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The tenth edition of Systems Analysis and Design presents the latest systems 
development methods, techniques, and tools in a clear, concise, and engag-
ing manner. Designed to help the reader visually capture a system, the book 
demonstrates how meaningful information systems can be created through the 
creative application of concepts and rules.

The book also presents the following pedagogical features that enable stu-
dents to apply key concepts to real-world situations:

•	 Consulting Opportunities are minicases that address and encourage in-depth 
discussions of significant and emerging topics in information systems.

•	 Stylized visual aids such as conceptual diagrams, computer displays, and  
paperforms are designed to aid students in understanding complex subject matter.

•	 HyperCase 2.10 is Web-based, interactive software that presents an original vir-
tual organization in a colorful, three-dimensional graphics environment that allows 
students to immerse themselves in organizational life.

•	 HyperCase Experiences are challenging exercises in each chapter that help 
students solve difficult organizational problems such as the development of new 
systems, the merging of departments, the hiring of employees, security, ecommerce, 
and disaster recovery planning.
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NEW TO THIS EDITION
The tenth edition of Systems Analysis and Design includes extensive changes inspired by the 
rapid changes in the IS field over the past four years, and they are included as a response to the 
thoughtful input of our audience of adopters, students, and academic reviewers. Many new and 
advanced features are integrated throughout this new edition. In particular:

•	 Innovative material on using responsive design to enable systems analysts and organiza-
tions to participate in open source communities (Chapter 1)

•	 New coverage of the importance of security considerations right from the outset of a 
systems project (Chapter 1)

•	 New material on work-sanctioned social media sites to create productive systems  
development subcultures and collaborative design (Chapter 2)

•	 Additional material on cloud computing as a platform choice for a systems development 
project (Chapter 3)

•	 Innovative material on listening to user stories to complement other interactive  
information gathering methods (Chapter 4)

•	 New material on text analytics software to examine unstructured, soft data from  
customers’ blogs, wikis, and social media sites to interpret qualitative material (Chapter 5)

•	 New and expanded content on agile methods including Scrum, Scrum planning poker, 
the product backlog, sprint cycle, and burndown charts (Chapter 6)

•	 New coverage on Kanban systems as they apply to software development (Chapter 6)
•	 Innovative coverage of DevOps as a cultural shift in the way to organize rapid systems 

development and operations (Chapter 6)
•	 Additional material on designing dashboards for decision makers using infographics 

(Chapter 11)
•	 New material on responsive Web design for websites that can be viewed on any device 

(Chapter 11)
•	 New material comparing and contrasting skeuomorphic design with flat design for  

websites (Chapter 11)
•	 Additional material on innovative guidelines for designing for social media (Chapter 11)
•	 New content on website design including use of navigational elements such as a  

hamburger icon and breadcrumb trail (Chapter 12)
•	 New material on the relationship of business intelligence to data warehouses, big data, 

and data analytics (Chapter 13)
•	 Additional coverage on database security and risk tradeoffs in securing databases 

(Chapter 13)
•	 Innovative material on developing and using blockchains to provide a verifiable  

electronic record for tracking any kind of business asset (Chapter 13)
•	 New content on UX design (user experience design) for developing customer-centered 

ecommerce website experiences (Chapter 14)
•	 Innovative coverage of designing virtual reality, augmented reality, and intelligent  

personal assistants (Chapter 14)
•	 Additional content on using QR codes for improved data entry (Chapter 15)
•	 Additional material on designing improved cloud security, privacy, and stability,  

especially for business continuity and disaster recovery (Chapter 16)

23

PREFACE
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DESIGN FEATURES
Figures have a stylized look to help students 
more easily grasp the subject matter.

Conceptual diagrams are used to intro-
duce the many tools that systems analysts 
have at their disposal. This example shows 
the differences between logical data flow dia-
grams and physical data flow diagrams. Con-
ceptual diagrams are color coded so students 
can easily distinguish among them, and their 
functions are clearly indicated. Many other 
important tools are illustrated, including use 
case diagrams, sequence diagrams, and class 
diagrams.

