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TRUE/FALSE

	1.	Data and information are essentially the same thing.

ANS:	F	PTS:	1	REF:	5

	2.	Data processing can be as simple as organizing data to reveal patterns.

ANS:	T	PTS:	1	REF:	6

	3.	We are now said to be entering the “knowledge age.”

ANS:	T	PTS:	1	REF:	6

	4.	Information implies familiarity, awareness, and understanding knowledge as it applies to an environment.

ANS:	F	PTS:	1	REF:	6

	5.	Data constitute the building blocks of information.

ANS:	T	PTS:	1	REF:	7

	6.	Metadata present a more complete picture of the data in the database than the data itself.

ANS:	T	PTS:	1	REF:	7

	7.	The only way to access the data in a database is through the DBMS.

ANS:	T	PTS:	1	REF:	7

	8.	Database programming languages receive all application requests and translate them into the complex operations required to fulfill those requests.

ANS:	F	PTS:	1	REF:	7

	9.	The DBMS reveals much of the database’s internal complexity to the application programs and users.

ANS:	F	PTS:	1	REF:	7

	10.	One disadvantage of the DBMS is that it increases the risk of data security breaches.

ANS:	F	PTS:	1	REF:	8

	11.	An operational database is sometimes referred to as an enterprise database.

ANS:	F	PTS:	1	REF:	9

	12.	A data warehouse can store data derived from many sources.

ANS:	T	PTS:	1	REF:	10

	13.	The same data might be simultaneously structured and unstructured depending on the intended processing.

ANS:	T	PTS:	1	REF:	10

	14.	Corporations use only structured data.

ANS:	F	PTS:	1	REF:	10

	15.	Historically, a manual file system was composed of a system of file folders and filing cabinets.

ANS:	T	PTS:	1	REF:	13

	16.	Initially the files within a computer file system were similar to manual files.

ANS:	T	PTS:	1	REF:	14

	17.	Structural dependence exists when it is possible to make changes in the file structure without affecting the application program’s ability to access the data.

ANS:	F	PTS:	1	REF:	18

	18.	A query language is a procedural language.

ANS:	F	PTS:	1	REF:	25

	19.	One disadvantage of a database system over previous data management approaches is increased costs.

ANS:	T	PTS:	1	REF:	26

	20.	One advantage of a database system over previous data management approaches is that the database system is considerably less complex.

ANS:	F	PTS:	1	REF:	26

MULTIPLE CHOICE

	1.	____ is used to reveal the meaning of data.
	a.
	Raw facts
	c.
	Formatting

	b.
	Knowledge
	d.
	Information




ANS:	D	PTS:	1	REF:	7

	2.	Accurate, relevant, and timely information is the key to ____.
	a.
	data management
	c.
	knowledge

	b.
	good decision making
	d.
	understanding




ANS:	B	PTS:	1	REF:	7

	3.	____ is the body of information and facts about a specific subject.
	a.
	Data
	c.
	Knowledge

	b.
	Information
	d.
	A database




ANS:	C	PTS:	1	REF:	6

	4.	End-user data is ____.
	a.
	raw facts about the end-user

	b.
	raw facts of interest to the end-user

	c.
	data about data

	d.
	accurate, relevant and timely information




ANS:	B	PTS:	1	REF:	7

	5.	____ provide(s) a description of the data characteristics and the set of relationships that link the data found within the database.
	a.
	Queries
	c.
	Metadata

	b.
	End-user data
	d.
	Information




ANS:	C	PTS:	1	REF:	7

	6.	The ____ serve(s) as the intermediary between the user and the database.
	a.
	DBMS
	c.
	end-user data

	b.
	metadata
	d.
	programming language




ANS:	A	PTS:	1	REF:	7

	7.	The database structure in a DBMS is stored as a ____.
	a.
	file
	c.
	set of key/value pairs

	b.
	collection of files
	d.
	collection of queries




ANS:	B	PTS:	1	REF:	7

	8.	A(n) ____ might be written by a programmer or it might be created through a DBMS utility program.
	a.
	query
	c.
	database management system

	b.
	operating system
	d.
	application program




ANS:	D	PTS:	1	REF:	7

	9.	____ exists when different versions of the same data appear in different places.
	a.
	Data inconsistency
	c.
	Better data integration

	b.
	Data consistency
	d.
	Improved decision making




ANS:	A	PTS:	1	REF:	8

	10.	The response of the DBMS to a query is the ____.
	a.
	ad hoc query
	c.
	query result set

	b.
	ad hoc response
	d.
	integrated view of the data




ANS:	C	PTS:	1	REF:	8

	11.	A(n) ____ database is designed to support a company’s day-to-day operations.
	a.
	desktop
	c.
	enterprise

	b.
	workgroup
	d.
	transactional




ANS:	D	PTS:	1	REF:	9

	12.	A(n) ____ database is used by an organization and supports many users across many departments.
	a.
	desktop
	c.
	enterprise

	b.
	workgroup
	d.
	transactional




ANS:	C	PTS:	1	REF:	9

	13.	A(n) ____ database supports a relatively small number of users (usually fewer than 50) or a specific department within an organization.
	a.
	desktop
	c.
	enterprise

	b.
	workgroup
	d.
	transactional




ANS:	B	PTS:	1	REF:	9

	14.	A ____ database supports data distributed across several different sites.
	a.
	single-user
	c.
	centralized

	b.
	multiuser
	d.
	distributed




ANS:	D	PTS:	1	REF:	9

	15.	A workgroup database is a(n)____ database.
	a.
	single-user
	c.
	enterprise

	b.
	multiuser
	d.
	distributed




ANS:	B	PTS:	1	REF:	9

	16.	A desktop database is a ____ database.
	a.
	single-user
	c.
	workgroup

	b.
	multiuser
	d.
	distributed




ANS:	A	PTS:	1	REF:	9

	17.	Most decision-support data are based on historical data obtained from ____.
	a.
	operational databases
	c.
	enterprise databases

	b.
	data warehouses
	d.
	workgroup databases




ANS:	A	PTS:	1	REF:	10

	18.	The ____ structure is quite different from that of an operational or transactional database.
	a.
	data warehouse
	c.
	enterprise database

	b.
	workgroup database
	d.
	distributed database




ANS:	A	PTS:	1	REF:	10

	19.	____ data exist in the format in which they were collected.
	a.
	Structured
	c.
	Unstructured

	b.
	Semistructured
	d.
	Historical




ANS:	C	PTS:	1	REF:	10

	20.	____ data exist in a format that does not lend itself to processing that yields information.
	a.
	Structured
	c.
	Unstructured

	b.
	Semistructured
	d.
	Historical




ANS:	C	PTS:	1	REF:	10

	21.	____ data are the result of formatting to facilitate storage, use and generation of information.
	a.
	Structured
	c.
	Unstructured

	b.
	Semistructured
	d.
	Historical




ANS:	A	PTS:	1	REF:	10

	22.	Most data you encounter is best classified as ____.
	a.
	structured
	c.
	unstructured

	b.
	semistructured
	d.
	historical




ANS:	B	PTS:	1	REF:	10

	23.	Which of the following is an example of structured data?
	a.
	A Web page
	c.
	A memo

	b.
	An e-mail
	d.
	A spreadsheet




ANS:	D	PTS:	1	REF:	10

	24.	XML data is ____.
	a.
	structured
	c.
	unstructured

	b.
	multistructured
	d.
	semistructured




ANS:	D	PTS:	1	REF:	10

	25.	The organization of the data within the folders in a manual file system was determined by ____.
	a.
	the date of creation
	c.
	the title of the documents in the folder

	b.
	its expected use
	d.
	the data processing specialist




ANS:	B	PTS:	1	REF:	13

	26.	A ____ is a logically connected set of one or more fields that describes a person, place, or thing.
	a.
	database
	c.
	record

	b.
	column
	d.
	file




ANS:	C	PTS:	1	REF:	14

	27.	A ____ is a collection of related records.
	a.
	database
	c.
	column

	b.
	field
	d.
	file




ANS:	D	PTS:	1	REF:	14

	28.	A ____ is a character or group of characters that has a specific meaning.
	a.
	database
	c.
	record

	b.
	field
	d.
	file




ANS:	B	PTS:	1	REF:	14

	29.	The phrase ____ refers to an organization of components that define and regulate the collection, storage, management and use of data within a database environment.
	a.
	database management system
	c.
	management system

	b.
	database management
	d.
	database system




ANS:	D	PTS:	1	REF:	21

	30.	____ relates to the activities that make the database perform more efficiently in terms of storage and access speed.
	a.
	Performance tuning
	c.
	Query access

	b.
	Database design
	d.
	Database management




ANS:	A	PTS:	1	REF:	24

COMPLETION

	1.	____________________ is the result of processing raw data to reveal its meaning.

ANS:	Information

PTS:	1	REF:	6

	2.	To reveal meaning, information requires ____________________.

ANS:	context

PTS:	1	REF:	6

	3.	Raw data must be properly ____________________ for storage, processing and presentation.

ANS:	formatted

PTS:	1	REF:	6

	4.	Data ____________________ is a discipline that focuses on proper generation, storage and retrieval of data.

ANS:	management

PTS:	1	REF:	7

	5.	____________________ is data about data through which the end-user data are integrated and managed.

ANS:	Metadata

PTS:	1	REF:	7

	6.	A(n) ___________________________________ is a collection of programs that manages the database structure and controls access to the data stored in the database.

ANS:	
DBMS (database management system)			
database management system (DBMS)
database management system
DBMS

PTS:	1	REF:	7

	7.	A(n) ____________________ is a specific request issued to the DBMS for data manipulation.

ANS:	query

PTS:	1	REF:	8

	8.	____________________ databases focus primarily on storing data used to generate information required to make tactical or strategic decisions.

ANS:	Analytical

PTS:	1	REF:	9

	9.	___________________________________ is a special language used to represent and manipulate data elements in a textual format.

ANS:	
XML (Extensible Markup Language)
Extensible Markup Language (XML)
Extensible Markup Language
XML

PTS:	1	REF:	10

	10.	In early computer file systems, a(n) ___________________________________ was hired to create a computer-based system that would track data and produce required reports.

ANS:	
data processing (DP) specialist
data processing specialist
DP specialist

PTS:	1	REF:	14

	11.	____________________ exists when it is possible to make changes in the data storage characteristics without affecting the application program’s ability to access the data.

ANS:	Data independence

PTS:	1	REF:	18

	12.	The term _________________________ refers to scattered locations storing the same basic data.

ANS:	islands of information

PTS:	1	REF:	18

	13.	____________________ exists when different and conflicting versions of the same data appear in different places.

ANS:	Data inconsistency

PTS:	1	REF:	18

	14.	____________________ exists when the same data are stored unnecessarily at different places.

ANS:	Data redundancy

PTS:	1	REF:	18

	15.	A(n) ____________________ develops when all required changes in the redundant data are not made successfully.

ANS:	
data anomaly
anomaly

PTS:	1	REF:	19

ESSAY

	1.	Describe what metadata are and what value they provide to the database system.

ANS:	
The metadata describe the data characteristics and the set of relationships that links the data found within the database. For example, the metadata component stores information such as the name of each data element, the type of values (numeric, dates, or text) stored on each data element, and whether the data element can be left empty. The metadata provide information that complements and expands the value and use of the data. In short, metadata present a more complete picture of the data in the database. Given the characteristics of metadata, you might hear a database described as a “collection of self-describing data.”

PTS:	1	REF:	7

	2.	What are the advantages of having the DBMS between the end user’s applications and the database?

ANS:	
Having a DBMS between the end user’s applications and the database offers some important advantages. First, the DBMS enables the data in the database to be shared among multiple applications or users. Second, the DBMS integrates the many different users’ views of the data into a single all-encompassing data repository.

PTS:	1	REF:	7

	3.	Discuss some considerations when designing a database.

ANS:	
Proper database design requires the designer to identify precisely the database’s expected use. Designing a transactional database emphasizes accurate and consistent data and operational speed. Designing a data warehouse database emphasizes the use of historical and aggregated data. Designing a database to be used in a centralized, single-user environment requires a different approach from that used in the design of a distributed, multiuser database. 

Designing appropriate data repositories of integrated information using the two-dimensional table structures found in most databases is a process of decomposition. The integrated data must be decomposed properly into its constituent parts, with each part stored in its own table. Further, the relationships between these tables must be carefully considered and implemented so the integrated view of the data can be re-created later as information for the end user. A welldesigned database facilitates data management and generates accurate and valuable information. A poorly designed database is likely to become a breeding ground for difficult-to-trace errors that may lead to bad decision making—and bad decision making can lead to the failure of an organization. Database design is simply too important to be left to luck. That’s why college students study database design, why organizations of all types and sizes send personnel to database design seminars, and why database design consultants often make an excellent living.

PTS:	1	REF:	13

	4.	What are some reasons for studying file systems?

ANS:	
A brief explanation of the evolution of file system data processing can be helpful in understanding the data access limitations that databases attempt to overcome. Understanding these limitations is relevant to database designers and developers because database technologies do not make these problems magically disappear—database technologies simply make it easier to create solutions that avoid these problems. Creating database designs that avoid the pitfalls of earlier systems requires that the designer understand these problems and how to avoid them; otherwise, the database technologies are no better (and are potentially even worse!) than the technologies and techniques they have replaced.

