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PREFACE

We have been very gratified as authors to receive so many supportive and enthusiastic com-
ments about Systems Analysis and Design in a Changing World. In the last few years, the field of
systems analysis and design has continued to evolve and mature. Our innovative and truly bal-
anced coverage of traditional structured approaches and newer object-oriented approaches
has kept pace with changes in the field. The IS 2002 model curriculum now suggests includ-
ing a balanced coverage of both traditional and objected-oriented analysis and design, some-
thing this text has supported from the very beginning. In this fourth edition, we continue to
lead the way by making it feasible to cover object-oriented analysis and design in much greater
depth using the latest 0O models and design patterns.

OBJECTIVES AND VISION

This text is designed for use in undergraduate and graduate courses that teach systems analysis
and design. Systems analysis and design is a practical field that relies on a core set of concepts
and principles, as well as what sometimes seems an eclectic collection of rapidly evolving
tools and techniques. Learning analysis and design today therefore requires an appreciation
of the tried-and-true techniques widely embraced by experienced analysts plus mastery of new
and emerging tools and techniques that recent graduates are increasingly expected to apply on
the job. It is not easy to develop information systems in today’s rapidly changing environ-
ment, but the satisfaction and rewards for a job well done are substantial.

This text was developed by a team who was committed to producing an analysis and
design text that was different—a text that is flexible and innovative, yet comprehensive and
deep. We were guided by the belief that the text must be flexible enough to appeal to instruc-
tors emphasizing more traditional approaches to systems analysis and design and to those
emphasizing the latest object-oriented techniques. At the same time, we did not want to over-
simplify the problem of system development. There are many new developments affecting sys-
tems analysis and design, and we wanted to include key trends—use cases, predictive and
adaptive life cycles, agile development, UML, Web development, packaged solutions, enter-
prise resource planning (ERP), components, and so on.

We also wanted the text to teach the key concepts and techniques, not just describe them.
Therefore, we focus on fundamentals of lasting value and then show how these fundamentals
apply to all development approaches. We explore both traditional structured analysis and design
and object-oriented analysis and design in depth. Flexible and innovative? Comprehensive and
deep? We think you will agree these objectives have been achieved with this text.

This text is unique in its integration of key systems modeling concepts that apply to both the tra-
ditional structured approach and the newer object-oriented approach—events that trigger sys-
tem use cases and objects/entities that are part of the system’s problem domain. We devote one
chapter to identifying use cases and modeling key objects/entities. After completing that chapter,
instructors can emphasize structured analysis and design or object-oriented analysis and design,
or both. The object-oriented approach is not added as an afterthought—it is assumed from the
beginning that everyone should understand the key object-oriented concepts. The traditional
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approach is not discarded—it is assumed from the beginning that everyone should understand
the key structured concepts.

FULL COVERAGE OF 00 APPROACH

The object-oriented approach presented in this text is based on the Unified Modeling Language
(UML 2.0) from the Object Management Group as originated by Grady Booch, James Rumbaugh,
and Ivar Jacobson. A model-driven approach to analysis starts with use cases and scenarios and
then defines problem domain classes involved in the users’ work. We include requirements mod-
eling with use case diagrams, use case descriptions, activity diagrams, and system sequence dia-
grams. Design models are also discussed in detail, with particular attention to detailed sequence
diagrams, design class diagrams, and package diagrams. Design principles and design pattems are
discussed throughout. Our database design chapter covers two approaches to object persistence—
a hybrid approach using relational database management and a pure approach using object data-
base management systems (ODBMS). Instructors who emphasize the object-oriented approach
will not be disappointed by the presentation and depth of coverage in this text.

FULL COVERAGE OF TRADITIONAL APPROACH

The traditional approach presented in this text is based on modern structured analysis and
design as refined by Stephen McMenamin and John Palmer, Ed Yourdon, and Meilir Page-
Jones. Modern structured analysis is an integrated, model-driven approach that includes event
partitioning, data modeling with entity-relationship diagrams (ERDs), and process modeling
with data flow diagrams (DFDs). Modern structured design is also based on event partition-
ing and uses the structure chart for software design. Database design using relational database
management techniques is featured. Instructors who emphasize the structured approach to
development will be satisfied by the presentation and depth of coverage in this text.