Computer displays demonstrate 
important software features that are useful 
to the analyst. In this edition we introduce 
UX (user experience) design. Screens are of 
the utmost importance when we put the user 
experience first. Actual screen shots show 
important aspects of design. Analysts are 
continuously seeking to improve the appear-
ance of the screens and web pages they 
design. Colorful examples help to illustrate 
why some screen designs are particularly 
effective.

Paper forms are used throughout to show 
how to capture user stories, as well as for input and output design and the design of question-
naires. Blue ink is always used to show writing or data input, thereby making it easier to identify 
what was filled in by hand. Although 
most organizations have computer-
ization of manual processes as their 
goal, much data capture is still done 
using hand-written paper forms. 
Improved form design enables ana-
lysts to ensure accurate and complete 
input and output. Better forms also 
streamline new internal workflows 
that result from newly automated 
business-to-consumer (B2C) applica-
tions for ecommerce on the Web.

Tables are used when an important list needs special attention or when information 
needs to be organized or classified. In addition, tables supplement the understanding of the 

reader in a way that departs from how 
material is organized in the narrative 
portion of the book. Most analysts find 
tables a useful way to organize numbers 
and text into a meaningful “snapshot.”

This example of a table from Chap-
ter 3 shows how analysts can refine their 
activity plans for analysis by breaking 
them down into smaller tasks and then 
estimating how much time it will take to 
complete them. This book is built on the 
idea that systems analysis and design is a 

Items and Prices

Customer

Identify
Item

1

D1 Prices

Items to
Purchase

Prices

Look Up
Prices

2

Item ID Amount to be PaidCompute
Total

Cost of
Order

3

Receipt

Settle
Transaction
and Issue
Receipt

4

Customer

Payment

Logical Data Flow Diagram

Item Codes and Prices

Customer

Pass
Items Over
Scanner
(Manual)

1

D1 UPC Price File Temporary
Trans. File

Items Brought
to Checkout

Item Description
and Prices

Look Up
Code and

Price
in File

2

UPC Bar Code
Calculated

Amount to be PaidCompute
Total
Cost

3

Cash Register
Receipt

Collect Money
and Give
Receipt
(Manual)

4

Customer

Cash, Check,
or Debit Card

Physical Data Flow Diagram

UPC Code

D2

Items, Prices,
and Subtotals

Items and
Prices

8

Conduct interviews
Administer questionnaires
Read company reports
Introduce prototype
Observe reactions to prototype

Analyze data flow

Perform cost-benefit analysis
Prepare proposal
Present proposal

Data gathering

Data flow and decision analysis

Proposal preparation

3
4
4
5
3

3
2
2

Weeks
RequiredDetailed ActivityActivity

Break thesedown further,
then estimate

time required.

A01_KEND1452_10_GE_FM.indd   24 06/08/19   4:36 PM



� P R E FAC E         25

Part I:
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Fundamentals

Part II:
Information

Requirements
Analysis

Part V:
Quality 

Assurance and
Implementation 

Part III:
The Analysis

Process

Part IV:
The Essentials

of Design

process that integrates the use of many tools with the unique talents of the systems analyst to 
systematically improve business through the implementation or modification of computerized 
information systems. Systems analysts can grow in their work by taking on new IT challenges, 
whether they are posed by designing for multiple platforms, new types of users, or implementing 
cloud-based systems; and by keeping up to date in their profession through the application of new 
methods, software, and alternative tools.

A BRIEF TOUR OF THE TENTH EDITION

Systems analysis and design is typically taught in one or two semesters. This book may be used 
in either situation. The text is appropriate for undergraduate (junior or senior) curricula at a four-
year university, graduate school, or community college. The level and length of the course can be 
varied and supplemented by using real-world projects, HyperCase, the legacy CPU Case online, 
or other materials available at the Pearson Instructor Resources website.

The text is divided into five major parts: Systems Analysis Fundamentals (Part I), Informa-
tion Requirements Analysis (Part II), The Analysis Process (Part III), The Essentials of Design 
(Part IV), and Quality Assurance and Implementation (Part V).