PTS:	1	REF:	13

	5.	Describe the five types of users identified in a database system.

ANS:	
System administrators oversee the database system’s general operations.
Database administrators, also known as DBAs, manage the DBMS and ensure that the database is functioning properly.
Database designers design the database structure. They are, in effect, the database architects. If the database design is poor, even the best application programmers and the most dedicated DBAs cannot produce a useful database environment. Because organizations strive to optimize their data resources, the database designer’s job description has expanded to cover new dimensions and growing responsibilities. 
System analysts and programmers design and implement the application programs. They design and create the data-entry screens, reports, and procedures through which end users access and manipulate the database’s data.
End users are the people who use the application programs to run the organization’s daily operations. For example, sales clerks, supervisors, managers, and directors are all classified as end users. High-level end users employ the information obtained from the database to make tactical and strategic business decisions.

PTS:	1	REF:	22

Chapter 2: Data Models

TRUE/FALSE

	1.	A data model is usually graphical.

ANS:	T	PTS:	1	REF:	33

	2.	The terms data model and database model are often used interchangeably.

ANS:	T	PTS:	1	REF:	33

	3.	An implementation-ready data model should contain a description of the data structure that will store the end-user data.

ANS:	T	PTS:	1	REF:	33

	4.	Within the database environment, a data model represents data structures with the purpose of supporting a specific problem domain.

ANS:	T	PTS:	1	REF:	33

	5.	Data modeling starts with a very complex representation, and as knowledge of the problem is gained, the model is simplified.

ANS:	F	PTS:	1	REF:	33

	6.	A manager and a programmer usually have the same view of the same data.

ANS:	F	PTS:	1	REF:	34

	7.	Database designers determine the data and information that yield the required understanding of the entire business.

ANS:	F	PTS:	1	REF:	35

	8.	Business rules apply to businesses and government groups, but not to other types of organizations such as religious groups or research laboratories.

ANS:	F	PTS:	1	REF:	35

	9.	Business rules must be rendered in writing.

ANS:	T	PTS:	1	REF:	35

	10.	In an SQL-based relational database, each table is dependent on another.

ANS:	F	PTS:	1	REF:	41

	11.	In an SQL-based relational database, rows in different tables are related based on common values in common attributes.

ANS:	T	PTS:	1	REF:	41

	12.	End-user interfaces require the end user to manually generate SQL code.

ANS:	F	PTS:	1	REF:	41

	13.	Each row in the relational table is known as an entity instance or entity occurrence in the ER model.

ANS:	T	PTS:	1	REF:	42

	14.	In Chen notation, entities and relationships must be oriented horizontally.

ANS:	F	PTS:	1	REF:	42-43

	15.	M:N relationships are not appropriate in a relational model.

ANS:	T	PTS:	1	REF:	43

	16.	Today, most relational database products can be classified as object/relational.

ANS:	T	PTS:	1	REF:	45

	17.	The network model has structural level dependence.

ANS:	T	PTS:	1	REF:	50

	18.	The entity relationship model is limited to conceptual modeling, with no implementation component.

ANS:	T	PTS:	1	REF:	50

	19.	The hierarchical model is software-independent.

ANS:	F	PTS:	1	REF:	53

	20.	The relational model is hardware-dependent and software-independent.

ANS:	F	PTS:	1	REF:	53

MULTIPLE CHOICE

	1.	A(n) ____’s main function is to help you understand the complexities of the real-world environment.
	a.
	constraint
	c.
	model

	b.
	entity
	d.
	database




ANS:	C	PTS:	1	REF:	33

	2.	A(n) ____ represents a particular type of object in the real world.
	a.
	attribute
	c.
	relationship

	b.
	entity
	d.
	constraint




ANS:	B	PTS:	1	REF:	34

	3.	A(n) ____ is anything about which data are to be collected and stored.
	a.
	attribute
	c.
	relationship

	b.
	entity
	d.
	constraint




ANS:	B	PTS:	1	REF:	34

	4.	A(n) ____ is the equivalent of a field in a file system.
	a.
	attribute
	c.
	relationship

	b.
	entity
	d.
	constraint




ANS:	A	PTS:	1	REF:	34

	5.	A(n) ____ is bidirectional.
	a.
	attribute
	c.
	relationship

	b.
	entity
	d.
	constraint




ANS:	C	PTS:	1	REF:	35

	6.	A(n) ____ is a restriction placed on the data.
	a.
	attribute
	c.
	relationship

	b.
	entity
	d.
	constraint




ANS:	D	PTS:	1	REF:	35

	7.	____ are important because they help to ensure data integrity.
	a.
	Attributes
	c.
	Relationships

	b.
	Entities
	d.
	Constraints




ANS:	D	PTS:	1	REF:	35

	8.	____ are normally expressed in the form of rules.
	a.
	Attributes
	c.
	Relationships

	b.
	Entities
	d.
	Constraints




ANS:	D	PTS:	1	REF:	35

	9.	Students and classes have a ____ relationship.
	a.
	one-to-one
	c.
	many-to-one

	b.
	one-to-many
	d.
	many-to-many




ANS:	D	PTS:	1	REF:	35

	10.	Business rules are derived from ____.
	a.
	a detailed description of an organization’s operations

	b.
	standards and practices developed over the years

	c.
	managers’ recommendations

	d.
	governmental oversight organization standards




ANS:	A	PTS:	1	REF:	35

	11.	Which of the following is true of business rules?
	a.
	They allow the designer to set company policies with regard to data.

	b.
	They allow the designer to develop business processes.

	c.
	They can serve as a communication tool between the users and designers.

	d.
	They provide a framework for the company’s self actualization.




ANS:	C	PTS:	1	REF:	36

	12.	A noun in a business rule translates to a(n) ____ in the data model.
	a.
	entity
	c.
	relationship

	b.
	attribute
	d.
	constraint




ANS:	A	PTS:	1	REF:	36

	13.	A verb associating two nouns in a business rule translates to a(n) ____ in the data model.
	a.
	entity
	c.
	relationship

	b.
	attribute
	d.
	constraint




ANS:	C	PTS:	1	REF:	36

	14.	The hierarchical data model was developed in the ____.
	a.
	1960s
	c.
	1980s

	b.
	1970s
	d.
	1990s




ANS:	A	PTS:	1	REF:	38

	15.	The object-oriented data model was developed in the ____.
	a.
	1960s
	c.
	1980s

	b.
	1970s
	d.
	1990s




ANS:	C	PTS:	1	REF:	38

	16.	VMS/VSAM is an example of a(n) ____.
	a.
	hierarchical model
	c.
	relational data model

	b.
	file system data model
	d.
	XML data model




ANS:	B	PTS:	1	REF:	38

	17.	Oracle 11g is an example of a(n) ____.
	a.
	hierarchical model
	c.
	relational data model

	b.
	file system data model
	d.
	XML/Hybrid data model




ANS:	D	PTS:	1	REF:	38

	18.	MySQL is an example of a(n) ____.
	a.
	hierarchical model
	c.
	relational data model

	b.
	file system data model
	d.
	XML data model




ANS:	C	PTS:	1	REF:	38

	19.	In the ____ model, the basic logical structure is represented as an upside-down tree.
	a.
	hierarchical
	c.
	relational

	b.
	network
	d.
	entity relationship




ANS:	A	PTS:	1	REF:	38

	20.	In the ____ model, each parent can have many children, but each child has only one parent.
	a.
	hierarchical
	c.
	relational

	b.
	network
	d.
	entity relationship




ANS:	A	PTS:	1	REF:	38

	21.	The relational data model was developed in the ____.
	a.
	1960s
	c.
	1980s

	b.
	1970s
	d.
	1990s




ANS:	B	PTS:	1	REF:	38

	22.	In the ____ model, the user perceives the database as a collection of records in 1:M relationships, where each record can have more than one parent.
	a.
	hierarchical
	c.
	object-oriented

	b.
	network
	d.
	entity relationship




ANS:	B	PTS:	1	REF:	38

	23.	A(n) ____ enables a database administrator to define schema components.
	a.
	extensible markup language (XML)
	c.
	unified modeling language (UML)

	b.
	data definition language (DDL)
	d.
	query language




ANS:	B	PTS:	1	REF:	39

	24.	The ____ model was developed to allow designers to use a graphical tool to examine structures rather than describing them with text.
	a.
	hierarchical
	c.
	object-oriented

	b.
	network
	d.
	entity relationship




ANS:	D	PTS:	1	REF:	41

	25.	The ____ model uses the term connectivity to label the relationship types.
	a.
	relational
	c.
	object-oriented

	b.
	network
	d.
	entity relationship




ANS:	D	PTS:	1	REF:	42

	26.	The ____ data model is said to be a semantic data model.
	a.
	relational
	c.
	object-oriented

	b.
	network
	d.
	entity relationship




ANS:	C	PTS:	1	REF:	44

	27.	The ____ data model uses the concept of inheritance.
	a.
	relational
	c.
	object-oriented

	b.
	network
	d.
	entity relationship




ANS:	C	PTS:	1	REF:	44

	28.	One of the limitations of the ____ model is that there is a lack of standards.
	a.
	hierarchical
	c.
	relational

	b.
	network
	d.
	entity relationship




ANS:	A	PTS:	1	REF:	51

	29.	The ____ model is the end users’ view of the data environment.
	a.
	abstract
	c.
	conceptual

	b.
	external
	d.
	internal




ANS:	B	PTS:	1	REF:	52

	30.	A(n) ____ model represents a global view of the database as viewed by the entire organization.
	a.
	external
	c.
	internal

	b.
	conceptual
	d.
	physical




ANS:	B	PTS:	1	REF:	54

COMPLETION

	1.	A(n) ____________________ is a relatively simple representation of more complex real-world data structures.

ANS:	data model

PTS:	1	REF:	33

	2.	A(n) ____________________ is a brief, precise, and unambiguous description of a policy, procedure, or principle within a specific organization.

ANS:	business rule

PTS:	1	REF:	35

	3.	A(n) ____________________ in a hierarchical model is the equivalent of a record in a file system.

ANS:	segment

PTS:	1	REF:	38

	4.	The ____________________ is the conceptual organization of the entire database as viewed by the database administrator.

ANS:	schema

PTS:	1	REF:	39

	5.	The ____________________ defines the portion of the database “seen” by the application programs that produce information from the data.

ANS:	subschema

PTS:	1	REF:	39

	6.	Each row in a relation is called a(n) ____________________.

ANS:	tuple

PTS:	1	REF:	39

	7.	Each column in a relation represents a(n) ____________________.

ANS:	attribute

PTS:	1	REF:	39

	8.	A(n) ____________________ is a representation of the relational database’s entities, the attributes within those entities and the relationships between those entities.

ANS:	relational diagram

PTS:	1	REF:	40

	9.	In ____________________, relationships are represented by a diamond connected to the related entities through a relationship line.

ANS:	Chen notation

PTS:	1	REF:	42

	10.	In _________________________, a three-pronged symbol represents the “many” side of the relationship.

ANS:	Crow’s Foot notation

PTS:	1	REF:	42

	11.	A(n) ____________________ is a collection of similar objects with a shared structure and behavior.

ANS:	class

PTS:	1	REF:	44

	12.	In object-oriented terms, a(n) ____________________ defines an object’s behavior.

ANS:	method

PTS:	1	REF:	44

	13.	___________________________________ is a language based on OO concepts that describes a set of diagrams and symbols used to graphically model a system.

ANS:	
UML (Unified Modeling Language)
Unified Modeling Language (UML)
Unified Modeling Language
UML

PTS:	1	REF:	45

	14.	The term ____________________ is used to refer to the task of creating a conceptual data model that could be implemented in any DBMS.

ANS:	logical design

PTS:	1	REF:	55

	15.	When you can change the internal model without affecting the conceptual model, you have ____________________ independence.

ANS:	logical

PTS:	1	REF:	55

ESSAY

	1.	What components should an implementation-ready data model contain?

ANS:	
An implementation-ready data model should contain at least the following components:
A description of the data structure that will store the end-user data.
A set of enforceable rules to guarantee the integrity of the data.
A data manipulation methodology to support the real-world data transformations.

PTS:	1	REF:	33

	2.	What do business rules require to be effective?

ANS:	
To be effective, business rules must be easy to understand and widely disseminated to ensure that every person in the organization shares a common interpretation of the rules. Business rules describe, in simple language, the main and distinguishing characteristics of the data as viewed by the company.

