
ECS 165A Database Systems Fall 2013
Dr. Bertram Ludäscher October 1, 2013

Assignment 1 – Conceptual Database Design

Due: October 10
(a) in class, or (b) by 4:00pm, Homework Box in 2131 Kemper Hall

Make sure that your name is clearly shown
on your submission, and that you submit your
homework to the right homework box. Grading
is based on the correctness, readability, and
completeness of your solutions. Unless other-
wise noticed, all homework assignments in this
class are individual assignments!

Problem 1: ER Modeling
Your client has asked you to develop a new database with geographic and other information
about the countries of the world. As a first step you need to design an ER diagram that
captures relevant information about the countries of the world.

• A country has a number of attributes, including a name, (land) area, population, and GDP.
A country has also a capital city, which itself has a name, population, and geographical
coordinates (latitude, longitude). With each country there can be several spoken languages
and several predominant religions.

• Countries are located on continents, the latter having a name and area. Any two countries
may have a border between them of a particular length.

• A city can be part of country, and can also be situated on an island, or at a lake, river,
or sea. A lake has a name, area, maximal depth, and altitude; a river has a name, length,
and can flow in or out of a lake, or into a sea; a sea has a name, (maximal) depth, and
may be connected with another sea. An island has a name, area, and may be part of one
or more countries.

Here are the specific tasks you have to address based on the above information:

(a) Design a conceptual database schema (i.e., an Entity-Relationship diagram) for the above
scenario based on the given information. Be sure to indicate primary key attributes for
each entity type! Also, indicate derived (computed, not stored) attributes, if any.

For each relationship type, clearly specify the semantics of a relationship type using
the (min,max) notation presented in class. Note that an edge without a (min,max)
specification is assumed to have the default specification (0,∗). Use the modeling concepts
discussed in class. You don’t have to specify the data types (domains) for the attributes.



(b) Identify (reasonable) constraints that you are unable to capture using the standard ER
modeling constructs. Do not specify trivial domain constraints, e.g., “attribute X is a
positive number”. Formulate these constraints in plain English. For each constraint, give
a brief explanation why you need the constraint and why you cannot express it in the ER
diagram, e.g., using cardinalities.

(c) Translate your ER schema into a relational schema: For each table, list all attributes. To
specify the tables, use the notation from class, i.e.,

〈table name〉 (〈attribute1〉, . . . , 〈attributen〉)

... plus the notation for foreign key constraints (where needed). You do not have to
specify any integrity constraints other than foreign key constraints, nor the attribute
domains for the tables.

Are there relationship types for which you do not need a table? Explain your answer.

Problem 2 (EXTRA CREDIT): Modeling Time-Dependent Information

(a) Which of the attributes in your ER diagram from Problem 1 do change regularly over
time (say yearly)? Explain how you would modify your ER diagram to include such
time-dependent information. What would that mean for your relational schema?

(b) Pick one time-varying attribute (say GDP) and describe the changes to the ER diagram
and to the relational model in detail for that one attribute.