Part I (Chapters 1–3) stresses the basics students need to know about what an analyst does 
and introduces the three main methodologies of the systems development life cycle (SDLC), 
agile approaches, and object-oriented 
analysis with universal modeling language 
(UML), along with reasons and situations 
for when to use them. Part I introduces the 
three roles of a systems analyst—consultant, 
supporting expert, and agent of change—
along with ethical issues and professional 
guidelines for serving as a systems consul-
tant. The importance of designing security 
into new systems from the beginning is 
noted. Material on virtual teams and virtual 
organizations, and the concept of human–
computer interaction (HCI) is introduced 
as well. The use of open source software 
(OSS) and how analysts and organizations 
can participate in open source communities 
by using responsive design is introduced. 
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Chapter 2 includes how to initially approach an organization by drawing context-level data 
flow diagrams, using entity-relationship models, and developing use cases and use case sce-
narios. It views the organization as a system through the description of enterprise resource 
planning (ERP) systems. Also included is the importance of using employer-sanctioned social 
media to create a strong workplace culture. Chapter 3 focuses on project management. It intro-
duces material on when to use cloud services versus purchasing hardware and software. Project 
management techniques including time estimation techniques for project management are dis-
cussed. Material in Chapter 3 will help students approach projects using the work breakdown 
structure (WBS). Creating a problem definition, developing a project charter, and determining 
feasibility are also covered. Chapter 3 guides students in writing and presenting a professional 
and effective systems proposal that incorporates figures and graphs to communicate with users.

Part II (Chapters 4–6) 
emphasizes the use of systematic 
and structured methodologies for 
performing information require-
ments analysis. Attention to analy-
sis helps analysts ensure that they 
are addressing the correct problem 
before designing a system. Chapter 4 
introduces a group of interactive 
methods, including interviewing, 
joint application design (JAD), 
and constructing questionnaires. 
It expands material on listening to 
user stories in order to understand 
organization behaviors and values. Chapter 5 introduces a group of unobtrusive methods for 
ascertaining information requirements of users. These methods include sampling, investigat-
ing hard and archival data, and observation of decision makers’ behavior and their physical 
environment. New material on the use of text analytics software to examine unstructured data 
from blogs, wikis, interviews, and social media sites is added. Chapter 6 on agile modeling 
and prototyping is innovative in its treatment of prototyping as another data-gathering tech-
nique that enables the analyst to solve the right problem by getting users involved from the 
start. Agile approaches have their roots in prototyping, and this chapter begins with prototyp-
ing to provide a proper context for understanding, and then takes up the agile approach. The 
values and principles, activities, resources, practices, processes, and tools associated with 
agile methodologies are presented. New and expanded coverage of agile methods including 
Scrum, Scum planning poker, the product backlog, sprint cycle, and burndown charts are 
included. Kanban systems as they apply to software development are introduced, and innova-
tive coverage of DevOps as a cultural shift in the way 
to organize rapid systems development and operations 
is covered.

Part III (Chapters 7–10) details the analysis pro-
cess. It builds on the previous two parts to move students 
into analysis of data flows as well as structured and sem-
istructured decisions. It provides step-by-step details on 
how to use structured techniques to draw data flow dia-
grams (DFDs). Chapter 7 provides coverage of how to 
create child diagrams; how to develop both logical and 
physical data flow diagrams; and how to partition data 
flow diagrams. Chapter 8 features material on the data 
repository and vertical balancing of data flow diagrams. 
Chapter 8 also includes extensive coverage of extensi-
ble markup language (XML) and demonstrates how to 
use data dictionaries to create XML. Chapter 9 includes 
material on developing process specifications. A discus-
sion of both logical and physical process specifications 
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shows how to use process specifications for horizontal balancing. Chapter 9 also covers how to 
diagram structured decisions with the use of structured English, decision tables, and decision 
trees. In addition, the chapter covers how to choose an appropriate decision analysis method 
for analyzing structured decisions and creating process specifications.

Part III concludes with Chapter 10 on object-oriented systems analysis and design. This 
chapter includes an in-depth section on using unified modeling language (UML). There is 
detailed coverage of the use case model, creating the class model diagram with UML, sequence 
diagrams, creating gen/spec diagrams, use case scenarios, and activity diagrams. Through sev-
eral examples and Consulting Opportunities, this chapter demonstrates how to use an object-
oriented approach. Consulting Opportunities, diagrams, and problems enable students to learn 
and use UML to model systems from an object-oriented perspective. Students learn the appro-
priate situations for using an object-oriented approach. This chapter helps students to decide 
whether to use the SDLC, the agile approach, or object-oriented systems analysis and design 
to develop a system.