PTS:	1	REF:	36

	3.	What are the sources of business rules, and what is the database designer’s role with regard to business rules?

ANS:	
The main sources of business rules are company managers, policy makers, department managers, and written documentation such as a company’s procedures, standards, and operations manuals. A faster and more direct source of business rules is direct interviews with end users. Unfortunately, because perceptions differ, end users are sometimes a less reliable source when it comes to specifying business rules. For example, a maintenance department mechanic might believe that any mechanic can initiate a maintenance procedure, when actually only mechanics with inspection authorization can perform such a task. Such a distinction might seem trivial, but it can have major legal consequences. Although end users are crucial contributors to the development of business rules, it pays to verify end-user perceptions. Too often, interviews with several people who perform the same job yield very different perceptions of what the job components are. While such a discovery may point to “management problems,” that general diagnosis does not help the database designer. The database designer’s job is to reconcile such differences and verify the results of the reconciliation to ensure that the business rules are appropriate and accurate.

PTS:	1	REF:	36

	4.	Describe the three parts involved in any SQL-based relational database application.

ANS:	
From an end-user perspective, any SQL-based relational database application involves three parts: a user interface, a set of tables stored in the database, and the SQL “engine.” Each of these parts is explained below.
The end-user interface. Basically, the interface allows the end user to interact with the data (by automatically generating SQL code). Each interface is a product of the software vendor’s idea of meaningful interaction with the data. You can also design your own customized interface with the help of application generators that are now standard fare in the database software arena.
A collection of tables stored in the database. In a relational database, all data are perceived to be stored in tables. The tables simply “present” the data to the end user in a way that is easy to understand. Each table is independent. Rows in different tables are related by common values in common attributes. 
SQL engine. Largely hidden from the end user, the SQL engine executes all queries, or data requests. Keep in mind that the SQL engine is part of the DBMS software. The end user uses SQL to create table structures and to perform data access and table maintenance. The SQL engine processes all user requests—largely behind the scenes and without the end user’s knowledge. Hence, SQL is said to be a declarative language that tells what must be done but not how.

PTS:	1	REF:	41

	5.	Describe a conceptual model and its advantages. What is the most widely used conceptual model?

ANS:	
The conceptual model represents a global view of the entire database by the entire organization. That is, the conceptual model integrates all external views (entities, relationships, constraints, and processes) into a single global view of the data in the enterprise. Also known as a conceptual schema, it is the basis for the identification and high-level description of the main data objects (avoiding any database model-specific details). 

The most widely used conceptual model is the ER model. Remember that the ER model is illustrated with the help of the ERD, which is effectively the basic database blueprint. The ERD is used to graphically represent the conceptual schema. 

The conceptual model yields some important advantages. First, it provides a bird’s-eye (macro level) view of the data environment that is relatively easy to understand.

Second, the conceptual model is independent of both software and hardware. Software independence means that the model does not depend on the DBMS software used to implement the model. Hardware independence means that the model does not depend on the hardware used in the implementation of the model. Therefore, changes in either the hardware or the DBMS software will have no effect on the database design at the conceptual level. Generally, the term logical design refers to the task of creating a conceptual data model that could be implemented in any DBMS.

PTS:	1	REF:	54-55


Chapter 3: The Relational Database Model

TRUE/FALSE

	1.	The practical significance of taking the logical view of a database is that it serves as a reminder of the simple file concept of data storage.

ANS:	T	PTS:	1	REF:	65

	2.	You can think of a table as a persistent representation of a logical relation.

ANS:	T	PTS:	1	REF:	65

	3.	Because the relational model uses attribute values to establish relationships among tables, many database users correctly assume that the term relation refers to such relationships.

ANS:	F	PTS:	1	REF:	66

	4.	The order of the rows and columns is important to the DBMS.

ANS:	F	PTS:	1	REF:	66

	5.	Numeric data are data on which you can perform meaningful arithmetic procedures.

ANS:	T	PTS:	1	REF:	67

	6.	Character data can contain any character or symbol intended for mathematical manipulation.

ANS:	F	PTS:	1	REF:	67

	7.	Each table in a relational database must have a primary key.

ANS:	T	PTS:	1	REF:	67

	8.	The idea of determination is unique to the database environment.

ANS:	F	PTS:	1	REF:	68

	9.	In a relational model, if A determines B, C, and D, you write A = B, C, D.

ANS:	F	PTS:	1	REF:	68

	10.	Only a single attribute, not multiple attributes, can define functional dependence.

ANS:	F	PTS:	1	REF:	68

	11.	If the attribute (B) is functionally dependent on a composite key (A) but not on any subset of that composite key, the attribute (B) is fully functionally dependent on (A).

ANS:	T	PTS:	1	REF:	68-69

	12.	A null is created when you press the Enter key or the Tab key to move to the next entry without making a prior entry of any kind.

ANS:	T	PTS:	1	REF:	70

	13.	There is never a good reason to use null values in a database.

ANS:	F	PTS:	1	REF:	70

	14.	Depending on the sophistication of the application development software, nulls can create problems when functions such as COUNT, AVERAGE, and SUM are used.

ANS:	T	PTS:	1	REF:	70

	15.	Tables within a database share common attributes that enable the tables to be linked together.

ANS:	T	PTS:	1	REF:	70

	16.	A foreign key must exist in both tables that have a relationship.

ANS:	F	PTS:	1	REF:	70

	17.	RDBMSs enforce integrity rules automatically.

ANS:	T	PTS:	1	REF:	71

	18.	Referential and entity integrity are two names for the same thing.

ANS:	F	PTS:	1	REF:	69|71

	19.	The SELECT operator yields a vertical subset of a table.

ANS:	F	PTS:	1	REF:	73

	20.	Tables must have the same attribute characteristics (the columns and domains must be compatible) to be used in a UNION.

ANS:	T	PTS:	1	REF:	74

	21.	The DIFFERENCE operator subtracts one table from the other.

ANS:	T	PTS:	1	REF:	75

	22.	In a natural join, the column on which the join was made occurs twice in the new table.

ANS:	F	PTS:	1	REF:	76-77

	23.	A left outer join on tables CUSTOMER and AGENT yields all of the rows in the CUSTOMER table, including those that do not have a matching value in the AGENT table.

ANS:	T	PTS:	1	REF:	78

	24.	The DIVIDE operation uses one single-column table (e.g., column “a”) as the divisor and one two-column table (e.g., columns “a” and “b”) as the dividend.

ANS:	T	PTS:	1	REF:	79

	25.	A data dictionary contains metadata—data about data.

ANS:	T	PTS:	1	REF:	79

	26.	A data dictionary is sometimes described as “the database designer’s database” because it records the design decisions about tables and their structures.

ANS:	T	PTS:	1	REF:	79

	27.	Current relational database software generally provides only a system catalog (and not a data dictionary).

ANS:	T	PTS:	1	REF:	81

	28.	The one-to-many (1:M) relationship is easily implemented in the relational model by putting the foreign key of the “1” side in the table of the “many” side as a primary key.

ANS:	F	PTS:	1	REF:	82

	29.	As rare as 1:1 relationships should be, certain conditions absolutely require their use.

ANS:	T	PTS:	1	REF:	84

	30.	DBMSs use indexes for many different purposes.

ANS:	T	PTS:	1	REF:	93

MULTIPLE CHOICE

	1.	____ logic, used extensively in mathematics, provides a framework in which an assertion (statement of fact) can be verified as either true or false.
	a.
	Predicate
	c.
	Relational

	b.
	Database
	d.
	Index




ANS:	A	PTS:	1	REF:	65

	2.	The relational database model enables you to view data ____ rather than ____.
	a.
	relationally, hierarchically
	c.
	physically, logically

	b.
	hierarchically, relationally
	d.
	logically, physically




ANS:	D	PTS:	1	REF:	65

	3.	The relational model’s creator, E. F. Codd, used the term relation as a synonym for ____.
	a.
	index
	c.
	table

	b.
	key
	d.
	relationship




ANS:	C	PTS:	1	REF:	65

	4.	A(n) ____ is perceived as a two-dimensional structure composed of rows and columns.
	a.
	table
	c.
	attribute

	b.
	rowset
	d.
	intersection




ANS:	A	PTS:	1	REF:	65

	5.	Date attributes contain calendar dates stored in a special format known as the ____ date format.
	a.
	Epoch
	c.
	Julian

	b.
	Calendar
	d.
	logical




ANS:	C	PTS:	1	REF:	67

	6.	____ data can have only a true or false (yes or no) values.
	a.
	Logical
	c.
	Date

	b.
	Character
	d.
	Numeric




ANS:	A	PTS:	1	REF:	67

	7.	In the relational model, ____ are important because they are used to ensure that each row in a table is uniquely identifiable.
	a.
	relations
	c.
	indexes

	b.
	keys
	d.
	logical structures




ANS:	B	PTS:	1	REF:	68

	8.	In the context of a database table, the statement “A ____ B” indicates that if you know the value of attribute A, you can look up the value of attribute B.
	a.
	contains
	c.
	owns

	b.
	is related to
	d.
	determines




ANS:	D	PTS:	1	REF:	68

	9.	The attribute B is ____ the attribute A if each value in column A determines one and only one value in column B.
	a.
	logically dependent on
	c.
	determined by

	b.
	owned by
	d.
	functionally dependent on




ANS:	D	PTS:	1	REF:	68

	10.	Any attribute that is part of a key is known as a ____.
	a.
	key attribute
	c.
	key determiner

	b.
	logical attribute
	d.
	selector




ANS:	A	PTS:	1	REF:	69

	11.	A ____ is any key that uniquely identifies each row.
	a.
	superkey
	c.
	selective

	b.
	special
	d.
	candidate




ANS:	A	PTS:	1	REF:	69

	12.	No data entry at all is known as a(n) ____.
	a.
	nil
	c.
	empty

	b.
	null
	d.
	zero




ANS:	B	PTS:	1	REF:	70

	13.	Controlled ____ makes a relational database work.
	a.
	relations
	c.
	chaos

	b.
	logic
	d.
	redundancy




ANS:	D	PTS:	1	REF:	70

	14.	Referential ____ means that if the foreign key contains a value, that value refers to an existing valid tuple (row) in another relation.
	a.
	integrity
	c.
	direction

	b.
	uniqueness
	d.
	relations




ANS:	A	PTS:	1	REF:	71

	15.	A ____ key is defined as a key that is used strictly for data retrieval purposes.
	a.
	lookup
	c.
	candidate

	b.
	foreign
	d.
	secondary




ANS:	D	PTS:	1	REF:	71

	16.	A ____ key can be described as a superkey without unnecessary attributes, that is, a minimal superkey.
	a.
	secondary
	c.
	primary

	b.
	candidate
	d.
	foreign




ANS:	B	PTS:	1	REF:	71

	17.	All primary key entries are unique, and no part of a primary key may be ____.
	a.
	zero
	c.
	null

	b.
	a foreign key
	d.
	a candidate key




ANS:	C	PTS:	1	REF:	72

	18.	A CUSTOMER table’s primary key is CUS_CODE. The CUSTOMER primary key column has no null entries, and all entries are unique. This is an example of ____ integrity.
	a.
	entity
	c.
	complete

	b.
	referential
	d.
	null




ANS:	A	PTS:	1	REF:	72

	19.	The ____ constraint can be placed on a column to ensure that every row in the table has a value for that column.
	a.
	HAS VALUE
	c.
	MUST HAVE VALUE

	b.
	NOT NULL
	d.
	NOT EMPTY




ANS:	B	PTS:	1	REF:	73

	20.	To be considered minimally relational, the DBMS must support the key relational operators ____, PROJECT, and JOIN.
	a.
	INTERSECT
	c.
	DIFFERENCE

	b.
	UNION
	d.
	SELECT




ANS:	D	PTS:	1	REF:	73

	21.	____, also known as RESTRICT, yields values for all rows found in a table that satisfy a given condition.
	a.
	INTERSECT
	c.
	DIFFERENCE

	b.
	UNION
	d.
	SELECT




ANS:	D	PTS:	1	REF:	73

	22.	____ yields a vertical subset of a table.
	a.
	PROJECT
	c.
	UNION

	b.
	SELECT
	d.
	DIFFERENCE




ANS:	A	PTS:	1	REF:	73

	23.	____ combines all rows from two tables, excluding duplicate rows.
	a.
	INTERSECT
	c.
	DIFFERENCE

	b.
	UNION
	d.
	SELECT




ANS:	B	PTS:	1	REF:	74

	24.	____ yields only the rows that appear in both tables.
	a.
	INTERSECT
	c.
	DIFFERENCE

	b.
	UNION
	d.
	SELECT




ANS:	A	PTS:	1	REF:	74

	25.	A(n) ____ join links tables by selecting only the rows with common values in their common attribute(s).
	a.
	equal
	c.
	foreign

	b.
	unique
	d.
	natural




ANS:	D	PTS:	1	REF:	76

	26.	The equijoin takes its name from the comparison operator ____ used in the condition.
	a.
	*
	c.
	=

	b.
	<
	d.
	>




ANS:	C	PTS:	1	REF:	78

	27.	In an outer join, the matched pairs would be retained and any unmatched values in the other table would be left ____.
	a.
	in another table

	b.
	null

	c.
	out of the results

	d.
	with matching values from the original table




ANS:	B	PTS:	1	REF:	78

	28.	A(n) ____ join only returns matched records from the tables that are being joined.
	a.
	outer
	c.
	direct

	b.
	inner
	d.
	union




ANS:	B	PTS:	1	REF:	78

	29.	A ____ contains at least all of the attribute names and characteristics for each table in the system.
	a.
	data dictionary
	c.
	logical schema