EMERGING TOOLS AND TRENDS

Additional concepts and techniques are included in response to the realities of system develop-
ment today. First, system development and the system development life cycle (SDLC) are explic-
itly defined as highly iterative. Although the text is organized as a sequential series of phases, the
actual development project and the project plan are iterative. Second, emerging techniques and
approaches that use an iterative approach are introduced, including the Unified Process (UP),
Extreme Programming (XP), Agile Modeling, and Scrum. Finally, packaged solutions and enter-
prise resource planning (ERP) are described as alternatives to custom development throughout
the book and in detail in a separate ERP chapter available on the book’s Web site.

EMPHASIS ON ITERATION AND ARCHITECTURE

We did not reduce the amount of attention paid to the traditional approach to development.
Many instructors choose to emphasize the traditional approach, but they also now cover the
object-oriented approach to varying degrees. For both the traditional and the OO approach,
however, we emphasize iterative development and three-layer architecture throughout.
Predictive and adaptive approaches to the SDLC are discussed in relation to both approaches.

PROJECT MANAGEMENT COVERAGE AND SOFTWARE TOOLS

Many undergraduate programs depend on the systems analysis and design course to teach
project management principles. To satisfy this need, we cover project management by taking a



two-pronged approach. First, specific project management techniques, skills, and tasks are
included and highlighted throughout chapters of the book. This integration teaches students
how to apply specific project management tasks to the various phases and activities of the sys-
tems development life cycle, including iterative development. Second, we include a 120-day
trial version of Microsoft Project 2003 Professional in the back of every book so that students
can obtain hands-on experience with this important tool. Third, a fairly extensive treatment
of project management concepts and principles is provided in an appendix available on the
book’s Web site. This information is based on the Project Management Body of Knowledge
(PMBOK) as developed by the Project Management Institute—the primary professional orga-
nization for project managers in the United States,

CHANGES FOR THE FOURTH EDITION

As we began considering updates to include in the fourth edition, we focused on refining some
of the presentation and pedagogy, tightening some of the examples, and updating the matertal
to reflect ongoing changes in analysis and design theory and practice. We also made some
major changes based on our current research and feedback from instructors using the book.

The balanced coverage of the structured approaches and newer object-oriented approaches
remains intact. This text can be used to emphasize the traditional structured approach with data
flow diagrams or use case modeling, entity-relationship diagrams, structure charts, and relational
databases; to focus on the object-oriented approach with use case modeling, domain and design
class diagrams, interaction diagrams, package diagrams, and state machine diagrams; or to cover
and compare both approaches in depth. We expanded the coverage of use cases to include them
as a requirements model for the traditional approach as well as for the object-oriented approach.
More and more development teams that work with traditional approaches and architectures are
finding use cases and use case descriptions useful. We did not remove the discussion of data flow
diagrams, but we suggest that some instructors might cover use cases instead.

IMPROVED ORGANIZATION

We changed the organization and order of some material, and we moved some material to the
book's Web site as online supplemental chapters and appendices. This change gives instruc-
tors more flexibility in designing their courses, and it also makes the book more manageable.
In this edition we improved the level and flow of the first OO design chapter and then we
moved the updated second chapter to the Web site. We also moved the chapter on packages
and ERP to the Web site. As a result, we are able to provide more updated material in the
printed book without sacrificing breadth or depth.

PREDICTIVE VERSUS ADAPTIVE APPROACHES TO THE SDLC

Another key change is the emphasis on both predictive and adaptive approaches to the SDLC
as a way to define a continuum between sequential and highly iterative life cycles. Project
managers should be able to tailor the SDLC to meet specific project needs.

ENHANCED 00 DESIGN COVERAGE

Probably the most noticeable change in the last edition was the extensive enhancement and
expansion of the coverage of the object-oriented approach. In this edition, we continue to



refine the discussion and examples to make them as accessible as possible without sacrificing
depth. Chapter 11 received extensive updates to the examples. We then updated the second
advanced OO design chapter but included it as a separate online supplemental chapter on the
book’s Web site. As a result, the OO coverage is improved and actually expanded, but it does
not overshadow the traditional approach.

ENHANCED COVERAGE OF IMPLEMENTATION AND SUPPORT

In this edition, we extensively updated our chapter on implementation and support (Chapter 15).
Although analysis and design courses have traditionally surveyed implementation, iterative
approaches call for more emphasis on programmers, implementation and integration techniques,
and testing in early iterations. Therefore, it becomes impossible to consider analysis and design
without considering implementation and testing throughout the project.