Part IV (Chapters 11–14) 
covers the essentials of design. 
It begins with designing output 
because many practitioners believe 
systems to be output driven. The 
design of Web-based forms is cov-
ered in detail. Particular attention 
is paid to relating output method 
to content, the effect of output on 
users, and designing good forms 
and screens. Chapter 11 considers 
output, including Web displays, 
audio, and electronic output such 
as web pages, email, and RSS 
feeds. Designing a website for ecommerce purposes is emphasized, and the importance of add-
ing Web 2.0 technologies and social media to corporate and ecommerce websites is explored. 
Additional material on designing dashboards using infographics is provided. New material on 
responsive Web design is included. Flat versus skeuomorphic design is covered, as are innova-
tive guidelines for designing for social media. Designing apps for smartphones and tablets is 
integrated, along with storyboarding, wireframing, and mockups. Output production and XML 
are covered.

Chapter 12 includes innovative material on designing for smartphones and tablets as well as 
designing Web-based input forms and other electronic forms design. Also included is computer-
assisted forms design. Chapter 12 also features in-depth coverage of website design, new content 
on how to add navigational elements to websites such as a hamburger menus and breadcrumb 
trails, and includes guidelines on when designers should add video, audio, and animation to 
website designs. There is detailed consideration of how to create effective graphics for corporate 
websites and ways to design effective onscreen navigation for website users.

Coverage of intranet and extranet page design is included. Consideration of database integ-
rity constraints and how the user interacts with the computer and how to design an appropriate 
interface are discussed. The importance of user feedback is also found in Part IV. How to design 
accurate data entry procedures that take full advantage of computer and human capabilities to 
assure entry of quality data is emphasized here.

Chapter 13 demonstrates how to use an entity-relationship diagram to determine record keys 
and provides guidelines for file/database relation design. Students are shown the relevance of 
database design for the overall usefulness of the system, and how users actually use databases. 
New material on the relationship between business intelligence (BI) and data warehouses, big 
data, and data analytics software is added in the context of data warehouses. Additional material 
on database security and risk tradeoffs in securing databases is added. Innovative material on 
developing and using blockchains to provide a verifiable electronic record for tracking any kind 
of business asset is included.
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Chapter 14 emphasizes human–computer interaction (HCI), especially as it relates to inter-
face design, as well as UX design. It discusses the importance of HCI in designing systems that 
suit individuals and assisting them in achieving personal and organization goals through their 
use of information technology. The concept of usability is introduced, so that systems analysis 
students can knowledgeably incorporate HCI practices in their designs. Chapter 14 introduces 
material on how to design gesture-based (multitouch) interfaces for smartphones and tablets, as 
well as designing alerts, notices, and queries. Material on designing easy onscreen navigation 
for website visitors is included. The chapter presents innovative approaches to searching on 
the Web, highlights material on graphic user interface (GUI) design, and provides innovative 
approaches to designing dialogues. Chapter 14 articulates specialized design considerations 
for ecommerce websites. New material on UX design (user experience design) for develop-
ing customer-centered ecommerce websites is included. Mashups, new applications created 
by combining two or more Web-based application programming interfaces, are also covered. 
Innovative material on designing virtual reality (VR), augmented reality (AR), and intelligent 
personal assistants is included. Chapter 14 includes extensive coverage on how to formulate 
queries, all within the framework of HCI.

