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PREFACE
Database Systems: Introduction to Databases and Data Warehouses is an introductory yet
comprehensive database textbook intended for use in undergraduate and graduate information
systems database courses. Even though it is likely that students taking a course based on this book
will have already been exposed to an introductory information systems course, the book itself can
also be used with no prerequisite course taken. The book contains all necessary introductions,
followed by a detailed coverage of database topics. Its goal is to provide a significant level of
database expertise to its readers and users.

COVERAGE OF OPERATIONAL AND ANALYTICAL DATABASES
The current job market in fields such as information systems, business data analysis, and decision
support requires both operational and analytical database systems competence. Database Systems:
Introduction to Databases and Data Warehouses covers operational and analytical database systems
in a comprehensive fashion, providing a theoretical foundation and meaningful hands-on
experiences. Students in database courses based on this textbook will learn how to design and use
operational and analytical databases and will be prepared to apply their knowledge in today’s
business environments, which require a solid understanding of both of these types of databases.
Both operational and analytical databases are now mainstream information systems topics. A
responsible educational approach is to teach both of these topics in a meaningful way, even when
the curriculum allows for only one database-related class. In our opinion and experience, it is
pedagogically straightforward to teach a course based on this book. We have been teaching
database courses (both in semester and quarter versions at both the graduate and undergraduate
levels) based on the material presented in this book for several years. In every instance, we were
able to cover all of the intended topics. Our courses based on this book have received
overwhelmingly positive evaluation scores. In addition, we have received numerous written
testimonies from former and current undergraduate and graduate students and their hiring
companies (both in internship and full-time job scenarios) reporting the high level of preparedness
of our students for jobs that require database competence.

FEATURES
Our coverage of fundamental topics related to the design and use of operational and analytical
databases is divided into 10 chapters and 10 appendices.
Chapters 1 through 6 focus on operational database topics and include coverage of standard
database issues, including database requirements, ER modeling, relational modeling, database
constraints, update anomalies, normalization, SQL, the database front-end, and data quality.
Chapters 7 through 9 focus on analytical database topics and include coverage of data
warehouse and data mart-related topics, including data warehousing concepts, dimensional
modeling (star schemas), data warehouse/data mart modeling approaches, the extraction/
transformation/load (ETL) process, online analytical processing (OLAP)/business intelligence (BI)
functionalities, and the data warehouse/data mart front-end.
Chapter 10 presents a higher-level (less-detailed) overview of database administration.
Appendices (A, B, C, D, E, F, G, H, I, and J) contain brief overviews of additional database and
database-related topics, including enhanced ER modeling (EER), further normal forms (beyond 3NF),
enterprise resource planning (ERP), data governance and master data management, object-oriented
databases, distributed databases, parallel databases, cloud computing , data mining, XML, NoSQL
databases, and Big Data.

Suggestions on how to efficiently cover the presented topics in both semester and quarter
versions of courses are included in the instructor’s resources accompanying this book.
The book’s Web site includes access to the free Web-based data modeling suite ERDPlus
(erdplus.com), designed and developed in conjunction with the book. Students and instructors can
use this data modeling suite, specifically designed for use in academic settings, to create ER
diagrams, relational schemas, and dimensional models (star schemas). We encourage instructors
and students to give this provided data modeling suite a try, and experience its simplicity, ease of
use, portability, and fit for academic use. Of course, instructors and students are also welcome to
use other tools for the purpose of creating ER diagrams, relational schemas, and dimensional
models. Coverage of the included exercises is possible either by using the provided data modeling
suite ERDPlus or by using other modeling tools and means for creating these diagrams (such as
Visio, ERwin, ER/Studio, MS Word, MS Excel, MS PowerPoint, free drawing, etc.).

SUPPLEMENTS
Database Systems: Introduction to Databases and Data Warehouses is accompanied by a
comprehensive set of supplementary materials for instructors and students. The supplements
include:
A companion Web site (dbtextbook.com), which includes:
• Link to ERDPlus, a data modeling software suite (developed in conjunction with the book)
•

SQL scripts and data sets

•

Instructions for free access to DBMS and OLAP/BI software

•

E-mail access to the authors

For Instructors
The Instructor Resources will be available at the Publisher’s site
www.prospectpressvt.com/titles/jukic/instructor-resources/ and include the following:
•
•

•

PowerPoint slides (versions for quick coverage, typical coverage, and complete coverage)
An Instructor’s Manual that includes:
• Solutions for the end-of-chapter questions, exercises, and mini cases
• Additional exercises (with solutions)
• Sample syllabi and topic coverage plans
• Project ideas
A Test Item File that includes a comprehensive set of test questions in multiple choice,
true/false, and essay format, each with a page reference and difficulty level.

PEDAGOGICAL APPROACH
Database Systems: Introduction to Databases and Data Warehouses combines clear descriptions of
theoretical concepts, easy-to-understand examples, and comprehensive hands-on components,
wherever appropriate and useful. For every skill that students acquire, multiple hands-on exercises
and mini cases are given at the end of corresponding chapters.
Most of the chapters end with sections whose titles contain the phrase “A Note About . . .”.
These sections represent topics that can be studied as additional optional readings or be covered in
the same fashion as the other content (depending on the level of class and the time available).
More about the pedagogy of each chapter is given in the following outline.

