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building separate databases, called *data warehouses,” for this type of decision sup-
portapplication (Lambert, 1996). . - '

Use of databases to support customer relationship management, on-line shop-
ping. and employee relationship management is increasingly important. Databases:
are fundamental to most information systems now, from small databases used in per-
sonal digital assistants and information appliances to the very large databases that
support enterprise-wide information systems.

Although the future of databases is assured, much work remains to be done.
Many organizations have a proliferation of incompatible databases that were devel-
oped to meet immediate needs, rather than based on a planned strategy or a well-
managed evolution. Much of the data are trapped in older, “legacy” systems, and the
data are often of poor quality. New skills are required to design data warehouses, and
there is a critical shortage of skills in areas such as database analysis, database design.
data administration, and database administration. We address these and other
Important issues in this textbook. . .

A course in database management has emerged as one of the most important
courses in the information systems curriculum today. As an information systems pro-
fessional, you must be prepared to analyze database requirements and design and
implement databases within the context of information systems development. You
must be prepared as well to consult with end-users and show them how they can use
databases (or data warehouses) to build decision support systems and executive
information systems for competitive advantage. And, the widespread use of databases
attached to Websites in order to return dynamic information to users of the Website
requires that you understand not only how to attach databases to the Web, but also
. how to secure those databases so that their contents may be viewed but not compro-

mised by outside users.

In this chapter we introduce the basic concepts of databases and database man-
agement systems (DBMS). We describe traditional file management systems and
some of their shortcomings that led to the database approach. We describe the range
of database applications, from personal computers and digital assistants to work-
group, departmental, and enterprise databases. Next we consider the benefits, costs,
and risks of using the database approach. We conclude the chapter with a summary
of the evolution of database systems and of the range of technologies used to build,
use, and manage databases. This chapter is intended to serve as a preview of the top-
ics in the remainder of the text.

CHAPTER 1 THE DATABASE ENVIRONMENT

BASIC CONCEPTS AND DEFINITIONS

Database: An organized collection We define a database as an_organized collection of logically related data. A

of logically related data. database may be of any size and complexity. For example, a salesperson may main-
tain a small database of customer contacts on her laptop computer that consists
of a few megabytes of data. A large corporation may huild a very large database
consisting of several terabytes of data (a lerabyte is a trillion bytes) on a large
mainframe computer that is used for decision support applications (Winter,
1997). Very large data warchouses contain more than a petabyte of data (a petabyte
is a quadrillion bytes). (We assume throughout the text that all databases are
computer-based.)

Data

Historically, the term data referred to known facts that could be recorded and
stored on computer media. For example in a salesperson’s database, the data would
include facts such as customer name, address, and telephone number. This defini-
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CHAPTER 1 THE DATABASE ENVIRONMENT

Conversion Costs : e

The term legacy systems is widely used to refer to older applications in an or}
zation that are based on file processing and/or older database technology. The
of converting these older systems to modern database technology—measure
terms of dollars, time, and organizational commitment—may often seem prohik
to an organization. As will be shown in Chapter 11, the use of data warehouses i
strategy for continuing to use older systems while at the same time cxploiring’]
ern database technology and techniques (Rjt.ger, 1599).

Need for Explicit Backup and Reco#ery

A shared corporate database must be accurate and available at all times.
. requires that comprehensive procedures be "developed and used for provig
backup copies of data and for restoring a database when damage occurs. A moe
database management system normally automates many more of the backup
recovery tasks than a file system. We describe procedures for security, backup.
recovery in Chapter 12.

Organizational Conflict

A shared database requires a consensus on data definitions and ownershig
well as responsibilities for accurate data maintenance. Experience has shown
conflicts on data definitdons, data formats and coding, rights to update shared d
and associated issues are frequent and often difficult to resolve. Handling th
issues requires organizational commitment to the database approach, organizat
ally astute database administrators, and a sound evolutionary approach to datall
development.

If strong top management support of and commitment to the database appro
is lacking, end-user development of stand-alone databases is likely to prolifer
Thesc databases do not follow the general database approach that we have descril
and they are unlikel? to provide the benefits described earlier.

COMPONENTS OF THE DATABASE
ENVIRONMENT

The major components of a typical database environment and their relatil
ships are shown in Figure 1-10. You have already been introduced to some (but
all) of these components in previous sections. Following is a bricf description of
nine components shown in Figure 1-10.

1. Computer-aided software engineering (CASE) tools Automated tools ud
to design databases and application programs. We describe the use of CA
tools for database design and development throughout the text.

Repository: A centralized knowl- 2. Repository Centralized knowledge base for all data definitions, data r
edge base of all data definitions, data tionships, screen and report formats, and other system components. A refd
relationships, screen and report for- itory contains an extended set of metadata important for managing databal
mats, and other system components. as well as other components of an information system. We describe the rep

itory in Chapter 12.
Database ~ management system :

(DBMS): A software application that 3. Database management system (DBMS) Commercial software (and occasi
is used to create, maintain, and pro- ally, hardware and firmware) system used to define, create, maintain, af
vide controlled access to user data- provide controlled access to the database and also to the repository.
bases. describe the functions of a DBMS in Chapters 12 and 13.

_—
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CHAPTER 5 LOGICAL DATABASE DESIGN AND THE RELATIONAL MODEL

tional data model.) We next describe and illustrate the process of transforn
E-R model into the relational model. Many CASE tools support this transfor:
today: however, it is important that you understand the underlying principls
procedures. We then describe the concepts of normalization in detail. No
tion, which is the process of designing wellstructured relations, is an importa
ponent of logical design for the relational model. Finally, we describe how to
relations while avoiding common pitfalls that may occur in this process.

The objective of logical database design is to translate the conceptual
(which represents an organization’s requirements for 'data) into a logical @
design that can be implemented on a chosen database management systen
resulting databases must meet user needs for data sharing, flexibility, and =

access. The concepts presented in this chapter are essential to your understa
the database development process,

THE RELATIONAL DATA MODEL
———— — W UAIA MODEL

fornia at Berkeley, led to the development of Ingres
RDBMS. Commercial RDBMS products from
about 1980 (see the Website for this book for |
dors). Today RDBMSs have become the domi
ment, and there are literally hundreds of
from personal computers to mainframes.

inks to RDBMS and other DBMS.
nant technology for database ma
RDBMS products for computers

Basic Definitions

The relational data modelrepresents data in the form of tables. The relas
model is based on mathematical theory and therefore has a solid theoretical fo
tion. However, we need only a few simple concepts to describe the relational me
and it is therefore easily understood and used by those unfamiliar with the unde

ing theory. The relational data model consists of the following three compone
(Fleming and von Halle, 1989):

1 Data structure

Data are organized in the form of tables with rows.
columns.

2. Data manipulation Powerful operations (using the SQL language) are v §
to manipulate data stored in the relations. 4

8. Data integrity Facilitics are included to specify business rules that maine
the integrity of data when they are manipulated.

We discuss data structure and data inte
cussed in Chapters 7, 8, and 10.

Relation: A named two-dimensional Relational Data Structure
table of data.

grity in this section. Data manipulation is

A relation is a named, two-dimensional table of d-
Each relation (or table) consists of a set of named columns and an arbitrary num

of unnamed rows. An attribute, consistent with its definition in Chapter 3, is a nan

E
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