Part V (Chapters 15 and 16) con-
cludes the book. Chapter 15 focuses on 
designing accurate data entry procedures 
and includes material on managing 
the supply chain through the effective 
design of business-to-business (B2B) 
ecommerce. It includes suggestions for 
incorporating two-dimensional codes 
QR codes and bar codes into data entry 
designs. It also considers the usefulness 
of RFID for automatic data collection. 
Chapter 16 emphasizes taking a total 
quality approach to improving software 
design and maintenance. In addition, 
material on system security and fire-
walls is included. Testing, auditing, and 
maintenance of systems are discussed 
in the context of total quality manage-
ment. This chapter helps students under-
stand how service-oriented architecture 
(SOA) and cloud computing combined 
with ERP are significantly altering 
the landscape of information systems 
design. In addition, students learn how to design appropriate training programs for users of the 
new system, how to recognize the differences among physical conversion strategies, and how 
to be able to recommend an appropriate one to a client. Chapter 16 also presents techniques for 
modeling networks, which can be done with popular tools such as Microsoft Visio.

Material on security and privacy in relation to designing ecommerce applications is included. 
Coverage includes security for firewalls, gateways, public key infrastructure (PKI), secure elec-
tronic transaction (SET), secure sockets layer (SSL), virus protection software, URL filtering 
products, email filtering products, and virtual private networks (VPN) is included. Additional 
coverage on designing improved cloud security, privacy, and stability, especially for business 
continuity and disaster recovery, is included.

Important coverage of how the analyst can promote and monitor a corporate website is 
included in this section, which features Web activity monitoring, website promotion, Web traffic 
analysis, and audience profiling to ensure the effectiveness of new ecommerce systems. Tech-
niques for evaluating the completed information systems project are covered systematically as 
well.

This tenth edition contains an updated Glossary of terms and a separate list of updated 
Acronyms used in the book and in the systems analysis and design field.

Web Services Application ServicesDatabase Services

Client Computers
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PEDAGOGICAL FEATURES
Chapters in this tenth edition contain:

•	 Learning Objectives at the beginning of each chapter
•	 Summaries at the end of each chapter that tie together the salient points of the chapter 

and provide an excellent source of review for exams
•	 Keywords and Phrases for each chapter
•	 Review Questions to help with learning key definitions and terms
•	 Problems that help students apply and extend the concepts and tools they are learning 

to practical situations
•	 Group Projects that help students work together in a systems team to solve important 

problems that are best solved through group interaction
•	 Consulting Opportunities now with more than 50 minicases throughout the book
•	 Mac Appeal columns that inform students about design software available on the Mac 

and iPhone
•	 HyperCase Experiences in each chapter simulate organizational experience and focus 

learning from HyperCase online

CONSULTING OPPORTUNITIES
This tenth edition presents more than 50 Con-
sulting Opportunities, addressing significant and 
emerging topics arising in information systems, 
including designing systems from an HCI per-
spective, ecommerce applications for the Web, 
cloud computing decisions, and using UML to 
model information systems from an object-
oriented perspective. Consulting Opportunities 
can be used for motivating thoughtful in-class 
discussions or assigned as homework or take-
home exam questions.

Not all systems work demands extended two- or three-year projects, so many Consulting 
Opportunities included can be solved in 20 to 30 minutes of group discussion, group writing, 
or individual writing. These minicases, written in a humorous manner to enliven the material, 
require students to synthesize what they have learned up to that point in the course, ask students to 
mature in their professional and ethical judgment, and expect students to articulate the reasoning 
that led to their systems decisions.

HYPERCASE EXPERIENCES
HyperCase Experiences that pose challenging stu-
dent exercises are present in each chapter. Hyper-
Case 2.10 has organization problems featuring 
information systems technology. HyperCase rep-
resents an original virtual organization that allows 
students who access it to become immediately 
immersed in organization life. Students will inter-
view people, observe office environments, analyze 
their prototypes, and review the documentation of 
their existing systems.

HyperCase 2.10 is Web-based, interactive 
software that presents an organization called Maple 
Ridge Engineering (MRE) in a colorful, three-
dimensional graphics environment. HyperCase 
permits professors to begin approaching a systems 
analysis and design class with exciting multimedia 
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“Sometimes the people who have been here for some time are 
surprised at how much we have actually grown. Yes, I do admit 
that it isn’t easy to keep track of what each person is up to or even 
what purchases each department has made in the way of hardware 
and software. We’re working on it, though. Mr. Evans would like 
to see more accountability for computer purchases. He wants to 
make sure we know what we have, where it is, why we have it, 
who’s using it, and if it’s boosting MRE productivity, or, as he so 
delicately puts it, ‘to see whether it’s just an expensive toy’ that we 
can live without.”