OUTLINE
Chapter 1: Introduction
MAIN TOPICS The introductory chapter gives a quick overview of basic database-related terms,
concepts, and components, such as data and information, database management system (DBMS),
database system development steps, and operational versus analytical databases.
PEDAGOGY The introductory topics are covered using short descriptions and brief introductory
examples. This chapter is designed to be covered in a quick and to-the-point fashion, setting the
stage for the following chapters.
Chapter 2: Database Requirements and ER Modeling
MAIN TOPICS This chapter provides comprehensive coverage of entity-relationship (ER) modeling
as a conceptual method for formalizing user database requirements. A variation of Chen ER
notation is used throughout the chapter, but other notations and conceptual data modeling
methods are mentioned as well. The purpose of ER modeling as a method for collecting and
visualizing requirements is stressed. The chapter covers ER constructs—entities (including weak
entities); attributes (regular, unique, composite, multivalued, derived); and 1:1, 1:N, and M:N
relationships (binary and unary).
ADDITIONAL NOTES Notes at the end of this chapter discuss several additional issues related to ER
modeling (M:N relationships with multiple instances between the same entities, associative entities,
and ternary and higher-degree relationships).
PEDAGOGY This chapter is example-driven and presents comprehensive examples of the collection
of requirements and the creation of ER models. Exercises, mini cases, and free software (ERDPlus—
ER diagram feature) reinforce the introduced concepts. This chapter is designed to be covered in
depth by first describing concepts relating to ER modeling and requirements visualization to the
students, and then reinforcing the concepts through multiple hands-on exercises.
Chapter 3: Relational Database Modeling
MAIN TOPICS This chapter provides comprehensive coverage of the relational database model,
including relational concepts, relational schema, integrity constraints, and user-defined constraints.
It covers the process of mapping ER diagrams (entities, attributes, binary and unary 1:1, 1:N, and
M:N relationships) into relational schemas.
ADDITIONAL NOTES Notes at the end of this chapter discuss several additional issues related to
relational database modeling (mapping associative entities, mapping ternary relationships,
designer-created primary keys and autonumber option, and the necessity of both ER and relational
modeling).
PEDAGOGY This chapter is example-driven and presents comprehensive examples of the mapping
of ER constructs and the creation of relational schemas. Exercises, mini cases, and software
(ERDPlus—relational schema feature) reinforce the concepts that have been introduced. This
chapter is designed to be covered in depth by first relating the relational database modeling
concepts to the students, and then reinforcing the concepts through multiple hand-on exercises.

Chapter 4: Update Operations, Update Anomalies, and Normalization
MAIN TOPICS This chapter describes update operations (insert, delete, and modify) and provides
coverage of normalization and update anomalies (as justification for normalization). It introduces
and discusses the concept of functional dependencies. It covers first normal form (1NF), second
normal form (2NF), and third normal form (3NF) (other normal forms are covered in Appendix B).
ADDITIONAL NOTES Notes at the end of this chapter discuss several additional issues related to
normalization (normalization exceptions, denormalization, normalization versus ER modeling,
adding tables for streamlining database content).
PEDAGOGY This chapter is example-driven and presents comprehensive examples of update
operations, update anomalies, and the normalization process. It provides exercises to reinforce the
introduced concepts. This chapter is designed to be covered in depth by first relating the update
and normalization concepts to students and then reinforcing the concepts through multiple handon exercises.
Chapter 5: SQL
MAIN TOPICS This chapter provides comprehensive coverage of SQL (Structured Query Language).
It covers SQL statements for creating, updating, and querying relational databases. Coverage of
commands for retrieval of data includes the SELECT statement (with multiple conditions using AND,
OR, and NOT operators), aggregate functions (SUM, COUNT, AVG, MIN, MAX), GROUP BY, ORDER BY,
HAVING, nested queries, UNION and INTERSECT operators, IN, EXISTS, various joins, and an
overview of other SQL statements and functionalities.
ADDITIONAL NOTES Notes at the end of this chapter discuss several additional issues related to SQL
(inappropriate use of observed values in SQL, SQL standard, and SQL syntax differences in various
popular RDBMS packages).
PEDAGOGY This chapter is example-driven and presents comprehensive examples of concepts that
have been introduced. It is designed to explain the process of building, populating, and querying a
relational database using SQL statements. It contains examples of SQL commands doing this,
executed in their natural consecutive order. The companion Web site (dbtextbook. com) presents
scripts containing all SQL statements from this chapter for six popular DBMS packages (Oracle,
MySQL, Microsoft SQL Server, PostgreSQL, Teradata, and IBM DB2). Instructors can use these
scripts to copy, paste, and execute SQL statements directly in an RDBMS (of their choice) during the
lectures based on this chapter. By doing so, instructors can introduce students to SQL commands and,
at the same time, demonstrate created, populated, and queried databases Data sets, exercises, and
mini cases reinforce the concepts that have been introduced. In addition, the companion Web site
(dbtextbook.com) provides instructions on how to obtain free, unlimited access to state-of- the-art
relational DBMS software. This chapter is designed to be covered in depth by first relating the SQL
concepts to the students and then reinforcing the concepts through multiple hands-on exercises.
Chapter 6: Database Implementation and Use
MAIN TOPICS This chapter includes coverage of data quality issues—accuracy, completeness,
consistency, uniqueness, timeliness, and conformity of data. These topics are covered in the context
of data stored within database systems. This chapter also covers the design and use of database
front-end interfaces (database forms, reports, and applications), referential integrity options
(delete and update options: cascade, restrict, set-tonull, and set-to-default), indexes, and the
implementation of user-defined constraints.

