Chapter 6
questions

1.
What does it mean to say that constructing an ERD is an iterative process?

Ans: In constructing an ERD, you construct a preliminary data model and then refine it many times.

2.
Why decompose a compound attribute into smaller attributes?

Ans: Because a compound attribute contains multiple items of data, decomposing a compound attribute can facilitate a search of the embedded data.

3.
When is it appropriate to transform an attribute into an entity type?

Ans: When the database should contain more than just the identifier of an entity.

4.
Why transform an entity type into two entity types and a relationship?

Ans: To record a finer level of detail about an entity. 

5.
Why transform a weak entity to a strong entity?

Ans: This transformation can be useful to make it easier to reference an entity type after conversion to a table design.  After conversion, a reference to a weak entity will involve a combined foreign key with more than one column. This transformation is most useful for associative entity types especially associative entity types representing M-way relationships.
6.
Why transform an entity type into a generalization hierarchy?

Ans: If there are attributes and relationships that do not apply to all entities and there is an accepted classification of entities, transformation to a generalization hierarchy may be useful.

7.
Why add history to an attribute or relationship?

Ans: Historical details may be necessary for legal requirements as well as strategic reporting requirements.
8.
What changes to an ERD are necessary when transforming an attribute to an entity type?

Ans: This transformation involves the addition of an entity type and a 1-M relationship.
9.
What changes to an ERD are necessary when splitting a compound attribute?

Ans: This transformation involves replacing an attribute with a collection of attributes.
10.
What changes to an ERD are necessary when expanding an entity type?

Ans: This transformation involves adding an entity type and 1-M relationship. The new entity type may be weak or strong depending on the database requirements.
11.
What changes to an ERD are necessary when transforming a weak entity to a strong entity?

Ans: This transformation involves changing a weak entity into a strong entity and changing the associated identifying relationships into non identifying relationships. It may be necessary to add a new primary key attribute to the new strong entity.
12.
What changes to an ERD are necessary when adding history to an attribute or a relationship?

Ans: When applied to an attribute, the transformation involves adding a new entity type and a relationship. The new entity type should contain a change date attribute. When applied to a relationship, the transformation involves changing the cardinality of the relationship from 1-M to M-N. The M-N relationship should contain a change date attribute. When applied to a M-N relationship, this transformation involves converting the M-N relationship into an associative entity type along with the addition of a change date attribute that becomes part of the primary key of the associative entity type.
13.
What changes to an ERD are necessary when adding a generalization hierarchy?

Ans: This transformation involves the addition of a supertype and a generalization relationship along with redistributing attributes and relationships to the subtypes of the generalization hierarchy.
14.
What should you document about an ERD?

Ans: You should include justification for design decisions involving multiple feasible choices and explanations of subtle design choices. You should also provide a description for each attribute especially where an attribute’s name does not indicate its purpose. As an ERD is developed, you should document incompleteness and inconsistency in the database requirements. 
15.
What should you omit in ERD documentation?

Ans: You should not use documentation just to repeat the details contained in the ERD. 

16.
Why are design errors more difficult to detect and resolve than diagram errors?

Ans: Design errors are more difficult to detect and resolve because they involve the meaning of the items on a diagram, not just a diagram’s appearance. 

17.
What is a misplaced relationship and how is it resolved?

Ans: A misplaced relationship involves connection of the wrong entity types on an ERD. You can connect the wrong entity types if you do not consider all of the queries that a database should answer. 

18.
What is an incorrect cardinality and how is it resolved?

Ans: An incorrect cardinality typically involves a M-N relationship recorded as a 1-M relationship. To avoid an incorrect cardinality, you should not make inferences beyond the requirements.
19.
What is a missing relationship and how is it resolved?

Ans: A missing relationship involves entity types that should be connected directly to support the requirements. To avoid a missing relationship, you should examine implications of the requirements.

20.
What is overuse of a generalization hierarchy and how is it resolved?

Ans: Generalization hierarchies are specialized modeling tools that should be used sparingly.  You should not use a generalization hierarchy just because an entity can exist in multiple states. You should use a generalization hierarchy when an accepted classification exists and subtypes have specialized attributes and relationships.
21.
What is a relationship cycle?

Ans: A relationship cycle involves a collection of relationships arranged in a loop starting and ending with the same entity type.
22.
What is a redundant relationship and how is it resolved?