	b.
	relational schema
	d.
	join




ANS:	A	PTS:	1	REF:	79

	30.	The ____ is actually a system-created database whose tables store the user/designer-created database characteristics and contents.
	a.
	meta dictionary
	c.
	data dictionary

	b.
	schema
	d.
	system catalog




ANS:	D	PTS:	1	REF:	81

	31.	In a database context, the word ____ indicates the use of the same attribute name to label different attributes.
	a.
	redundancy
	c.
	duplicate

	b.
	homonym
	d.
	synonym




ANS:	B	PTS:	1	REF:	81

	32.	In a database context, a(n) ____ indicates the use of different names to describe the same attribute.
	a.
	entity
	c.
	synonym

	b.
	duplicate
	d.
	homonym




ANS:	C	PTS:	1	REF:	81

	33.	The ____ relational type is the “relational model ideal.”
	a.
	1:1
	c.
	M:1

	b.
	1:M
	d.
	M:N




ANS:	B	PTS:	1	REF:	81

	34.	The ____ relationship should be rare in any relational database design.
	a.
	1:1
	c.
	M:1

	b.
	1:M
	d.
	M:N




ANS:	A	PTS:	1	REF:	84

	35.	Since it is used to link the tables that originally were related in a M:N relationship, the composite entity structure includes—as foreign keys—at least the ____ keys of the tables that are to be linked.
	a.
	composite
	c.
	primary

	b.
	super
	d.
	unique




ANS:	C	PTS:	1	REF:	87

	36.	Another name for a composite entity is a ____ entity.
	a.
	bridge
	c.
	directive

	b.
	linked
	d.
	referring




ANS:	A	PTS:	1	REF:	87

	37.	A(n) ____ is an ordered arrangement of keys and pointers.
	a.
	table
	c.
	relationship

	b.
	superkey
	d.
	index




ANS:	D	PTS:	1	REF:	92

	38.	When you define a table’s primary key, the DBMS automatically creates a(n) ____ index on the primary key column(s) you declared.
	a.
	key
	c.
	unique

	b.
	incomplete
	d.
	primary




ANS:	C	PTS:	1	REF:	93

	39.	Codd’s Rule of ____ states:
Application programs and ad hoc facilities are logically unaffected when changes are made to the table structures that preserve the original table values (changing order of columns or inserting columns).
	a.
	Nonsubversion
	c.
	Comprehensive Data Sublanguage

	b.
	Logical Data Independence
	d.
	Integrity Independence




ANS:	B	PTS:	1	REF:	94

	40.	Codd’s Rule of ____ states:
If the system supports low-level access to the data, users must not be allowed to bypass the integrity rules of the database
	a.
	Nonsubversion
	c.
	Comprehensive Data Sublanguage

	b.
	Logical Data Independence
	d.
	Integrity Independence




ANS:	A	PTS:	1	REF:	94

COMPLETION

	1.	The logical view of the relational database is facilitated by the creation of data relationships based on a logical construct known as a(n) ____________________.

ANS:	relation

PTS:	1	REF:	65

	2.	In a relational table, each column has a specific range of values known as the ____________________ domain.

ANS:	attribute

PTS:	1	REF:	66

	3.	In the relational model, ____________________ are important because they are used to ensure that each row in a table is uniquely identifiable.

ANS:	keys

PTS:	1	REF:	68

	4.	A(n) ____________________ key can be described as a superkey without unnecessary attributes.

ANS:	candidate

PTS:	1	REF:	69

	5.	If the foreign key contains either matching values or nulls, the table that makes use of that foreign key is said to exhibit ____________________ integrity

ANS:	referential

PTS:	1	REF:	71

	6.	The following example exhibits ____________________ integrity:
The CUSTOMER table’s primary key is CUS_CODE. The CUSTOMER primary key column has no null entries, and all entries are unique. Similarly, the AGENT table’s primary key is AGENT_CODE, and this primary key column also is free of null entries.

ANS:	entity

PTS:	1	REF:	72

	7.	To avoid nulls, some designers use special codes, known as ____________________, to indicate the absence of some value.

ANS:	flags

PTS:	1	REF:	73

	8.	The relational operators have the property of ____________________; that is, the use of relational algebra operators on existing relations (tables) produces new relations.

ANS:	closure

PTS:	1	REF:	73

	9.	PRODUCT yields all possible pairs of rows from two tables—also known as the ____________________ product.

ANS:	Cartesian

PTS:	1	REF:	75

	10.	____________________ is the real power behind the relational database, allowing the use of independent tables linked by common attributes.

ANS:	JOIN

PTS:	1	REF:	75

	11.	A(n) ____________________ links tables on the basis of an equality condition that compares specified columns of each table.

ANS:	equijoin

PTS:	1	REF:	78

	12.	____________________ joins are especially useful when you are trying to determine what value(s) in related tables cause(s) referential integrity problems.

ANS:	Outer

PTS:	1	REF:	78

	13.	A(n) ____________________ provides a detailed description of all tables found within the user/designer-created database.

ANS:	data dictionary

PTS:	1	REF:	79

	14.	The ____________________ catalog can be described as a detailed system data dictionary that describes all objects within the database, including data about table names, the table’s creator and creation date, the number of columns in each table, the data type corresponding to each column, index filenames, index creators, authorized users, and access privileges.

ANS:	system

PTS:	1	REF:	81

	15.	The ____________________ relationship is the relational database norm.

ANS:	1:M

PTS:	1	REF:	81

	16.	____________________ relationships cannot be implemented as such in the relational model.

ANS:	M:N

PTS:	1	REF:	81

	17.	If one department chair—a professor—can chair only one department and one department can have only one department chair, then the entities PROFESSOR and DEPARTMENT exhibit a(n) ____________________ relationship.

ANS:	1:1

PTS:	1	REF:	83

	18.	____________________ relationships can be implemented by creating a new entity in 1:M relationships with the original entities.

ANS:	M:N

PTS:	1	REF:	85

	19.	Fortunately, the problems inherent in the ____________________ relationship can easily be avoided by creating a composite entity.

ANS:	
many-to-many
M:N

PTS:	1	REF:	87

	20.	The proper use of ____________________ keys is crucial to controlling data redundancy.

ANS:	foreign

PTS:	1	REF:	89

	21.	Proper data ____________________ design requires carefully defined and controlled data redundancies to function properly.

ANS:	warehousing

PTS:	1	REF:	90

	22.	A(n) ____________________ is an orderly arrangement used to logically access rows in a table.

ANS:	index

PTS:	1	REF:	92

	23.	A(n) ____________________ index is an index in which the index key can have only one pointer value (row) associated with it.

ANS:	unique

PTS:	1	REF:	93

	24.	The index key can have multiple attributes, this is called a(n) ____________________ index.

ANS:	composite

PTS:	1	REF:	93

	25.	Codd’s rule of ____________________ states that every value in a table is guaranteed to be accessible through a combination of table name, primary key value, and column name.

ANS:	Guaranteed Access

PTS:	1	REF:	94

ESSAY

	1.	What are the characteristics of a relational table?

ANS:	
1 A table is perceived as a two-dimensional structure composed of rows and columns.
2 Each table row (tuple) represents a single entity occurrence within the entity set.
3 Each table column represents an attribute, and each column has a distinct name.
4 Each intersection of a row and column represents a single data value.
5 All values in a column must conform to the same data format.
6 Each column has a specific range of values known as the attribute domain.
7 The order of the rows and columns is immaterial to the DBMS.
8 Each table must have an attribute or combination of attributes that uniquely identifies each row.

PTS:	1	REF:	66

	2.	What is a key and why is it important in the relational model?

ANS:	
In the relational model, keys are important because they are used to ensure that each row in a table is uniquely identifiable. They are also used to establish relationships among tables and to ensure the integrity of the data. A key consists of one or more attributes that determine other attributes. For example, an invoice number identifies all of the invoice attributes, such as the invoice date and the customer name.

PTS:	1	REF:	68

	3.	Describe the use of nulls in a database.

ANS:	
Null values are problematic in the relational model. A null is the absence of any data value, and it is never allowed in any part of the primary key. From a theoretical perspective, it can be argued that a table that contains a null is not properly a relational table at all. From a practical perspective, however, some nulls cannot be reasonably avoided. For example, not all students have a middle initial. As a general rule, nulls should be avoided as much as reasonably possible. In fact, an abundance of nulls is often a sign of a poor design. Also, nulls should be avoided in the database because their meaning is not always identifiable. For example, a null could represent: 
• An unknown attribute value. 
• A known, but missing, attribute value. 
• A “not applicable” condition. Depending on the sophistication of the application development software, nulls can create problems when functions such as COUNT, AVERAGE, and SUM are used. In addition, nulls can create logical problems when relational tables are linked.

PTS:	1	REF:	70

	4.	Describe the use of the UNION operator.

ANS:	
UNION combines all rows from two tables, excluding duplicate rows. To be used in the UNION, the tables must have the same attribute characteristics; in other words, the columns and domains must be compatible. When two or more tables share the same number of columns, and when their corresponding columns share the same or compatible domains, they are said to be union-compatible.

PTS:	1	REF:	74

	5.	What is the system catalog?

ANS:	
Like the data dictionary, the system catalog contains metadata. The system catalog can be described as a detailed system data dictionary that describes all objects within the database, including data about table names, the table’s creator and creation date, the number of columns in each table, the data type corresponding to each column, index filenames, index creators, authorized users, and access privileges. Because the system catalog contains all required data dictionary information, the terms system catalog and data dictionary are often used interchangeably. In fact, current relational database software generally provides only a system catalog, from which the designer’s data dictionary information may be derived. The system catalog is actually a system-created database whose tables store the user/designer-created database characteristics and contents. Therefore, the system catalog tables can be queried just like any user/designer-created table.

PTS:	1	REF:	81

Chapter 4: Entity Relationship (ER) Modeling

TRUE/FALSE

	1.	An ERM is dependent on the database type.

ANS:	F	PTS:	1	REF:	106

	2.	The word “entity” in the ER model corresponds to a table.

ANS:	T	PTS:	1	REF:	106

	3.	The Crow’s Foot model is less implementation-oriented than the Chen model.

ANS:	F	PTS:	1	REF:	106

	4.	The ER diagram represents the conceptual database as viewed by the end user.

ANS:	T	PTS:	1	REF:	106

	5.	The ER model refers to a specific table row as an entity instance.

ANS:	T	PTS:	1	REF:	106

	6.	In both the Chen and Crow’s Foot models, an entity is represented with a rectangle containing the entity’s name.

ANS:	T	PTS:	1	REF:	106

	7.	The ER model refers to a specific table row as an entity occurrence.

ANS:	T	PTS:	1	REF:	106

	8.	Attributes are types of entities.

ANS:	F	PTS:	1	REF:	107

	9.	In the original Chen model, each attribute is represented using an oval with the attribute name connected to the entity with a line.

ANS:	T	PTS:	1	REF:	107

	10.	Software vendors have adopted the Chen representation because of its compact representation.

ANS:	F	PTS:	1	REF:	107

	11.	Attributes have a domain that specifies the data type of the attribute.

ANS:	F	PTS:	1	REF:	107

	12.	Attributes cannot share a domain.

ANS:	F	PTS:	1	REF:	107

	13.	In an ER diagram, primary keys are usually bolded.

ANS:	F	PTS:	1	REF:	107

	14.	Ideally, a primary key is composed of several attributes.

ANS:	F	PTS:	1	REF:	108

	15.	A composite identifier is a primary key composed of more than one attribute.

ANS:	T	PTS:	1	REF:	108

	16.	All attributes are either simple or composite.

ANS:	T	PTS:	1	REF:	109

	17.	All simple attributes are also single-valued.

ANS:	F	PTS:	1	REF:	109

	18.	In the Chen model, a multivalued attribute is connected to the owning entity with a double line.

ANS:	T	PTS:	1	REF:	109

	19.	The DBMS can easily handle multivalued attributes.

ANS:	F	PTS:	1	REF:	110

	20.	Derived attributes are stored in a special database table.

ANS:	F	PTS:	1	REF:	111

	21.	A relationship is identified by a name that describes the relationship.

ANS:	T	PTS:	1	REF:	112

	22.	Cardinality expresses the minimum and maximum number of entity occurrences associated with one occurrence of the related entity.

ANS:	T	PTS:	1	REF:	113

	23.	In Chen notation, there is no way to represent cardinality.

ANS:	F	PTS:	1	REF:	114

	24.	Connectivities and cardinalities are established by business rules.

ANS:	T	PTS:	1	REF:	113

	25.	A weak relationship exists if the primary key of the related entity contains at least one primary key component of the parent entity.