HYPERCASE Questions
1. Complete a computer equipment inventory for the Training 

and Management Systems Department, describing all the 
systems you find. Hint: Create an inventory form to simplify 
your task.

2. Using the software evaluation guidelines given in the 
chapter, do a brief evaluation of GEMS, a software pack-
age used by the Training and Management Systems 
Department employees. In a paragraph, briefly critique 
this custom software by comparing it with COTS software 
such as Microsoft Project.

3. List the intangible costs and benefits of GEMS, as reported 
by employees of MRE.

4. Briefly describe the two alternatives Mr. Evans is con-
sidering for the proposed project tracking and reporting 
system.

5. What organizational and political factors should Mr. Evans 
consider in proposing his new system at MRE? (In a brief 
paragraph, discuss three central conflicts.)

H Y P E R C A S E ®  E X P E R I E N C E  3 . 2

FIGURE 3.HC1
The reception room resembles a typical corporation. While you are in this HyperCase 
screen, click on the small red directory if you want to visit an MRE employee.

Summary
The five major project management fundamentals a systems analyst must handle are (1) project initiation—
defining a problem, (2) determining project feasibility, (3) activity planning and control, (4) project schedul-
ing, and (5) managing systems analysis team members. When faced with questions of how businesses can 
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material. Carefully watching their use of time and managing multiple methods, students use the 
hypertext characteristics of HyperCase on the Web to create their own individual paths through 
the organization.

Maple Ridge Engineering is drawn from the actual consulting experiences of the authors 
of the original version (Raymond Barnes, Richard Baskerville, Julie E. Kendall, and Kenneth 
E. Kendall). Allen Schmidt joined the project for version 2.0 and has remained with it. Peter 
Schmidt was the HTML programmer, and Jason Reed created the images for the initial Web 
version.

Each chapter contains HyperCase Experiences that include assignments (and even some 
clues) to help students solve difficult organization problems including developing new systems, 
merging departments, hiring employees, security, ecommerce, and disaster recovery planning 
they encounter at MRE. HyperCase has been fully tested in classrooms and was an award winner 
in the Decision Sciences Institute Innovative Instruction competition.

EXPANDED WEB SUPPORT
Systems Analysis and Design, tenth edi-
tion, features Web-based support for solid 
but lively pedagogical techniques in the 
information systems field:

•	 The website, located at  
www.pearsonglobaleditions.com, 
contains a wealth of critical learning 
and support tools, which keep class 
discussions exciting.

•	 HyperCase 2.10 is an award-win-
ning, interactive organization game. 
Students are encouraged to inter-
view people in the organization, 
analyze problems, drill down into 
and modify data flow diagrams and data dictionaries, react to prototypes, and design 
new input and output.

•	 A legacy case, the Central Pacific University (CPU) case is online. In keeping with 
our belief that a variety of approaches is important, the entire legacy Central Pacific 
University (CPU) case, accompanied by partially solved Student Exercises, is fully 
available online. The legacy CPU case makes use of Microsoft Access, Microsoft Visio, 
and the popular CASE tool Visible Analyst by Visible Systems, Inc., for the sample 
screen shots and the student exercises. The legacy CPU case takes students through all 
phases of the systems development life cycle.

EXPANDED INSTRUCTOR SUPPLEMENTAL WEB SUPPORT
Extended support for instructors using this edition can be found at the official website located at 
www.pearsonglobaleditions.com. Resources include:

•	 Instructor’s Manual—The Instructor’s Manual contains answers to problems, solu-
tions to cases, and suggestions for approaching the subject matter.

•	 PowerPoint Presentations—The PowerPoints feature lecture notes that highlight key 
text terms and concepts. Professors can customize the presentation by adding their own 
slides or by editing the existing ones.

•	 TestGen Testbank File—The TestGen Testbank file is an extensive set of multiple-
choice, true/false, and essay-type questions for each chapter of the text. Questions are 
ranked according to difficulty level and referenced with page numbers from the text. 
The TestGen Testbank file is available in Microsoft Word format and as the computer-
ized Prentice Hall TestGen software, with course management system conversions.
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