ADDITIONAL NOTES An additional note at the end of this chapter discusses assertions and triggers.
PEDAGOGY This chapter is designed to provide quick but meaningful coverage of the most
fundamental database implementation issues and those database use issues not covered in Chapter
5. It presents examples of concepts that have been introduced. Hands-on exercises reinforce the
concepts that have been introduced.
Chapter 7: Basic Data Warehousing Concepts
MAIN TOPICS This chapter defines the terms data warehouse and data mart and introduces basic
data warehouse components and concepts (source systems, ETL-extraction/ transformation/load,
integrated analytical data repository, subject-oriented databases, and OLAP/BI front end). It also
gives an overview of data warehouse system development steps.
PEDAGOGY The introductory data warehousing topics are covered using short descriptions and
brief introductory examples. This chapter is designed to be covered in a quick and to-the-point
fashion, setting the stage for the following two chapters.
Chapter 8: Data Warehouse and Data Mart Modeling
MAIN TOPICS: This chapter covers dimensional modeling, a conceptual and logical data design
technique used for designing analytical databases (e.g., data warehouses or data marts). It describes
concepts such as fact and dimension tables, star schema, snowflake schema, constellations, and
slowly changing dimensions. It also covers ER modeling as a technique for modeling analytical
databases (as opposed to ER modeling as a technique for modeling operational databases, covered
in Chapter 2). This chapter also gives an overview of different development approaches to data
warehousing projects: data warehouse bus architecture (a.k.a. the Kimball approach), including a
discussion of conformed dimensions, normalized data warehouse (a.k.a. the Inmon approach), and
independent data marts.
ADDITIONAL NOTES: An additional note at the end of this chapter compares dimensional modeling
and ER modeling as data warehouse/data mart design techniques.
PEDAGOGY: This chapter is example-driven and presents comprehensive examples of dimensional
models (star schemas) based on single and multiple sources, detailed and aggregated fact tables,
slowly changing dimensions, and other dimensional modeling related topics. This chapter also
presents examples of ER modeled/normalized data warehouses. Exercises, mini cases, and free
software (ERDPlus—star schema feature) reinforce the concepts that have been introduced. This
chapter is designed to be covered in depth by first relating the data warehouse and data mart
modeling concepts to the students and then reinforcing the concepts through multiple hands-on
exercises.
Chapter 9: Data Warehouse Implementation and Use
MAIN TOPICS This chapter gives an overview of the ETL process, including the creation of
infrastructure and procedures for the tasks of extracting analytically useful data from the
operational sources, transforming such data so that it conforms to the structure of the target data
warehouse model, ensuring the quality of the transformed data through processes such as data
cleansing or scrubbing, and loading the transformed and quality assured data into the target data
warehouse. This chapter defines the terms “online analytical processing (OLAP)” and “business

intelligence (BI),” which are commonly used to refer to front-end use of analytical databases. It also
presents functionalities that are common for all OLAP/BI tools.
ADDITIONAL NOTES Additional notes at the end of this chapter discuss different database models for
OLAP/BI tools and different OLAP/BI architectures.
PEDAGOGY This chapter is example-driven and presents examples of concepts that have been
introduced. The companion Web site (dbtextbook.com) gives instructions for obtaining free
unlimited access to state-of-the-art OLAP/BI software, data sets, and exercises. This chapter is
designed to provide quick but meaningful coverage of the most fundamental data warehouse
implementation and use issues.
Chapter 10: Overview of DBMS Functionalities and Database Administration
MAIN TOPICS This chapter gives an informative overview of the DBMS functionalities and
components. It also gives an overview of database administration issues, such as data security,
backup, recovery, performance, and optimization.
PEDAGOGY This chapter presents a quick overview of the introduced topics. It is designed to
familiarize readers with DBMS functionalities and database administration topics without covering
them in a great level of detail.
Appendices: Overview of Additional Topics
MAIN TOPICS The appendices give an overview of additional database-related topics, including
enhanced ER modeling (EER), further normal forms (beyond 3NF), enterprise resource planning
(ERP), data governance and master data management, object-oriented databases, distributed
databases, parallel databases, cloud computing, data mining, XML, NoSQL databases, and Big Data.
PEDAGOGY The topics in the appendices are covered in the form of short notes and examples. They
are designed to familiarize readers with additional database-related topics without covering them
in a great level of detail.
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