ANS:	F	PTS:	1	REF:	115

	26.	You should always load data from the 1 side of a 1:M relationship.

ANS:	T	PTS:	1	REF:	116

	27.	A weak entity has a primary key that is partially or totally derived from the parent entity in the relationship.

ANS:	T	PTS:	1	REF:	116

	28.	The existence of a mandatory relationship indicates that the minimum cardinality is 0 or 1 for the mandatory entity.

ANS:	F	PTS:	1	REF:	119

	29.	Relationships operate only in one direction.

ANS:	F	PTS:	1	REF:	119

	30.	A recursive relationship is one in which a relationship can exist between occurrences of the same entity set

ANS:	T	PTS:	1	REF:	123

MULTIPLE CHOICE

	1.	The ERD represents the ____ database as viewed by the end user.
	a.
	condensed
	c.
	logical

	b.
	physical
	d.
	conceptual




ANS:	D	PTS:	1	REF:	106

	2.	Some ____ database modeling concepts can be expressed only using the Chen notation.
	a.
	developmental
	c.
	actual

	b.
	conceptual
	d.
	specific




ANS:	B	PTS:	1	REF:	106

	3.	Attributes may share a ____.
	a.
	name
	c.
	location

	b.
	domain
	d.
	table




ANS:	B	PTS:	1	REF:	107

	4.	The set of possible values for an attribute is a ____.
	a.
	domain
	c.
	set

	b.
	range
	d.
	key




ANS:	A	PTS:	1	REF:	107

	5.	In an ER diagram, primary keys are indicated by ____.
	a.
	bolding
	c.
	underlining

	b.
	italics
	d.
	a special font




ANS:	C	PTS:	1	REF:	107

	6.	Ideally, an entity identifier is composed of ____ attribute(s).
	a.
	zero
	c.
	two

	b.
	one
	d.
	six




ANS:	B	PTS:	1	REF:	108

	7.	A ____ identifier is composed of more than one attribute.
	a.
	primary
	c.
	composite

	b.
	foreign
	d.
	domain




ANS:	C	PTS:	1	REF:	108

	8.	The ____ attribute(s) make up the primary key in the table definition:
CLASS (CRS_CODE, CLASS_SECTION, CLASS_TIME, CLASS_ROOM, PROF_NUM)
	a.
	CRS_CODE
	c.
	CRS_CODE and CLASS_SECTION

	b.
	CLASS_SECTION
	d.
	There is no primary key




ANS:	C	PTS:	1	REF:	109

	9.	A ____ attribute can be further subdivided to yield additional attributes.
	a.
	composite
	c.
	single-valued

	b.
	simple
	d.
	multivalued




ANS:	A	PTS:	1	REF:	109

	10.	A ____ attribute is one that cannot be subdivided.
	a.
	composite
	c.
	single-valued

	b.
	simple
	d.
	multivalued




ANS:	B	PTS:	1	REF:	109

	11.	A ____ attribute can have only one value.
	a.
	composite
	c.
	single-valued

	b.
	simple
	d.
	multivalued




ANS:	C	PTS:	1	REF:	109

	12.	____ attributes can have many values.
	a.
	Composite
	c.
	Single-valued

	b.
	Simple
	d.
	Multivalued




ANS:	D	PTS:	1	REF:	109

	13.	Some attributes are classified as ____.
	a.
	simple
	c.
	defined

	b.
	complex
	d.
	grouped




ANS:	A	PTS:	1	REF:	109

	14.	The ____ type of attribute cannot be created in a DBMS.
	a.
	derived
	c.
	simple

	b.
	multivalued
	d.
	composite




ANS:	B	PTS:	1	REF:	110

	15.	A ____ should be a derived attribute.
	a.
	person’s name
	c.
	person’s social security number

	b.
	person’s age
	d.
	person’s phone number




ANS:	B	PTS:	1	REF:	111

	16.	A derived attribute ____.
	a.
	must be stored physically within the database

	b.
	need not be physically stored within the database

	c.
	has many values

	d.
	must be based on the value of three or more attributes




ANS:	B	PTS:	1	REF:	111

	17.	A derived attribute is indicated in the Chen model by a ____.
	a.
	single line
	c.
	circle

	b.
	dashed line
	d.
	double line




ANS:	B	PTS:	1	REF:	111

	18.	A relationship is an association between ____.
	a.
	objects
	c.
	databases

	b.
	entities
	d.
	fields




ANS:	B	PTS:	1	REF:	112

	19.	Knowing the ____ number of entity occurrences is very helpful at the application software level.
	a.
	maximum
	c.
	approximate

	b.
	minimum
	d.
	maximum and minimum




ANS:	D	PTS:	1	REF:	113

	20.	In the ERD, cardinality is indicated using the ____ notation.
	a.
	(max, min)
	c.
	[min ... max]

	b.
	(min, max)
	d.
	{min|max}




ANS:	B	PTS:	1	REF:	113

	21.	Another word for existence-independent is ____.
	a.
	weak
	c.
	unary

	b.
	alone
	d.
	strong




ANS:	D	PTS:	1	REF:	114

	22.	An entity is said to be ____-dependent if it can exist in the database only when it is associated with another related entity occurrence.
	a.
	existence
	c.
	business

	b.
	relationship
	d.
	weak




ANS:	A	PTS:	1	REF:	114

	23.	If an entity can exist apart from one or more related entities, it is said to be ____-independent.
	a.
	existence
	c.
	business

	b.
	relationship
	d.
	weak




ANS:	A	PTS:	1	REF:	114

	24.	When the PK of one entity does not contain the PK of a related entity, the relationship is ____.
	a.
	missing
	c.
	strong

	b.
	weak
	d.
	neutral




ANS:	B	PTS:	1	REF:	115

	25.	A ____ entity has a primary key that is partially or totally derived from the parent entity in the relationship.
	a.
	strong
	c.
	business

	b.
	weak
	d.
	relationship




ANS:	B	PTS:	1	REF:	115

	26.	The term “____” is used to label any condition in which one or more optional relationships exist.
	a.
	participation
	c.
	cardinality

	b.
	optionality
	d.
	connectivity




ANS:	B	PTS:	1	REF:	119

	27.	The existence of a(n) ____ relationship indicates that the minimum cardinality is at least 1 for the mandatory entity.
	a.
	mandatory
	c.
	multivalued

	b.
	optional
	d.
	single-valued




ANS:	A	PTS:	1	REF:	119

	28.	The Crow’s foot symbol with two parallel lines indicates ____ cardinality.
	a.
	(0,N)
	c.
	(1,1)

	b.
	(1,N)
	d.
	(0,1)




ANS:	C	PTS:	1	REF:	120

	29.	A ____ relationship exists when an association is maintained within a single entity.
	a.
	unary
	c.
	binary

	b.
	ternary
	d.
	weak




ANS:	A	PTS:	1	REF:	122

	30.	A ____ relationship exists when two entities are associated.
	a.
	unary
	c.
	ternary

	b.
	binary
	d.
	weak




ANS:	B	PTS:	1	REF:	122

	31.	A ____ relationship exists when three entities are associated.
	a.
	unary
	c.
	ternary

	b.
	binary
	d.
	weak




ANS:	C	PTS:	1	REF:	122

	32.	____ relationships are most common.
	a.
	Unary
	c.
	Ternary

	b.
	Binary
	d.
	Higher-degree




ANS:	B	PTS:	1	REF:	123

	33.	If an employee within an EMPLOYEE entity has a relationship with itself, that relationship is known as a ____ relationship.
	a.
	self
	c.
	looping

	b.
	self-referring
	d.
	recursive




ANS:	D	PTS:	1	REF:	123

	34.	A(n) ____ entity is composed of the primary keys of each of the entities to be connected.
	a.
	associative
	c.
	unary

	b.
	recursive
	d.
	binary




ANS:	A	PTS:	1	REF:	127

	35.	The associative entity is also known as a ____ entity.
	a.
	unary
	c.
	strong

	b.
	weak
	d.
	composite




ANS:	D	PTS:	1	REF:	127

	36.	The following step occurs first in the process of building an ERD: ____.
	a.
	Develop the initial ERD.

	b.
	Create a detailed narrative of the organization’s description of operations.

	c.
	Identify the attributes and primary keys that adequately describe the entities.

	d.
	Identify the business rules based on the description of operations.




ANS:	B	PTS:	1	REF:	129

	37.	If Tiny College had some departments that were classified as “research only,” they would not offer courses; therefore, the COURSE entity would be ____ to the DEPARTMENT entity.
	a.
	existence-dependent
	c.
	weak

	b.
	independent
	d.
	optional




ANS:	D	PTS:	1	REF:	130

	38.	The M:N relationship between STUDENT and CLASS must be divided into two 1:M relationships through the use of the ENROLL entity; the ENROLL entity is ____.
	a.
	weak
	c.
	optional

	b.
	strong
	d.
	mandatory




ANS:	A	PTS:	1	REF:	132

	39.	If the focus is on data-retrieval speed, you might also be forced to include ____ attributes in the design, which would not ordinarily be done.
	a.
	multivalued
	c.
	weak

	b.
	composite
	d.
	derived




ANS:	D	PTS:	1	REF:	137

	40.	Complex ____ requirements may dictate data transformations, and they may expand the number of entities and attributes within the design.
	a.
	information
	c.
	design

	b.
	entity
	d.
	processing




ANS:	A	PTS:	1	REF:	137

COMPLETION

	1.	The Crow’s Foot model is more ____________________-oriented than the Chen model.

ANS:	implementation

PTS:	1	REF:	106

	2.	The ERM forms the basis of a(n) ___________________________________.

ANS:	
ERD
entity relationship diagram
entity relationship diagram (ERD)
ERD

PTS:	1	REF:	106

	3.	The ____________________ refers to a specific table row as an entity instance.

ANS:	
ER model
ERM
ER model (ERM)

PTS:	1	REF:	106

	4.	____________________ are characteristics of entities.

ANS:	Attributes

PTS:	1	REF:	107

	5.	A(n) ____________________ attribute is an attribute that must have a value.

ANS:	required

PTS:	1	REF:	107

	6.	____________________ are underlined in an ER diagram.

ANS:	
Primary keys
Identifiers

PTS:	1	REF:	107

	7.	A person’s social security number would be an example of a(n) ____________________ attribute.

ANS:	single-valued

PTS:	1	REF:	109

	8.	Instead of storing a person’s age, it is better to store the date of birth and use the difference between that value and the system date as a(n) ____________________ attribute.

ANS:	derived

PTS:	1	REF:	111

	9.	A(n) ____________________ attribute need not be physically stored within the database.

ANS:	derived

PTS:	1	REF:	111

	10.	Storing ____________________ attributes requires constant maintenance.

ANS:	derived

PTS:	1	REF:	112

	11.	The relationship ____________________ is difficult to establish if you know only one side of the relationship.

ANS:	classification

PTS:	1	REF:	112

	12.	When indicating cardinality, the first value represents the ____________________ number of associated entities.

ANS:	minimum

PTS:	1	REF:	113

	13.	In the relationship “EMPLOYEE claims DEPENDENT” the DEPENDENT entity is ____________________ on the EMPLOYEE entity.

ANS:	
existence-dependent
existence dependent

PTS:	1	REF:	114

	14.	Relationship strength depends on how the primary key of the related entity is formulated, while the relationship ____________________ depends on how the business rule is written.

ANS:	participation

PTS:	1	REF:	114

	15.	A(n) ____________________ relationship is also known as an identifying relationship.

ANS:	strong

PTS:	1	REF:	116

	16.	The Crow’s Foot notation depicts the strong relationship with a(n) ____________________ line between the entities.

ANS:	solid

PTS:	1	REF:	116

	17.	A weak entity must be ____________________-dependent.

ANS:	existence

PTS:	1	REF:	116

	18.	The Chen notation identifies the weak entity by using a double-walled entity ____________________.

ANS:	rectangle

PTS:	1	REF:	117

	19.	Participation is ____________________ if one entity occurrence does not require a corresponding entity occurrence in a particular relationship.

ANS:	optional

PTS:	1	REF:	119

	20.	In Crow’s Foot notation, an optional relationship between entities is shown by drawing a(n) ____________________ on the side of the optional entity.

ANS:	
small circle
O

PTS:	1	REF:	119

	21.	Failure to understand the distinction between mandatory and optional ____________________ in relationships might yield designs in which awkward (and unnecessary) temporary rows (entity instances) must be created just to accommodate the creation of required entities.

ANS:	participation

PTS:	1	REF:	121

	22.	A relationship ____________________ indicates the number of entities or participants associated with a relationship.

ANS:	degree

PTS:	1	REF:	122

	23.	A(n) ____________________ process is based on repetition of processes and procedures.

ANS:	iterative

PTS:	1	REF:	129

	24.	Identifying the attributes of the entities helps you better understand the ____________________ among entities.

ANS:	relationships

PTS:	1	REF:	134

	25.	____________________ not only helps you stay on track during the design process, it also enables you and your coworkers to pick up the design thread when the time comes to modify the design.

