Chapter 7
questions

 1.
What is an insertion anomaly?

Ans: An insertion anomaly occurs when extra data beyond the desired data must be added to a table.

 2.
What is an update anomaly?

Ans: An update anomaly occurs when it is necessary to change multiple rows to modify only a single fact.

 3.
What is a deletion anomaly?

Ans: A deletion anomaly occurs whenever deleting a row inadvertently causes other data to be deleted.

 4.
What is the cause of modification anomalies?

Ans: Poor database design causes the modification anomaly. A good database design avoids modification anomalies by eliminating excessive redundancies.

 5.
What is a functional dependency?

Ans: A functional dependency is a constraint about two or more columns of a table. X determines Y (X  Y) if there exists at most one value of Y for every value of X.

 6.
How is a functional dependency like a candidate key?

Ans:  You can think about functional dependency as identifying potential candidate keys. By stating that X  Y, if X and Y are placed together in a table without other columns, X is a candidate key.  Every determinant (LHS) is a candidate key if placed in a table with the other columns that it determines.

 7.
Can a software design tool identify functional dependencies? Briefly explain your answer.

Ans: No, a software design tool cannot identify functional dependencies. Functional dependencies must be asserted during the database development process.  Typically, the database designer interacts with users to understand the functional dependencies that exist for a table. Software design tools can aid a designer by eliminating FDs that do not exist and by suggesting FDs that are not contradicted by the data. Design tools examine sample rows in a table to see what functional dependencies do not hold.  There are several commercial database design tools that automate the process of eliminating dependencies through examination of sample rows. Ultimately, the database designer must make the final decision about what functional dependencies exist in a table.

8.
What is the meaning of an FD with multiple columns on the right-hand side?

Ans: Multiple columns on the RHS abbreviate separate FDs with the LHS determining each of the RHS columns.

9.
Why should you be careful when writing FDs with multiple columns on the left-hand side?

Ans: Multiple columns on the LHS indicate that the combination of columns determines the RHS column(s). You should be careful that you have written the LHS with the minimal columns for the dependency. Otherwise, the normalization rules and software procedures may not work as intended. Writing an FD with extra columns in the LHS is the same as writing a candidate key with extra columns. Both will lead to incorrect database constraints.
10.
What is a normal form?

Ans: A normal form is a rule about allowable dependencies.  Each normal form removes certain kinds of redundancies.
11.
What does 1NF prohibit?

Ans: 1NF prohibits nesting or repeating groups in tables. A table not in 1NF is unnormalized or non-normalized.
12.
What is a key column?

Ans: A column is a key column if it is part of a candidate key or a candidate key by itself.

13.
What is a non-key column?

Ans: A column is a non-key column if it is not a key column.

14.
What kinds of FDs are not allowed in 2NF?

Ans: FDs in which part of a key determines a nonkey column.

15.
What kinds of FDs are not allowed in 3NF?

Ans: FDs in which a nonkey column determine another nonkey column.

16.
What is the combined definition of 2NF and 3NF?

Ans: A table is in 3NF if every nonkey column is dependent on a candidate key, the whole candidate key, and nothing but candidate keys.

17.
What kinds of FDs are not allowed in BCNF?

Ans: FDs in which the determinant is not a candidate key.

18.
What is the relationship between BCNF and 3NF? Is BCNF a stricter normal form than 3NF? Briefly explain your answer.

Ans: BCNF is the revised 3NF definition. Yes BCNF is stricter than 3NF in that every table in BCNF is in 3NF but not every table in 3NF is in BCNF. 
19.
Why is the BCNF definition preferred to the 3NF definition?

Ans: BCNF is the preferred definition because it is a simpler definition and provides the basis for the simple synthesis algorithm. 

20.
What are the special cases covered by BCNF but not by 3NF?

Ans: BCNF covers two special cases not covered by 3NF: (1) part of a key determines part of a key and (2) a nonkey column determines part of a key. 

21.
Are the special cases covered by BCNF but not by 3NF significant?

Ans: The special cases are not significant because they rarely occur. 

22.
What is the goal of the simple synthesis procedure?

Ans: The simple synthesis procedure is used to generate tables satisfying BCNF starting with a list of functional dependencies.

