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I. Relational Model (20 marks)

Question 1 (7 marks)

(a) [3 marks] Explain why data independence is an important property in a DBMS.

(b) [2 marks] In your own words, using no more than two sentences total, describe what physical
and logical data independence is.

(c) [2 marks] In your own words, using no more than two sentences total, describe the difference
between physical and logical data independence. You are not to reuse your answer from (b).

Question 2 (3 marks)
Recall the Cartesian product of two relations R and S, denoted R×S, where R and S are sets:

R× S = {(r, s) : (r ∈ R) and (s ∈ S)}.

Is the Cartesian product operation commutative? That is, in general, is (R × S) = (S × R)?
Explain why or why not.

Question 3 (10 marks)
Consider the relations Students, Faculty, Courses, Rooms, Enrolled, Teaches, and
MeetsIn defined as:

• Students(sid: string, name: string, login: string, age: integer, gpa: real)

• Faculty(fid: string, fname: string, sal: real)
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• Courses(cid: string, cname: string, credits: integer)

• Rooms(rno: integer, address: string, capacity: integer)

• Enrolled(sid: string, cid: string, grade: string)

• Teaches(fid: string, cid: string)

• MeetsIn(cid: string, rno: integer, time: string)

(a) [6 marks] List all the foreign key constraints among these relations.

(b) [4 marks] Give an example of a (plausible) constraint involving one or more of these relations
that is not a primary key or foreign key constraint.

NOTE: For each of your constraints in (a) and (b), describe in one sentence why your con-
straint is necessary.

II. E-R Diagram (40 marks)
You have been hired by McMaster Travel Inc. as a Database Architect. The first task assigned
to you is to create an E-R diagram describing the schema of their tour operator business. Specifically,
McMaster Travel Inc. is looking for you to design a database that tracks its people.

Each person should have their address recorded; exactly one address is designated as the mailing ad-
dress. An address contains: a street number, street name, P.O. Box (where applicable), city, province
(or state where applicable), and country. Corresponding (possibly empty) phone numbers can be as-
sociated to each person’s address; both a phone number and a fax number. Each person, in addition,
may have cell phone numbers and a list of email addresses (both could potentially be empty).
Each person may be a past customer, a current customer, a tour guide, an employee, or any combi-
nation of these. A past customer is a person who has taken a tour with the company previously. A
current customer is presently booked on a tour. An example of “any combination of these”, can be
an employee taking a tour; making the employee a customer. An alternative example would be an
employee working as a tour guide for a particular tour.
For every person, we must record their name, age, and gender. The person’s date-of-birth is optional.
Furthermore, whenever a tour guide is on a tour, a guide contract must reference the tour, providing
information of the amount a tour guide is compensated for their work.

Our database records all tours that have ever occured; past, present and future. Being in the 21st
century, we are not concerned with storage issues. Each tour will have an associated: guide, ID,
itinerary, status, and a list of all customers participating in the tour. Each tour may have one or more
guides. Each tour’s status must be one of three states: completed, in-progress, or in-the-future. Each
tour’s itinerary must list all the dates of the tour. For each date, there is a simple text description of
the activities for the day, the locations of all accommodations, and locations for breakfast, lunch and
dinner.
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Accommodations and meals are arranged by Providers; uniquely identifiable. Accomodations can be
either a hotel, rooms rented for the tour, or a combination of the two. A meal (defined as: breakfast,
lunch or dinner) can be scheduled in a restaurant or a hotel. The types of services are: accommo-
dations and meals. A contract exists between providers and itineraries to show clients the services
provided. Contracts depict a service’s start and end date(s), the type of service provided, pricing, and
all (if any) financial penalties that one can accrue. A service date speaks of when an accommodation
or meal is to be provided). All monetary sums and prices are assumed to be in Canadian dollars (i.e.
CAD defined by the ISO 4217) and no currency conversion is required.

Question 4 (40 marks)

(a) [25 marks] Draw the E-R diagram capturing the described requirements. You may use any
electronic drawing tool of your choice (not hand written), but please ensure your E-R diagram is
clearly readable. Illegible diagrams will receive a mark of 0.

(b) [5 marks] A brief (one sentence) description of each of your entities and relationships, and any
constraints that exist. For example, X is a weak entity with attributed (a,b,c), and has a
many-to-one relationship with Y.

(c) [10 marks] The corresponding DB2 “CREATE TABLE” statements describing the relational
schema. Please include all your statements in an executable script (tour.ddl) that can be run
on the DB2 command line. Ensure that your script runs on the CAS DB2 servers. Scripts that
do not execute will receive a mark of 0.

Grading
This assignment is worth 12% of your final grade in this course. A request for re-mark of an assess-
ment must be submitted to the course instructor with the completed re-mark form within 7 days of
being returned.

Submission
All files are to be submitted using the Avenue to Learn platform (avenue.mcmaster.ca). Please en-
sure your answers are typed and submissions are clearly legible. Include your name and student ID
number in all files. Submit your written solutions to all questions and E-R diagram in one file called
asg1.pdf alongside your DB2 executable script in a file called tour.ddl.

This means you will submit a total of two files: asg1.pdf and tour.ddl.

Plagiarism
Please refer to the course outline and introduction slides. To serve as a reminder: Turnitin will be used
for all written work and MOSS for all code submissions. McMaster’s policy on Academic Integrity:
http://www.mcmaster.ca/academicintegrity/students/typeofad/plagiarism/
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