ANS:	Documentation

PTS:	1	REF:	139

ESSAY

	1.	Explain the difference between simple and composite attributes. Provide at least one example of each.

ANS:	
Attributes are classified as simple or composite. A composite attribute, not to be confused with a composite key, is an attribute that can be further subdivided to yield additional attributes. For example, the attribute ADDRESS can be subdivided into street, city, state, and zip code. Similarly, the attribute PHONE_NUMBER can be subdivided into area code and exchange number. A simple attribute is an attribute that cannot be subdivided. For example, age, sex, and marital status would be classified as simple attributes. To facilitate detailed queries, it is wise to change composite attributes into a series of simple attributes

PTS:	1	REF:	109

	2.	Explain single-valued attributes and provide an example. Is an attribute that is single-valued always simple? Why or why not? Use an example to illustrate your point.

ANS:	
A single-valued attribute is an attribute that can have only a single value. For example, a person can have only one Social Security number, and a manufactured part can have only one serial number. Keep in mind that a single-valued attribute is not necessarily a simple attribute. For instance, a part’s serial number, such as SE-08-02-189935, is single-valued, but it is a composite attribute because it can be subdivided into the region in which the part was produced (SE), the plant within that region (08), the shift within the plant (02), and the part number (189935).

PTS:	1	REF:	109

	3.	Explain multivalued attributes, and provide an example. How are multivalued attributes indicated in the Chen model? How are they indicated in the Crow’s Foot model?

ANS:	
Multivalued attributes are attributes that can have many values. For instance, a person may have several college degrees, and a household may have several different phones, each with its own number. Similarly, a car? ’s color may be subdivided into many colors for the roof, body, and trim. In the Chen ERM, multivalued attributes are shown by a double line connecting the attribute to the entity. The Crow? ’s Foot notation does not identify multivalued attributes.

PTS:	1	REF:	109

	4.	What is a weak relationship? Provide an example.

ANS:	
A weak relationship, also known as a non-identifying relationship, exists if the primary key of the related entity does not contain a primary key component of the parent entity. By default, relationships are established by having the primary key of the parent entity appear as a foreign key (FK) on the related entity (also known as the child entity). For example, suppose the 1:M relationship between COURSE and CLASS is defined as:
COURSE (CRS_CODE, DEPT_CODE, CRS_DESCRIPTION, CRS_CREDIT)
CLASS (CLASS_CODE, CRS_CODE, CLASS_SECTION, CLASS_TIME, ROOM_CODE, PROF_NUM)
In this case, a weak relationship exists between COURSE and CLASS because CRS_CODE (the primary key of the parent entity) is only a foreign key in the CLASS entity. In this example, the CLASS primary key did not inherit a primary key component from the COURSE entity.

PTS:	1	REF:	115

	5.	What is a ternary relationship? Provide some example business rules that specify the need for a ternary or higher-order relationship.

ANS:	
Although most relationships are binary, the use of ternary and higher-order relationships does allow the designer some latitude regarding the semantics of a problem. A ternary relationship implies an association among three different entities. For example, note the relationships and their consequences, which are represented by the
following business rules:
• A DOCTOR writes one or more PRESCRIPTIONs.
• A PATIENT may receive one or more PRESCRIPTIONs.
• A DRUG may appear in one or more PRESCRIPTIONs. (To simplify this example, assume that the business rule states that each prescription contains only one drug. In short, if a doctor prescribes more than one drug, a separate prescription must be written for each drug.)

PTS:	1	REF:	123

Chapter 5: Advanced Data Modeling

TRUE/FALSE

	1.	The entity supertype contains the common characteristics and the entity subtypes contain the unique characteristics of each entity subtype.

ANS:	T	PTS:	1	REF:	154

	2.	Entity supertypes and subtypes are organized in a specialization hierarchy.

ANS:	T	PTS:	1	REF:	154

	3.	The relationships depicted within the specialization hierarchy are sometimes described in terms of “is-a” relationships.

ANS:	T	PTS:	1	REF:	154

	4.	Within a specialization hierarchy, a supertype can exist only within the context of a subtype.

ANS:	F	PTS:	1	REF:	154

	5.	One important inheritance characteristic is that all entity subtypes inherit their primary key attribute from their supertype.

ANS:	T	PTS:	1	REF:	155

	6.	At the implementation level, the supertype and its subtype(s) depicted in the specialization hierarchy maintain a 1:1 relationship.

ANS:	T	PTS:	1	REF:	155

	7.	Entity subtypes do not inherit the relationships in which the supertype entity participates.

ANS:	F	PTS:	1	REF:	155

	8.	In specialization hierarchies with multiple levels of supertype/subtypes, a lower-level supertype inherits all of the attributes and relationships from all of its upper-level subtypes.

ANS:	F	PTS:	1	REF:	155

	9.	The property of subtype discriminator enables an entity supertype to inherit the attributes and relationships of the subtype.

ANS:	F	PTS:	1	REF:	156

	10.	An entity supertype can have disjoint or overlapping entity subtypes.

ANS:	T	PTS:	1	REF:	156

	11.	Disjoint subtypes are subtypes that contain nonunique subsets of the supertype entity set.

ANS:	F	PTS:	1	REF:	156-157

	12.	Overlapping subtypes are subtypes that contain a unique subset of the supertype entity set.

ANS:	F	PTS:	1	REF:	157

	13.	Implementing non-overlapping subtypes requires the use of one discriminator attribute for each subtype.

ANS:	F	PTS:	1	REF:	158

	14.	The completeness constraint can be partial or total.

ANS:	T	PTS:	1	REF:	158

	15.	Specialization is the top-down process of identifying lower-level, more specific entity subtypes from a higher-level entity supertype.

ANS:	T	PTS:	1	REF:	159

	16.	Generalization is based on grouping unique characteristics and relationships of the subtypes.

ANS:	F	PTS:	1	REF:	159

	17.	An entity cluster is a "virtual" entity type used to represent multiple entities and relationships in the ERD.

ANS:	T	PTS:	1	REF:	159

	18.	To model time-variant data, you must create a new entity in a M:N relationship with the original entity.

ANS:	F	PTS:	1	REF:	166

	19.	A design trap occurs when a relationship is improperly or incompletely identified and is therefore represented in a way that is not consistent with the real world.

ANS:	T	PTS:	1	REF:	168

	20.	Some designs use redundant relationships as a way to simplify the design.

ANS:	T	PTS:	1	REF:	170

MULTIPLE CHOICE

	1.	The extended entity relationship model (EERM) is sometimes referred to as the ____.
	a.
	entity relationship model
	c.
	entity clustering relationship model

	b.
	enhanced entity relationship model
	d.
	extended entity relationship diagram




ANS:	B	PTS:	1	REF:	153

	2.	____ is a generic entity type that is related to one or more entity subtypes.
	a.
	A subtype discriminator
	c.
	A specialization hierarchy

	b.
	Inheritance
	d.
	An entity supertype




ANS:	D	PTS:	1	REF:	154

	3.	The ____ depicts the arrangement of higher-level entity supertypes (parent entities) and lower-level entity subtypes (child entities).
	a.
	subtype discriminator
	c.
	specialization hierarchy

	b.
	inheritance
	d.
	entity supertype




ANS:	C	PTS:	1	REF:	154

	4.	Within a specialization hierarchy, every subtype can have ____ supertype(s) to which it is directly related.
	a.
	zero
	c.
	one or many

	b.
	only one
	d.
	many




ANS:	B	PTS:	1	REF:	154

	5.	A specialization hierarchy can have ____ level(s) of supertype/subtype relationships.
	a.
	zero
	c.
	one or many

	b.
	only one
	d.
	many




ANS:	D	PTS:	1	REF:	154

	6.	The property of ____ enables an entity subtype to inherit the attributes and relationships of the supertype.
	a.
	subtype discriminator
	c.
	specialization hierarchy

	b.
	inheritance
	d.
	entity supertype




ANS:	B	PTS:	1	REF:	155

	7.	One important inheritance characteristic is that all entity subtypes inherit their ____ key attribute from their supertype.
	a.
	primary
	c.
	foreign

	b.
	natural
	d.
	surrogate




ANS:	A	PTS:	1	REF:	155

	8.	At the implementation level, the supertype and its subtype(s) depicted in the specialization hierarchy maintain a ____ relationship.
	a.
	self-referencing
	c.
	1:M

	b.
	1:1
	d.
	M:N




ANS:	B	PTS:	1	REF:	155

	9.	A(n) ____ is the attribute in the supertype entity that determines to which entity subtype each supertype occurrence is related.
	a.
	subtype discriminator
	c.
	specialization hierarchy

	b.
	inheritance discriminator
	d.
	entity supertype




ANS:	A	PTS:	1	REF:	156

	10.	The default comparison condition for the subtype discriminator attribute is the ____ comparison.
	a.
	not equality
	c.
	greater than

	b.
	less than
	d.
	equality




ANS:	D	PTS:	1	REF:	156

	11.	Non-overlapping subtypes are subtypes that contain a(n) ____ subset of the supertype entity set.
	a.
	entity
	c.
	unique

	b.
	subtypes
	d.
	nonunique




ANS:	C	PTS:	1	REF:	156-157

	12.	Overlapping subtypes are subtypes that contain ____ subsets of the supertype entity set.
	a.
	entity
	c.
	unique

	b.
	subtypes
	d.
	nonunique




ANS:	D	PTS:	1	REF:	157

	13.	Partial completeness is symbolized by ____.
	a.
	a dotted line
	c.
	a circle over a single line

	b.
	two dashed lines
	d.
	a circle over a double line




ANS:	C	PTS:	1	REF:	158

	14.	____ is the bottom-up process of identifying a higher-level, more generic entity supertype from lower-level entity subtypes.
	a.
	Specialization
	c.
	Partial completeness

	b.
	Generalization
	d.
	Total completeness




ANS:	B	PTS:	1	REF:	159

	15.	An entity cluster is formed by combining multiple interrelated entities into ____.
	a.
	a single abstract entity object
	c.
	a single entity object

	b.
	multiple abstract entity object
	d.
	multiple entity objects




ANS:	A	PTS:	1	REF:	159

	16.	The most important characteristic of an entity is its ____ key, used to uniquely identify each entity instance.
	a.
	primary
	c.
	foreign

	b.
	natural
	d.
	surrogate




ANS:	A	PTS:	1	REF:	160

	17.	A ____ key is a real-world, generally accepted identifier used to uniquely identify real-world objects.
	a.
	primary
	c.
	foreign

	b.
	natural
	d.
	surrogate




ANS:	B	PTS:	1	REF:	161

	18.	If one exists, a data modeler uses a ____ as the primary key of the entity being modeled.
	a.
	foreign key
	c.
	surrogate key

	b.
	combination key
	d.
	natural identifier




ANS:	D	PTS:	1	REF:	161

	19.	The primary key's main function is to uniquely identify a(n) ____ within a table.
	a.
	attribute
	c.
	entity subtype

	b.
	entity instance or row
	d.
	natural identifier




ANS:	B	PTS:	1	REF:	161

	20.	Composite primary keys are particularly useful as identifiers of composite entities, where each primary key combination is allowed only once in the ____ relationship.
	a.
	0:1
	c.
	1:M

	b.
	1:1
	d.
	M:N




ANS:	D	PTS:	1	REF:	161

	21.	The “____” characteristic of a primary key states the following:
The PK must uniquely identify each entity instance. A primary key must be able to guarantee unique values. It cannot contain nulls.
	a.
	unique values
	c.
	preferably single-attribute

	b.
	nonintelligent
	d.
	security complaint




ANS:	A	PTS:	1	REF:	162

	22.	The “____” characteristic of a primary key states the following:
The selected primary key must not be composed of any attribute(s) that might be considered a security risk or violation. For example, using a Social Security number as a PK in an EMPLOYEE table is not a good idea.
	a.
	unique values
	c.
	preferably single-attribute

	b.
	nonintelligent
	d.
	security compliant




ANS:	D	PTS:	1	REF:	162

	23.	The “____” characteristic of a primary key states the following:
The PK should not have embedded semantic meaning. An attribute with embedded semantic meaning is probably better used as a descriptive characteristic of the entity rather than as an identifier.
	a.
	unique values
	c.
	preferably single-attribute

	b.
	nonintelligent
	d.
	security compliant




ANS:	B	PTS:	1	REF:	162

	24.	Surrogate primary keys are especially helpful when there is no ____ key.
	a.
	primary
	c.
	foreign

	b.
	natural
	d.
	composite




ANS:	B	PTS:	1	REF:	164

	25.	____ keys work with primary keys to properly implement relationships in the relational model.
	a.
	Foreign
	c.
	Natural

	b.
	Composite
	d.
	Surrogate




ANS:	A	PTS:	1	REF:	165

	26.	The preferred placement for a foreign key when working with a 1:1 relationship is to ____.
	a.
	use the same primary key for both entities

	b.
	create a bridge entity

	c.
	place a foreign key in one of the entities

	d.
	place a foreign key in both entities




ANS:	C	PTS:	1	REF:	165

	27.	When selecting a foreign key placement for a 1:1 relationship, place the PK of the entity on the mandatory side in the entity on the optional side as a FK, and make the FK mandatory when ____.
	a.
	one side is mandatory and the other side is optional

	b.
	one side participates in another relationship

	c.
	both sides are optional

	d.
	both sides are mandatory




ANS:	A	PTS:	1	REF:	165

	28.	____ data refer to data whose values change over time and for which you must keep a history of the data changes.
	a.
	Time-sensitive
	c.
	Historical

	b.
	Time-variant
	d.
	Change-based




ANS:	B	PTS:	1	REF:	166

	29.	A ____ occurs when you have one entity in two 1:M relationships to other entities, thus producing an association among the other entities that is not expressed in the model.
	a.
	surrogate primary keys
	c.
	design trap

	b.
	time-variant data
	d.
	fan trap




ANS:	D	PTS:	1	REF:	168

	30.	____ relationships occur when there are multiple relationship paths between related entities.
	a.
	Redundant
	c.
	Time-variant

	b.
	Duplicated
	d.
	Supertype




ANS:	A	PTS:	1	REF:	170

COMPLETION

	1.	The _________________________ is the result of adding more semantic constructs to the original entity relationship (ER) model.