Ans: A redundant relationship can be derived from other relationships. You should examine relationship cycles to see if a relationship can be derived from other relationships.
23.
How is an M-N relationship converted to the Relational Model?

Ans: Each M-N relationship becomes a separate table. The primary key of the table is a combined key consisting of the primary keys of the entity types participating in the M-N relationship.

24.
How is a 1-M relationship converted to the Relational Model?

Ans: Each 1-M relationship becomes a foreign key in the table corresponding to the child entity type. If the minimum cardinality is one, the foreign key cannot accept null values.

25.
What is the difference between the 1-M relationship rule and the optional 1-M relationship rule?

Ans: Using the 1-M relationship rule results in null values when converting optional 1-M relationships. For the optional 1-M relationship rule, each 1-M relationship with a minimum cardinality of 0 and maximum cardinality of 1 becomes a new table. The primary key of the new table is the primary key of the entity type on the many side of the relationship. The primary key of the other entity type becomes a foreign key in the new table. However, usage of the optional 1-M relationship results in more tables.

26.
How is a weak entity type converted to the Relational Model?

Ans: Each identifying relationship adds a column to a primary key. The primary key of the table corresponding to the weak entity type consists of (i) the underlined local key (if any) in the weak entity type and (ii) the primary key(s) of the entity type(s) connected by the identifying relationship(s).

27.
How is a generalization hierarchy converted to the Relational Model?

Ans: Each entity type of a generalization hierarchy becomes a table. The columns of a table are the attributes of the corresponding entity type plus the primary key of the parent entity type. For each table representing a subtype, define a foreign key constraint that references the table corresponding to the parent entity type. Use the CASCADE option for deletions of referenced rows.
28.
How is a 1-1 relationship converted to the Relational Model?

Ans: A 1-1 relationship is converted into two foreign keys. If the relationship is optional with respect to one of the entity types, the corresponding foreign key may be dropped to eliminate null values.

29.
What are the criteria for choosing a primary key?

Ans: Ideally, primary keys should be stable and single purpose. Stable means that a primary key should never change after it has been assigned to an entity. Single purpose means that a primary key attribute should have no purpose other than entity identification.
30.
What should you do if a proposed primary key does not meet the criteria?

Ans: If the proposed primary key does not meet either criterion, you probably should reject it as a primary key. If the proposed primary key only meets one criterion, you should explore other attributes for the primary key. Sometimes, industry or organizational practices may dictate the choice of a primary key even if the choice is not ideal.
31.
Why should you understand the conversion process even if you use a CASE tool to perform the conversion?
Ans: Understanding the conversion rules improves your understanding of the ER model, particularly the difference between the Entity Relationship Model and the Relational Model. Some typical errors by novice data modelers are due to confusion between the models.
32.
What are the goals of narrative problem analysis?

Ans: You should strive for a simple design that is consistent with the narrative. Be prepared to follow up with additional requirements collection and consideration of alternative designs.
33.
What are difficulties of collecting information requirements to develop a business data model?

Ans: The difficulties are lack of structure, a variety of stakeholders with possibly competing interests, project size, the need to work collaboratively with other designers, and varied formats for requirements.
34.
How are entity types identified in a problem narrative?

Ans: You should look for nouns involving people, things, places, and events as potential entity types. The nouns can be used as subjects or objects in sentences.
35.
How should the simplicity principle be applied during the search for entity types in a problem narrative?

Ans: Unless the problem description contains additional sentences or details about a noun, you should consider it initially as an attribute. If there is confusion between considering a concept as an attribute or entity type, you should follow-up with more requirements collection later.
36.
How are relationships and cardinalities identified in a problem narrative?

Ans: Relationships often appear as verbs connecting nouns previously identified as entity types. You should look at the number (singular or plural) of nouns along with other words that indicate cardinality. You should also look for words such as “collection” and “set” that indicate a maximum cardinality of many.
37.
How can you reduce the number of relationships in an initial ERD?

Ans: You should look for entity types that are involved in multiple relationships. These entity types can reduce the number of relationships in an ERD by being placed in the center as a hub connected directly to other entity types as spokes of a wheel. Entity types derived from important documents (orders, registrations, purchase orders, …) may be hubs in an ERD.
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