EXPANDED COVERAGE OF EMERGING APPROACHES

Our text has always presented emerging concepts and approaches to analysis and design and
system development. In this edition, we more fully integrate some specific methodologies
within the discussion of adaptive approaches to the SDLC in Chapter 2. Then in Chapter 16,
we cover the specific methodologies in more detail. The book still assumes a generic, iterative
approach to the SDLC, but instructors can be sure their students are aware of many emerging
techniques and methodologies. We discuss the Unified Process (UP), Extreme Programming
(XP). Agile Modeling, and Scrum.

STUDENT COMPANION WEB SITE

We have created an exciting online companion for students to utilize as they work through
the fourth edition of Systems Analysis and Design in a Changing World. In the back of this text,
you will find a key code that provides full access to a robust Web site, located at
www.course.com/mis/sad4. This Web resource includes the following features:

e Practice Quizzes. Brand new quizzes, created specifically for this text, allow users to test
themselves on the content of each chapter and immediately see what questions were
answered right and wrong. For each question answered incorrectly, users are provided with
the correct answer and the page in the text where that information is covered. Special testing
software randomly compiles a selection of questions from a large database, so quizzes can
be taken multiple times on a given chapter, with some new questions included each time.

e Case Project. An additional case project, similar in scope and complexity to the Reliable
Pharmaceuticals case found in the book will be offered, giving students the opportunity to
sharpen their skills. It will have installments for each chapter as well as corresponding
solutions.

o PowerPoint Slides. Students can view the book’s PowerPoint presentations, which cover
the key points from each chapter. These presentations are a useful study tool.

¢ Online Chapters and Appendices. Students can access the following features on the site:
¢ Online Supplemental Chapter 1, Advanced Topics in Object-Oriented Design
¢ Online Supplemental Chapter 2, Packages and Enterprise Resource Planning
* Appendix A, Principles of Project Management
* Appendix B, Project Schedules with PERT/CPM Charts



¢ Appendix C, Calculating Net Present Value, Payback Period, and Return on
Investment
* Appendix D, Presenting the Results to Management
¢ Useful Web Links. The site offers a repository of links to various Web sites where students
can find more information about systems analysis and design in industry, possible careers,
and other interesting resources for further learning.

ORGANIZATION AND USE

As in the third edition, the fourth edition is organized into four parts. Because of the increased
separation of traditional and OO materials for system design and the expanded coverage of OO
concepts, this print edition includes 16 chapters, supported by an additional two chapters and
four appendices available on the book’s Web site. Depending on the approach taken by the
instructor, many chapters or sections of chapters can be skipped without loss of continuity. Some
chapters are entirely optional. We begin with an overview of the entire text. Later, we discuss dif-
ferent approaches to using the text in analysis and design courses and include suggested course
outlines for instructors emphasizing either the traditional structured approach or the object-
oriented approach and also for instructors teaching graduate courses on analysis and design.

PART 1: THE SYSTEMS ANALYST

Chapter 1 discusses the work of an information systems analyst, including a streamlined dis-
cussion of systems and the role of the systems analyst as a problem solver in a modem business
organization. The strategic information systems plan for Rocky Mountain Outfitters is dis-
cussed, and the customer support system project is identified as the planned project ready to
start development. Chapter 2 then asks, Now that we have a project, what do we have to do to

“  get this system built? That is, what are the methodologies, models, tools, and techniques that
can be used to develop systems? Predictive and adaptive approaches to the system development
life cycle (SDLC) and iterative variations are introduced. We make it clear that there are a vari-
ety of approaches to system development and that today’s analysts need to be familiar with all
of them. Even if students specialize in one approach in their course or later in their job, they
should be able to distinguish among structured, object-oriented, and other approaches in a
meaningful way. Chapter 3 moves right to the heart of the course—the system development
project—introduced while describing the project planning phase of the SDLC in detail. Project
planning, feasibility assessment, and project management techniques are covered. Students are
drawn quickly into the RMO project so that the material has a meaningful context.