ANS:	
extended entity relationship model (EERM)
extended entity relationship model
EERM

PTS:	1	REF:	153

	2.	Disjoint subtypes are also known as ____________________ subtypes.

ANS:	
non-overlapping
nonoverlapping

PTS:	1	REF:	156-157

	3.	Subtypes that contain nonunique subsets of the supertype entity set are known as ____________________ .

ANS:	overlapping subtypes

PTS:	1	REF:	157

	4.	The ____________________ constraint specifies whether each entity supertype occurrence must also be a member of at least one subtype.

ANS:	completeness

PTS:	1	REF:	158

	5.	____________________ completeness means that not every supertype occurrence is a member of a subtype.

ANS:	Partial

PTS:	1	REF:	158

	6.	____________________ completeness means that every supertype occurrence must be a member of at least one subtype.

ANS:	Total

PTS:	1	REF:	158

	7.	Specialization is based on grouping ____________________ characteristics and relationships of the subtypes.

ANS:	unique

PTS:	1	REF:	159

	8.	An entity cluster is considered “virtual” or “____________________” in the sense that it is not actually an entity in the final ERD.

ANS:	abstract

PTS:	1	REF:	159

	9.	Usually, a data modeler uses a natural identifier as the ____________________ of the entity being modeled, assuming that the entity has a natural identifier.

ANS:	primary key

PTS:	1	REF:	161

	10.	Composite primary keys are particularly useful as identifiers of composite entities, where each primary key combination is allowed ____________________ in the M:N relationship.

ANS:	
only once
once

PTS:	1	REF:	161

	11.	Composite keys are useful as identifiers of weak entities, where the weak entity has a strong ____________________ relationship with the parent entity.

ANS:	identifying

PTS:	1	REF:	161

	12.	If you use a surrogate key, you must ensure that the candidate key of the entity in question performs properly through the use of the “____________________” and “not null” constraints.

ANS:	unique index

PTS:	1	REF:	164

	13.	From a data modeling point of view, ____________________ refer to data whose values change over time and for which you must keep a history of the data changes.

ANS:	time-variant data

PTS:	1	REF:	166

	14.	The most common design trap is known as a(n) ____________________.

ANS:	fan trap

PTS:	1	REF:	168

	15.	The main concern with redundant relationships is that they remain ____________________ across the model.

ANS:	consistent

PTS:	1	REF:	170

ESSAY

	1.	What do specialization hierarchies do?

ANS:	
Entity supertypes and subtypes are organized in a specialization hierarchy, which depicts the arrangement of higher-level entity supertypes (parent entities) and lower-level entity subtypes (child entities). Specialization hierarchies enable the data model to capture additional semantic content (meaning) into the ERD. A specialization hierarchy provides the means to:
• Support attribute inheritance.
• Define a special supertype attribute known as the subtype discriminator.
• Define disjoint/overlapping constraints and complete/partial constraints.

PTS:	1	REF:	154

	2.	Describe specialization and generalization.

ANS:	
Specialization is the top-down process of identifying lower-level, more specific entity subtypes from a higher-level entity supertype. Specialization is based on grouping the unique characteristics and relationships of the subtypes. In the aviation example, you used specialization to identify multiple entity subtypes from the original employee supertype. Generalization is the bottom-up process of identifying a higher-level, more generic entity supertype from lower-level entity subtypes. Generalization is based on grouping the common characteristics and relationships of the subtypes. For example, you might identify multiple types of musical instruments: piano, violin, and guitar. Using the generalization approach, you could identify a “string instrument” entity supertype to hold the common characteristics of the multiple subtypes.

PTS:	1	REF:	159

	3.	What is an entity cluster?

ANS:	
An entity cluster is a “virtual” entity type used to represent multiple entities and relationships in the ERD. An entity cluster is formed by combining multiple interrelated entities into a single, abstract entity object. An entity cluster is considered “virtual” or “abstract” in the sense that it is not actually an entity in the final ERD. Instead, it is a temporary entity used to represent multiple entities and relationships, with the purpose of simplifying the ERD and thus enhancing its readability.

PTS:	1	REF:	159

	4.	Explain the “no change over time” characteristic of a good primary key.

ANS:	
If an attribute has semantic meaning, it might be subject to updates, which is why names do not make good primary keys. If Vickie Smith is the primary key, what happens if she changes her name when she gets married. If a primary key is subject to change, the foreign key values must be updated, thus adding to the database work load. Furthermore, changing a primary key value means that you are basically changing the identity of an entity. In short, the PK should be permanent and unchangeable.

PTS:	1	REF:	162

	5.	In what two cases are composite primary keys particularly useful?

ANS:	
As identifiers of composite entities, in which each primary key combination is allowed only once in the M:N relationship.
As identifiers of weak entities, in which the weak entity has a strong identifying relationship with the parent entity.

PTS:	1	REF:	161

Chapter 6: Normalization of Database Tables

TRUE/FALSE

	1.	Normalization works through a series of stages called normal forms.

ANS:	T	PTS:	1	REF:	181

	2.	Normalization produces a lower normal form.

ANS:	F	PTS:	1	REF:	181

	3.	Normalization is a process that is used for changing attributes to entities.

ANS:	F	PTS:	1	REF:	181

	4.	In order to meet performance requirements, you may have to denormalize portions of the database design.

ANS:	T	PTS:	1	REF:	181

	5.	Denormalization produces a lower normal form.

ANS:	T	PTS:	1	REF:	181

	6.	Normalization is a very important database design ingredient and the highest level is always the most desirable.

ANS:	F	PTS:	1	REF:	181

	7.	A table is in BCNF if every determinant in the table is a candidate key.

ANS:	T	PTS:	1	REF:	185

	8.	A table is in BCNF if every determinant in the table is a foreign key.

ANS:	F	PTS:	1	REF:	185

	9.	A table is in fourth normal form if it is in third normal form and has no independent multivalued dependencies.

ANS:	T	PTS:	1	REF:	185

	10.	Relational models view the data as part of a table or collection of tables in which all key values must be identified.

ANS:	T	PTS:	1	REF:	186

	11.	Repeating groups must be eliminated by making sure that each row defines a single entity.

ANS:	T	PTS:	1	REF:	187

	12.	Dependency diagrams are very helpful in getting a bird’s-eye view of all the relationships among a table’s attributes.

ANS:	T	PTS:	1	REF:	188

	13.	Dependencies that are based on only a part of a composite primary key are called transitive dependencies.

ANS:	F	PTS:	1	REF:	188

	14.	All relational tables satisfy the 1NF requirements.

ANS:	T	PTS:	1	REF:	189

	15.	With partial dependencies, data redundancies occur because every row entry requires duplication of data.

ANS:	T	PTS:	1	REF:	189

	16.	Converting a database format from 1NF to 2NF is a complex process.

ANS:	F	PTS:	1	REF:	190

	17.	Because a partial dependency can exist only if a table's primary key is composed of several attributes, if a table in 1NF has a single-attribute primary key, then the table is automatically in 2NF.

ANS:	T	PTS:	1	REF:	190

	18.	A table is in 2NF if it is in 1NF and it includes no partial dependencies.

ANS:	T	PTS:	1	REF:	190

	19.	It is possible for a table in 2NF to exhibit transitive dependency, where one or more nonprime attributes functionally determine other nonprime attributes.

ANS:	T	PTS:	1	REF:	191

	20.	A determinant is any attribute whose value determines other values within a column.

ANS:	F	PTS:	1	REF:	191

	21.	A dependency of one nonprime attribute on another nonprime attribute is a partial dependency.

ANS:	F	PTS:	1	REF:	193

	22.	Atomic attributes are attributes that can be further divided.

ANS:	F	PTS:	1	REF:	194

	23.	Normalization should be part of the design process.

ANS:	T	PTS:	1	REF:	203

	24.	Normalization represents a micro view of the entities within the ERD.

ANS:	T	PTS:	1	REF:	204

	25.	The combination of normalization and ER modeling yields a useful ERD, whose entities may now be translated into appropriate relationship structures.

ANS:	F	PTS:	1	REF:	206

	26.	A good relational DBMS excels at managing denormalized relations.

ANS:	F	PTS:	1	REF:	207

	27.	The advantage of higher processing speed must be carefully weighed against the disadvantage of data anomalies.

ANS:	T	PTS:	1	REF:	208

	28.	Normalization purity is easy to sustain in the modern database environment.

ANS:	F	PTS:	1	REF:	210

	29.	Unnormalized database tables often lead to various data redundancy disasters in production databases.

ANS:	T	PTS:	1	REF:	210

	30.	Attributes should clearly define participation, connectivity, and document cardinality.

ANS:	F	PTS:	1	REF:	211

MULTIPLE CHOICE

	1.	Normalization works through a series of stages called normal forms. For most purposes in business database design, ____ stages are as high as you need to go in the normalization process.
	a.
	two
	c.
	four

	b.
	three
	d.
	five




ANS:	B	PTS:	1	REF:	181

	2.	1NF, 2NF, and 3NF are ____.
	a.
	normalization stages
	c.
	repeating groups

	b.
	anomalies
	d.
	atomic attributes




ANS:	A	PTS:	1	REF:	181

	3.	From a structural point of view, 2NF is better than ____.
	a.
	1NF
	c.
	4NF

	b.
	3NF
	d.
	BCNF




ANS:	A	PTS:	1	REF:	181

	4.	____ yields better performance.
	a.
	Denormalization
	c.
	Atomization

	b.
	Normalization
	d.
	Compression




ANS:	A	PTS:	1	REF:	181

	5.	An attribute that is part of a key is known as a(n) ____ attribute.
	a.
	important
	c.
	prime

	b.
	nonprime
	d.
	entity




ANS:	C	PTS:	1	REF:	181

	6.	A table that displays data redundancies yields ____.
	a.
	consistencies
	c.
	fewer attributes

	b.
	anomalies
	d.
	more entities




ANS:	B	PTS:	1	REF:	181

	7.	Data redundancy produces ____.
	a.
	slower lookups
	c.
	efficient storage use

	b.
	robust design
	d.
	data integrity problems




ANS:	D	PTS:	1	REF:	185

	8.	Some very specialized applications may require normalization beyond the ____.
	a.
	1NF
	c.
	3NF

	b.
	2NF
	d.
	4NF




ANS:	D	PTS:	1	REF:	185

	9.	Of the following normal forms, ____ is mostly of theoretical interest.
	a.
	1NF
	c.
	BCNF

	b.
	3NF
	d.
	DKNF




ANS:	D	PTS:	1	REF:	185

	10.	A ____ exists when there are functional dependencies such that Y is functionally dependent on X and Z is functionally dependent on Y, and X is the primary key.
	a.
	partial dependency
	c.
	atomic attribute

	b.
	repeating group
	d.
	transitive dependency




ANS:	D	PTS:	1	REF:	186

	11.	Attribute A ____ attribute B if all of the rows in the table that agree in value for attribute A also agree in value for attribute B.
	a.
	determines
	c.
	controls

	b.
	derives from
	d.
	owns




ANS:	A	PTS:	1	REF:	186

	12.	A ____ derives its name from the fact that a group of multiple entries of the same type can exist for any single key attribute occurrence.
	a.
	partial dependency
	c.
	repeating group

	b.
	transitive dependency
	d.
	primary key




ANS:	C	PTS:	1	REF:	186

	13.	A relational table must not contain a(n) ____.
	a.
	entity
	c.
	relationship

	b.
	attribute
	d.
	repeating group




ANS:	D	PTS:	1	REF:	187

	14.	Dependencies based on only a part of a composite primary key are called ____ dependencies.
	a.
	primary
	c.
	incomplete

	b.
	partial
	d.
	composite




ANS:	B	PTS:	1	REF:	188

	15.	In a(n) ____ diagram, the arrows above the attributes indicate all desirable dependencies.
	a.
	Chen
	c.
	functionality

	b.
	dependency
	d.
	ER




ANS:	B	PTS:	1	REF:	188

	16.	A table that has all key attributes defined, has no repeating groups, and all its attributes are dependent on the primary key, is said to be in ____.
	a.
	1NF
	c.
	3NF

