CS3/586 Introduction to Databases – Fall 2009
Homework 6 - ANSWERS

1.[25] Consider the schema Bank( CustID, ClerkID, Time, DepositAmt, ClerkName).  A row in this schema means that a customer with the given ID  made a deposit to the clerk with the given ID and the given name in the given amount, at the given time.

Give an example of 2 out of 3: Update, insertion or deletion anomalies.

ANSWER:

Update anomaly: If a clerk changes her name, that change must be made for every customer who made a deposit with that clerk.  Insertion anomaly: If a clerk joins the bank there is no way to record the clerk’s name until someone makes a deposit with the clerk.  Deletion anomaly: If the last person to have made a deposit with the clerk quits the bank, we lose the clerk’s name.

2. [25] Here is an instance of a relation.  Identify one possible key and one possible functional dependency in this instance.  The functional dependency must be non-key and non-trivial.


ANSWER:{X,Y} is a possible key.  YZ is a possible functional dependency.

3. [25] Consider the schema R(A, B, C, D) with no primary key and the FDs BCD, ABC and DA .  What are the keys?  Show how you determined each answer, for partial credit.

ANSWER:   We know, as mentioned in slide 20, that any key must contain BC, A or D.  We’ll test each of these using the algorithm on slide 19.
BC BCD ABCD , so BC is a key.

A BC ABCD so A is a key

D AD ABCD so D is a key

4. [25] Consider this schema:  MovieStudioPres(T, Y, S, P ) T is the title of a movie, Y is the year it was released, S is the studio that owns it, P is the president of the studio.  TY is the primary key and the FDs are TS and SP.  Decompose the schema into a BCNF schema.

ANSWER: 

First apply the FD TS to get MoviePres(T,Y,P) and Studio(T,S).

Studio(T,S) is BCNF since the Key FD is the only FD.

MoviePres(T,Y,P) is not BCNF since it has the nonkey FD TP, derived from the third of Armstrong’s Axioms, as in the example on slide 26.

So we further decompose MoviePres into Movie(T,Y) and TitlePres(T,P)

The final BCNF decomposition consists of Studio(T,S), Movie(T,Y) and TitlePres(T,P)

There is another possible decomposition, if you apply the FDs in the opposite order.

The second decomposition is: First apply the FD SP to get MovieStudio(T,Y,S) with the FD TS and Pres(S, P) .  We apply TS and decompose MovieStudio into Movie(T, Y), Studio(T, S) and Pres(S, P), all BCNF.
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