University of Ottawa –School of Technology and Engineering (SITE)

CSI3317 – Database Management Systems – Fall 2003

Midterm

Duration: 1 hour 30 minutes
No Aid Allowed

QUESTION I. [ER-diagram : 26%] Ottawa Mechanics Inc. is a car repair company. The owner of Ottawa Mechanics Inc. has decided that all information related to his business must be stored in a database. The relevant specification for this database is:

· Every mechanic working at the company has a graduation date and a description of his/her expertise.
· Mechanics are just a part of employees working at the company. Each employee has a SIN, a name, and an address.

· Each mechanic must be expert in one or more car models. His expertise on a particular model has a start date. 

· Each car repaired at the company has a registration number, a year in which it has been built, and an owner. 

· The company repairs many car models. Each car model has a model number, a description of the motor, and a capacity. Also each model must have a mechanic who is expert in it.
· Each car must have a model and it has at most one such model.

· There is category of employees that supervises the expertise of mechanics in car models. Each manager has a date on which he started working as a manager for the company. 

Draw an ER-diagram for the Ottawa Mechanics Inc database. Make sure to indicate all the appropriate constraints.  
QUESTION II. [Relational model : 20%] Translate ONLY the relationship sets of your ER-diagram from Question I into a relational schema by showing the SQL statements needed to create the relations. Show all primary and foreign key constraints.
QUESTION III. [Relational algebra and calculus: 20%] Consider the following schema:
        Minister(mid: integer, mname: string, seniority: integer, age: integer)

        Department(did: integer, dname: string, budget: real, address: string)

        Leads(mid: integer, did: integer, rating: real)
(A – 14%) Write the following queries in relational algebra:
1. Find the names of ministers who lead some department located at Bay Street.
2. Find the mids of ministers who lead some department with budget over 1000000 and some department with budget under 100000. 

3. Find the mids of ministers who lead all departments located at Bay Street. (This assumes that several ministers can lead one single department)
 (B – 6%) Write the following query in the domain relational calculus:

4. Find the names of ministers of seniority 10 who lead a department with a rating under 5. 
QUESTION IV [SQL : 20%] Consider the schema of Question III. 

(A – 15%) Write the following queries in SQL
1. Find the mids of ministers who lead departments with budget over 1000000 but whose seniority does not exceed 5.

2. Find the average age of mature ministers (i.e., those that are at least 50 years old).

3. Find the average age of mature ministers (i.e., at least 50 years old) for each seniority level that has at least two ministers. 
(B – 5%) Express the following integrity constraint in SQL:

4. Every minister must lead a department with a rating of at least 5.

QUESTION V. [14%] Use AT MOST TWO LINES of text to define each of the following 4 concepts: Data independence, descriptive attribute, physical data model, and weak entity.   
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