PART 2: SYSTEMS ANALYSIS TASKS

Part 2 moves ahead with systems analysis techniques. Chapter 4 describes the activities of the
analysis phase of the SDLC in more detail. Then it focuses on investigating system requirements,
including gathering information and interviewing system owners and users. Chapter 5 covers
modeling system requirements—using our approach, which includes event partitioning and
modeling objects/entities, as described earlier. Chapter 6 continues requirements modeling
using the traditional approach, including data flow diagrams (DFDs), data flow definitions, and
process descriptions. Some information engineering models and techniques are also discussed.
Chapter 7 continues the discussion begun in Chapter 5 using the object-oriented approach to



requirements. Instructors can simply choose to emphasize Chapter 6 or Chapter 7 to focus the
course on either the traditional or the object-oriented approach, or both. Chapter 8 presents an
overview of technical environments that affect the generation of alternative system solutions.
Then, a comprehensive guide to generating and evaluating alternatives is presented, including
the reality that a packaged solution is always a viable option.

PART 3: SYSTEMS DESIGN TASKS

Chapter 9 introduces systems design and discusses the activities of the systems design phase of
the SDLC in more detail. Details of the technological environment that affect design are
reviewed, including networks, client/server architecture, and three-layer design. Chapter 10 dis-
cusses the traditional approach to design, including the latest thinking on three-layer designs.
Chapter 11 and Online Supplemental Chapter 1 (available on the book’s Web site) address
object-oriented design. Chapter 11 teaches students how to design the interaction details for
each use case—use case realization. Implementation issues for the three-layer design architec-
ture are also discussed. Online Supplemental Chapter 1 discusses more advanced design pat-
terns and design principles, including OO design for enterprise-level and Web-based systems.
Additionally, state transitions and the state machine diagram are discussed in detail. Instructors
can simply choose to emphasize Chapter 10 or Chapter 11 to focus the course on either the tra-
ditional or the object-oriented approach, or both. More depth in OO design can be provided
by covering Online Chapter 1 in addition to Chapter 11. Chapter 12 covers database design—
relational, hybrid, and object-oriented databases. Chapter 13 covers user interfaces and human-
computer interaction, and we include general principles and concepts of dialog design in
addition to using UML diagrams to model the dialog. Chapter 14 discusses system interfaces,
with particular attention to system controls and system security.

PART 4: IMPLEMENTATION AND SUPPORT

Systems implementation is increasingly technology specific, and because of the divetse'develop-
ment environments in the real world, we decided to streamline the discussion of implementa-
tion. Chapter 15 provides an overview of implementation and support that addresses traditional
technology and object technology. We also include a comprehensive discussion of some emerg-
ing approaches to system development in Chapter 16, including the Unified Process (UP),
Extreme Programming (XP), Agile Modeling, and others. Similarly, although packaged solutions
are discussed as viable alternatives throughout, we include a detailed discussion of packages and
enterprise resource planning (ERP) in Online Supplemental Chapter 2, including specific exam-
ples from SAP.

DESIGNING YOUR ANALYSIS AND DESIGN COURSE

As discussed earlier, there are many approaches to teaching analysis and design courses, and
the objectives of the course differ considerably from college to college. In some IS depart-
ments, the analysis and design course is a capstone course where students apply the material
learned in prior database, telecommunications, and programming courses to a real analysis
and design project. In other IS departments, analysis and design is used as an introduction to
the field of system development, taken prior to more specialized courses. Some IS depart-
ments offer a two-course sequence emphasizing analysis in the first semester and design and
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implementation in the second semester. Some IS departments have only one course that cov-
ers both analysis and design.

The design of the analysis and design course, always difficult, is complicated even more
by the choice of emphasizing either the traditional structured approach or the newer object-
oriented approach, again depending on local curriculum priorities. Additionally, the more itera-
tive approach to development, in general, has made choices about sequencing the analysis and
design topics more difficult. For example, with iterative development, a two-course sequence
cannot be divided into analysis and then design as easily.

Given these issues, it is not practical to offer sample syllabi that will work for all of these
options. The objectives, course content, assignments, and projects have too many variations.
What we can offer are some suggestions for using the text in various approaches to the course.

