CSE 444, Spring 2002

Assignment #2: due Monday, Apr 22
Objectives: 
To be able to translate from E/R diagrams to a relational database. To understand functional dependencies, BCNF and 3NF.

Number of points: 

100 points 

Questions: 

1. [25 points] 
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a. [10 points] Create a relational schema that captures this E/R diagram. 

b. [5 points] For every relation in your schema, specify the key of that relation.  

c. [4 points] Compare the representation of the relationships “Type” and “Visits” in your schema, and explain why they are the same or different. 

d. [3 points] Which relation in your relational schema represents the relationship "In" in the E/R diagram? Compare it with the representation of relationship “On”.

e. [3 points] What is the key for entity "Port"? Explain your answer. 

2. [20 points] The goal of this question is to judge which method of translating class hierarchies to relational models is more scalable.

a. [15 points] Suppose we have an isa-hierarchy involving one root entity and its e children. (Recall that in E/R diagrams, subclasses are not mutally exclusive).  The root entity set has a attributes, and k of them form a key. Suppose that we need to add another subclass into the hierarchy. It has c attributes of its own. For each of the methods below, discuss how to make modifications to adjust to the design change. More specifically, how many tables need to be added or dropped? For each original table, how many attributes need to be added or dropped? And do we need to add or remove or update tuples for the original tables?

1) The ODL method

2) The nulls method

3) The E/R method

b. [5 points] Given the result of  part a), which method do you think enables addition of subclasses more easily?  




3. [15 points] Suppose R is a relation with attributes A1, A2, …, An. As a function of n, tell how many super keys R has, if: 

a. The only key is A1
b. The only keys are A1 and A2
c. The only keys are {A1, A2} and {A3, A4}

d. The only keys are {A1, A2} and {A1, A3}

4. [30 points] Suppose you are given a relation R with four attributes, ABCD. For each of the following sets of FDs, assuming those are the only dependencies that hold for R, do the following: 

a. Compute {AB}+.

b. Specify all of the candidate keys. 

c. Identify whether R is in BCNF or a 3NF or neither?

d. If R is not in BCNF, decompose it into a collection of BCNF relations 

1) C(D, C(A, B(C

2) B(C, D(A

3) ABC(D, D(A

4) AB(C, AB(D, CD(A, CD(B

5. [10 points] Give an example that satisfies BCNF but not 4NF. Address what kind of problems the relation may lead to.

NOTE: Please show work for question#2-#4.
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