c3.firstName=c1.firstName AND c3.lastName=c1.lastName);