TRADITIONAL ANALYSIS AND DESIGN COURSE

A traditional analysis and design course provides coverage of both systems analysis and systems
design activities and tasks using structured analysis and structured design, with database design,
input/output/controls design and dialog (interface) design. It is usually assumed the project
will use custom development, including Web development. The course emphasizes the SDLC,
project management, information gathering, and management reporting. One-semester
courses are usually limited to completing some prototypes of the user interface to give students
closure. Sometimes this course is spread over two semesters, with some implementation of an
actual systern going on in the second semester for a more complete development experience.

For this approach to the analysis and design course, a reasonable outline would omit
chapters and sections detailing OO, current trends, and packages (these concepts are intro-
duced throughout the text, however, so students will still be familiar with them). Additionally,
because of the amount of material to cover, the appendices detailing project management,
financial feasibility, scheduling, and presentations might be omitted.

A suggested outline for a course emphasizing the traditional approach follows:

Chapter 1: The World of the Information Systems Analyst

Chapter 2: Approaches to System Development

Chapter 3: The Analyst as a Project Manager

Chapter 4: Beginning the Analysis: Investigating System Requirements

Chapter 5: Modeling System Requirements

Chapter 6: The Traditional Approach to Requirements

Chapter 8: Evaluating Alternatives for Requirements, Environment, and Implementation
Chapter 9: Moving to Design

Chapter 10: The Traditional Approach to Design

Chapter 12: Designing Databases (skip OO design sections)

Chapter 13: Designing the User Interface (skip UML examples)

Chapter 14: Designing System Interfaces, Controls, and Security (skip OO sections)
Chapter 15: Making the System Operational (skip OO sections)

OBJECT-ORIENTED ANALYSIS AND DESIGN COURSE

This course is similar to the coverage of both analysis and design in the traditional course, except
that object-oriented models and techniques are emphasized exclusively. Object-oriented analy-
sis and object-oriented design, with database design, input/output/controls design and dialog
(interface) design, are covered. It is usually assumed the projects will use custom development,
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including Web development. The course emphasizes iterative development with three-layer
architecture, project management, information gathering, and management reporting. One-
semester courses are usually limited to completing some prototypes of the user interface to give
students closure. Sometimes this course is spread over two semesters, with some implementa-
tion of an actual system going on in the second semester for a more complete development
experience. [terative development is usually emphasized.

For this approach to the analysis and design course, a reasonable outline would omit chap-
ters and sections detailing structured analysis and structured design. The Current Trends chap-
ter might be included to cover components and iteration, but packages probably would not be
covered. Additionally, because of the amount of material to cover, the appendices detailing
project management, financial feasibility, scheduling, and presentations might be omitted.

A suggested outline for a course emphasizing object-oriented development follows:

Chapter 1: The World of the Information Systems Analyst

Chapter 2: Approaches to System Development

Chapter 3: The Analyst as a Project Manager

Chapter 4: Beginning the Analysis: Investigating System Requirements
Chapter 5: Modeling System Requirements

Chapter 7: The Object-Oriented Approach to Requirements

Chapter 8: Evaluating Alternatives for Requirements, Environment, and Implementation
Chapter 9: Moving to Design

Chapter 11: The Object-Oriented Approach to Design: Use Case Realization
Online Supplemental Chapter 1: Advanced Topics in Object-Oriented Design
Chapter 12: Designing Databases

Chapter 13: Designing the User Interface

Chapter 14: Designing System Interfaces, Controls, and Security

Chapter 15: Making the System Operational

Chapter 16: Current Trends in System Development

TRADITIONAL COURSE WITH IN-DEPTH ANALYSIS
AND PROJECT MANAGEMENT

Some courses delve more deeply into systems analysis methods and emphasize project man-
agement. Sometimes these courses are graduate courses, and sometimes they assume design
and implementation are covered in more technical courses. In some cases, it might be
assumed that packages are likely solutions rather than custom development, so defining
requirements and managing the process are more important than design activities.

The appendices covering project management, financial feasibility, scheduling, and pre-
sentations should be included. Chapters on detailed design might be omitted. The
packages/ERP chapter (Online Supplemental Chapter 2) might be included, if appropriate.

A suggested outline for courses emphasizing the traditional approach, with in-depth cov-
erage of analysis and project management follows:

Chapter 1: The World of the Information Systems Analyst
Chapter 2: Approaches to System Development

Chapter 3: The Analyst as a Project Manager

Online Appendix A: Principles of Project Management
Online Appendix B: Project Schedules with PERT/CPM Charts