23.
What is a limitation of the simple synthesis procedure?

Ans: The simple synthesis procedure does not work well on complex dependency structures. To make the synthesis procedure easy to use, some of the details have been omitted.  In particular, step 2 can be rather involved because there are more ways to derive dependencies than transitivity.  Even checking for transitivity can be difficult with many columns. Even if you understand the complex details, step 2 cannot be done by hand for complex dependency structures. For complex dependency structures, you need to use a CASE tool even if you are an experienced database designer.
24.
What is a transitive dependency?

Ans: A transitive dependency is an FD derived by the law of transitivity. The law of transitivity says that if an object A is related to B, and B is related to C, then A is related to C.

25.
Are transitive dependencies permitted in 3NF tables? Explain why or why not.

Ans: No, 3NF prohibits transitive dependencies. Because transitive dependencies are easy to overlook, the preferred definition of 3NF does not use transitive dependencies. 

26.
Why eliminate transitive dependencies in the FDs used as input to the simple synthesis procedure?
Ans: The simple synthesis procedure requires a complete list of FDs without derived FDs. Because transitive dependencies are derived, they should be eliminated.

27.
When is it necessary to perform the fifth step of the simple synthesis procedure?

Ans: When there are multiple candidate keys for a table, the fifth step is necessary.
28.
How is relationship independence similar to statistical independence?

Ans: In statistical dependence, two variables are independent if knowing something about one variable tells you nothing about another variable. If two variables are independent, it is redundant to store data about how they are related. The concept of relationship dependence is similar to statistical independence. If two relationships are independent (that is, not related), it is redundant to store data about a third relationship. You can derive the third relationship by combining the two essential relationships through a join operation.

29.
What kind of redundancy is caused by relationship independence?

Ans: Modification anomaly is caused by relationship independence.
30.
How many columns does an MVD involve?

Ans: An MVD involves three columns.

31.
What is a multivalued dependency (MVD)?

Ans: A multivalued dependency is a relationship that can be derived from other relationships.

32.
What is the relationship between MVDs and FDs?

Ans: MVDs are generalizations of FDs. Every FD is an MVD, but not every MVD is an FD. 

33.
What is a non-trivial MVD?

Ans: An MVD that is not also an FD.
34.
What is the goal of 4NF?

Ans: To prohibit redundancies caused by non trivial MVDs.

35.
What are the advantages of using normalization as a refinement tool rather than as an initial design tool?

Ans: In the refinement approach, you perform conceptual data modeling using the ERD. If the design is large, you can split the conceptual data model into view design and view integration. Through development of an ERD, you intuitively group related fields. There is less normalization to perform, which ensures that you have not overlooked any redundancies.

36.
Why is 5NF not considered a practical normal form?

Ans: Because situations when a three-way relationship should be replaced with three binary relationships (not two binary relationships as for 4NF) are rare, 5NF is generally not considered a practical normal form.
37.
Why is DKNF not considered a practical normal form?

Ans: Because there is no known algorithm for converting a table into DKNF. In addition, it is not even known what tables can be converted to DKNF.

38.
When is denormalization useful? Provide an example to depict when it may be beneficial for a table to violate 3NF.

Ans: Students' responses may vary.  However, the following is a sample response:  When a database is used predominantly for queries, denormalization may be appropriate. Another time to consider denormalization is when an FD is not important. For example, FDs Zip → City, State in a customer table, these independencies may not be important to maintain if there is not a need to manipulate zip codes independent of customers.

39.
What are the two ways to use normalization in the database development process?

Ans: There are two opposite ways to use normalization in the database development process: (i) as a refinement tool or (ii) as an initial design tool.  In the refinement approach, you perform conceptual data modeling using the Entity Relationship Model. In the initial design approach, you use normalization techniques in conceptual data modeling.  Instead of drawing an ERD, you identify functional dependencies and apply a normalization procedure like the simple synthesis procedure.
40.
Why does this book recommend using normalization as a refinement tool, not as an initial design tool?

Ans: Through development of an ERD, you intuitively group related fields.  Much normalization is accomplished in an informal manner without the tedious process of recording functional dependencies.  As a refinement tool, there is usually less normalization to perform.  The purpose is to ensure that you have not overlooked any redundancies.  Normalization provides a rigorous way to reason about the quality of the design.
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