	b.
	2NF
	d.
	4NF




ANS:	A	PTS:	1	REF:	189

	17.	A table that is in 1NF and includes no partial dependencies is said to be in ____.
	a.
	BCNF
	c.
	3NF

	b.
	2NF
	d.
	4NF




ANS:	B	PTS:	1	REF:	191

	18.	If you have three different transitive dependencies, ____ different determinant(s) exist.
	a.
	one
	c.
	three

	b.
	two
	d.
	four




ANS:	C	PTS:	1	REF:	191

	19.	Before converting a table into 3NF, it is imperative the table already be in ____.
	a.
	1NF
	c.
	4NF

	b.
	2NF
	d.
	BCNF




ANS:	B	PTS:	1	REF:	193

	20.	If a table has multiple candidate keys and one of those candidate keys is a composite key, the table can have ____ based on this composite candidate key, even when the primary key chosen is a single attribute.
	a.
	Boyce-Codd Normal Form
	c.
	time-variance

	b.
	redundancy
	d.
	partial dependencies




ANS:	D	PTS:	1	REF:	193

	21.	A table that is in 2NF and contains no transitive dependencies is said to be in ____.
	a.
	1NF
	c.
	3NF

	b.
	2NF
	d.
	4NF




ANS:	C	PTS:	1	REF:	193

	22.	According to naming conventions described in Chapter 2, ____ would be the best name for a column representing the charges per hour in a table named JOB.
	a.
	JOB_CHG_HOUR
	c.
	CHARGES_PER_HOUR

	b.
	CHARGES_PER_HOUR_FOR_JOB
	d.
	CHG_HR




ANS:	A	PTS:	1	REF:	194

	23.	Improving ____ leads to more flexible queries.
	a.
	atomicity
	c.
	denormalization

	b.
	normalization
	d.
	derived attributes




ANS:	A	PTS:	1	REF:	194

	24.	An atomic attribute ____.
	a.
	cannot exist in a relational table
	c.
	displays multiplicity

	b.
	cannot be further subdivided
	d.
	is always chosen to be a foreign key




ANS:	B	PTS:	1	REF:	194

	25.	The most likely data type for a surrogate key is ____.
	a.
	Character
	c.
	Logical

	b.
	Date
	d.
	Numeric




ANS:	D	PTS:	1	REF:	194

	26.	Granularity refers to ____.
	a.
	the size of a table

	b.
	the level of detail represented by the values stored in a table's row

	c.
	the number of attributes in a table

	d.
	the number of rows in a table




ANS:	B	PTS:	1	REF:	194

	27.	From a strictly database point of view, ____ attribute values can be calculated when they are needed to write reports or invoices.
	a.
	derived
	c.
	granular

	b.
	atomic
	d.
	historical




ANS:	A	PTS:	1	REF:	195

	28.	In a real-world environment, we must strike a balance between design integrity and ____.
	a.
	robustness
	c.
	uniqueness

	b.
	flexibility
	d.
	ease of use




ANS:	B	PTS:	1	REF:	198

	29.	For most business transactional databases, we should normalize relations into ____.
	a.
	1NF
	c.
	3NF

	b.
	2NF
	d.
	6NF




ANS:	C	PTS:	1	REF:	198

	30.	To generate a surrogate key, Microsoft Access uses a(n) ____ data type.
	a.
	surrogate
	c.
	AutoNumber

	b.
	sequence
	d.
	identity




ANS:	C	PTS:	1	REF:	198

	31.	A table where every determinant is a candidate key is said to be in ____.
	a.
	BCNF
	c.
	3NF

	b.
	2NF
	d.
	4NF




ANS:	A	PTS:	1	REF:	199

	32.	BCNF can be violated only if the table contains more than one ____ key.
	a.
	primary
	c.
	foreign

	b.
	candidate
	d.
	secondary




ANS:	B	PTS:	1	REF:	199

	33.	Most designers consider the BCNF as a special case of the ____.
	a.
	1NF
	c.
	3NF

	b.
	2NF
	d.
	4NF




ANS:	C	PTS:	1	REF:	199

	34.	A table where all attributes are dependent on the primary key and are independent of each other, and no row contains two or more multivalued facts about an entity, is said to be in ____.
	a.
	1NF
	c.
	3NF

	b.
	2NF
	d.
	4NF




ANS:	D	PTS:	1	REF:	202

	35.	A table is in 4NF if it is in 3NF and ____.
	a.
	all attributes must be dependent on the primary key, and must be dependent on each other

	b.
	all attributes are unrelated

	c.
	has no multivalued dependencies

	d.
	no column contains the same values




ANS:	C	PTS:	1	REF:	202

	36.	When designing a database, you should ____.
	a.
	make sure entities are in normal form before table structures are created

	b.
	create table structures then normalize the database

	c.
	only normalize the database when performance problems occur

	d.
	consider more important issues such as performance before normalizing




ANS:	A	PTS:	1	REF:	203

	37.	Normalization represents a micro view of the ____ within the ERD.
	a.
	entities
	c.
	relationships

	b.
	attributes
	d.
	forms




ANS:	A	PTS:	1	REF:	204

	38.	An example of denormalization is using a ____ denormalized table to hold report data. This is required when creating a tabular report in which the columns represent data that is stored in the table as rows.
	a.
	transitive
	c.
	component

	b.
	3NF
	d.
	temporary




ANS:	D	PTS:	1	REF:	208

	39.	The conflicts between design efficiency, information requirements, and processing speed are often resolved through ____.
	a.
	conversion from 1NF to 2NF

	b.
	conversion from 2NF to 3NF

	c.
	compromises that include denormalization

	d.
	conversion from 3NF to 4NF




ANS:	C	PTS:	1	REF:	210

	40.	____ databases reflect the ever-growing demand for greater scope and depth in the data on which decision support systems increasingly rely.
	a.
	Normalized
	c.
	Temporary

	b.
	Data warehouse
	d.
	Report




ANS:	B	PTS:	1	REF:	210

COMPLETION

	1.	If database tables are treated as though they were files in a file system, the _________________________ never has a chance to demonstrate its superior data-handling capabilities.

ANS:	
RDBMS
Relational Database Management System
Relational Database Management System (RDBMS)

PTS:	1	REF:	181

	2.	Normalization works through a series of stages called ___________________ forms.

ANS:	normal

PTS:	1	REF:	181

	3.	The price paid for increased performance through denormalization is a larger amount of ___________________.

ANS:	redundancy

PTS:	1	REF:	181

	4.	In order to meet ___________________ requirements, you may have to denormalize some portion of the database.

ANS:	performance

PTS:	1	REF:	181

	5.	A(n) ____________________ derives its name from the fact that a group of multiple entries of the same type can exist for any single key attribute occurrence.

ANS:	repeating group

PTS:	1	REF:	186

	6.	____________________ is a process to help reduce the likelihood of data anomalies.

ANS:	Normalization

PTS:	1	REF:	187

	7.	A relational table must not contain ____________________ groups.

ANS:	repeating

PTS:	1	REF:	187

	8.	Any attribute that is at least part of a key is known as a(n) ____________________.

ANS:	
prime attribute
key attribute

PTS:	1	REF:	188

	9.	A dependency based on only a part of a composite primary key is called a(n) ____________________.

ANS:	partial dependency

PTS:	1	REF:	188

	10.	Dependencies can be identified with the help of a dependency ____________________.

ANS:	diagram

PTS:	1	REF:	188

	11.	The problem with transitive dependencies is that they still yield data ____________________.

ANS:	anomalies

PTS:	1	REF:	188

	12.	A diagram that depicts all dependencies found within a given table structure is known as a(n) ____________________.

ANS:	dependency diagram

PTS:	1	REF:	188

	13.	All relational tables satisfy the ____________________ requirements.

ANS:	
1NF
first normal form
first normal form (1NF)

PTS:	1	REF:	189

	14.	Data redundancies occur from ____________________ of data on every row entry.

ANS:	
duplication
repetition

PTS:	1	REF:	189

	15.	Because a partial dependency can exist only if a table's primary key is composed of several attributes, a table whose ____________________ key consists of only a single attribute is automatically in 2NF if it is in 1NF.

ANS:	primary

PTS:	1	REF:	190

	16.	Any attribute whose value determines other values within a row is called a(n) ____________________.

ANS:	determinant

PTS:	1	REF:	191

	17.	An attribute that cannot be further divided is said to display ____________________.

ANS:	atomicity

PTS:	1	REF:	194

	18.	____________________ refers to the level of detail represented by the values stored in a table's row.

ANS:	Granularity

PTS:	1	REF:	194

	19.	In a real-world environment, changing granularity requirements might dictate changes in primary key selection, and those changes might ultimately require the use of ____________________ keys.

ANS:	surrogate

PTS:	1	REF:	195

	20.	It becomes difficult to create a suitable ____________________ key when the related table uses a composite primary key.

ANS:	foreign

PTS:	1	REF:	197

	21.	When a nonkey attribute is the determinant of a key attribute the table is in 3NF but not _________________________.

ANS:	
BCNF
Boyce-Codd normal form
Boyce-Codd normal form (BCNF)

PTS:	1	REF:	199

	22.	In _________________________, no row may contain two or more multivalued facts about an entity.

ANS:	
4NF
fourth normal form
fourth normal form (4NF)

PTS:	1	REF:	202

	23.	The ____________________ provides the big picture, or macro view, of an organization’s data requirements and operations.

ANS:	
ERD
entity relationship diagram
entity relationship diagram (ERD)

PTS:	1	REF:	203

	24.	The combination of ____________________ and ER modeling yields a useful ERD, whose entities may now be translated into appropriate table structures.

ANS:	normalization

PTS:	1	REF:	206

	25.	According to the Data-Modeling Checklist, ____________________ should be nouns that are familiar to business and should be short and meaningful, and should document abbreviations, synonyms, and aliases for each entity.

ANS:	entity names

PTS:	1	REF:	211

ESSAY

	1.	Explain normalization and its different forms.

ANS:	
Normalization is a process for evaluating and correcting table structures to minimize data redundancies, thereby reducing the likelihood of data anomalies. The normalization process involves assigning attributes to tables based on the concept of determination. Normalization works through a series of stages called normal forms. The first three stages are described as first normal form (1NF), second normal form (2NF), and third normal form (3NF). From a structural point of view, 2NF is better than 1NF, and 3NF is better than 2NF. For most purposes in business database design, 3NF is as high as you need to go in the normalization process. However, you will discover that properly designed 3NF structures also meet the requirements of fourth normal form (4NF).

PTS:	1	REF:	181

	2.	Describe a dependency diagram and explain its purpose.

ANS:	
Dependency diagrams are very helpful in getting a bird’s eye view of all the relationships among a table’s attributes, and their use makes it less likely that you will overlook an important dependency.
The following are features of a dependency diagram:
1. The primary key attributes are bold, underlined, and shaded in a different color.
2. The arrows above the attributes indicate all desirable dependencies—that is, dependencies based on the primary key. 
3. The arrows below the dependency diagram indicate less desirable dependencies. Two types of such dependencies exist:
a. Partial dependencies. A dependency based on only a part of a composite primary key is a partial dependency.
b. Transitive dependencies. A transitive dependency is a dependency of one nonprime attribute on another nonprime attribute. The problem with transitive dependencies is that they still yield data anomalies.

PTS:	1	REF:	188

	3.	What steps are involved in the conversion to third normal form?

ANS:	
Step 1: Make New Tables to Eliminate Transitive Dependencies
For every transitive dependency, write a copy of its determinant as a primary key for a new table. A determinant is any attribute whose value determines other values within a row. If you have three different transitive dependencies, you will have three different determinants. As with the conversion to 2NF, it is important for the determinant remain in the original table to serve as a foreign key.
Step 2: Reassign Corresponding Dependent Attributes
Identify the attributes that are dependent on each determinant identified in Step 1. Place the dependent attributes in the new tables with their determinants and remove them from their original tables.

PTS:	1	REF:	191-192

	4.	Explain the BCNF. How is it related to other normal forms?

ANS:	
A table is in Boyce-Codd normal form (BCNF) when every determinant in the table is a candidate key. A candidate key has the same characteristics as a primary key, but for some reason, it was not chosen to be the primary key. Clearly, when a table contains only one candidate key, the 3NF and the BCNF are equivalent. In other words, BCNF can be violated only when the table contains more than one candidate key. Most designers consider the BCNF to be a special case of the 3NF. In fact, if the techniques shown in this chapter are used, most tables conform to the BCNF requirements once the 3NF is reached.

PTS:	1	REF:	198-199

	5.	Explain how database designers design and normalize databases.

ANS:	
First, an ERD is created through an iterative process. You begin by identifying relevant entities, their attributes, and their relationships. Then you use the results to identify additional entities and attributes. The ERD provides the big picture, or macro view, of an organization’s data requirements and operations. Second, normalization focuses on the characteristics of specific entities; that is, normalization represents a micro view of the entities within the ERD. Also, as you learned in the previous sections of this chapter, the normalization process might yield additional entities and attributes to be incorporated into the ERD. Therefore, it is difficult to separate normalization from ER modeling; the two techniques are used in an iterative and incremental process.

PTS:	1	REF:	203-204
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