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To your love, happiness, and success.

This edition represents both joy and sadness in the
O’Brien and Marakas family. Jim and | have always found
it a joyful experience to bring to our loyal adopters and
students a new edition with fresh new information. This,
the 9th edition of Management Information Systems,
represents the best we have to offer. We take pride in
delivering this new edition to you and we thank all
of you for your loyalty to the book and the input you
provided that was instrumental in its development. Your
continued support fills us with joy and a sense of both
accomplishment and contribution.

The joy that we have experienced with the
completion of each edition of the book this time comes
tinged with sadness brought on by the loss of a good
friend and talented author. My friend and co-author Jim
O’Brien passed away during the final stages of our work
on this edition. Our sense of loss is deep, and our sadness
for Jim’s family and friends is profound. |im O’Brien set
the standard for excellence in everything he wrote, and
his legacy stands as a hallmark of achievement to which
the rest of us aspire. | will always hear Jim’s voice in the
editions yet to come and will forever feel a void in the
enjoyment we shared through our collaboration. | know
I speak for all of the McGraw-Hill family who support us
and make these books possible when | say Jim O’Brien will
be greatly missed.

On behalf of Jim and myself, please accept our sincere
appreciation for your support and loyalty. As always, we
hope you enjoy and benefit from this book.
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ment clearly within the realm and control of individual schools, the mission of the
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sessment against their own content and learning goals. While Management Information
Systems 9e and its teaching package make no claim of any specific AACSB qualification
or evaluation, we have, within Management Information Systems 9e, labeled selected
questions according to the six general knowledge and skills areas. The labels or tags
within Management Information Systems 9e are as indicated. There are, of course, many
more within the test bank, the text, and the teaching package, which might be used as
a “standard” for your course. However, the labeled questions are suggested for your
consideration.



Module I Foundation Concepts 2

1 Foundations of Information Systems in Business 3

Module IT  Information Technologies 44
2 Data Resource Management 45

3 Telecommunications and Networks 85

Module III  Business Applications 136
4 e-Business Systems 137

5 Enterprise Business Systems 173

Module IV Development Processes 214
6 Developing Business/IT Strategies 215

7 Developing Business/IT Solutions 251

Module V. Management Challenges 294
8  Security and Ethical Challenges 295

Review Quiz Answers 347

Selected References 349

W A
F1E U EERGEEM

& EEEAR
B2E PIRAREE
BIE BESMNLE
B kR

FA4E BFULESESG
®5&% wUVERS

% JFR R
$6F @Il /T 5Bg
78 /T RRFROFEL

S PRk
B8E RESEEHE

BEINRSEER
e Z P

Xi



Module |
Foundation Concepts 2

Foundations of Information
Systems in Business 3

Section I: Foundation Concepts: Information Systems in Business 4
The Real World of Information Systems 4
What I5 an Information System? 4

Real World Case 1: Sew What? Inc.: The Role of Information Technology
in Small Business Success 5

The Fundamental Roles of 1S in Business 8
Trends in Information Systems 10
The Role of e-Business in Business 11
Types of Information Systems 13
Operations Support Systems 13
Management Support Systems 14
Other Classifications of Information Systems 15
Managerial Challenges of Information Technology 16
Suceess and Failure with IT 17
Developing 1S Solutions 18
Challenges and Ethics of T 19
Challenges of 1T Careers 20
The IS Function 23

Section II: Foundation Concepts: The Components of
Information Systems 24

System Concepts: A Foundation 24
What 1s a System? 24

Real World Case 2: JerBlue and the Veterans Administration: The Critical Importance of IT
Processes 25

Feedback and Control -~ 27

Other System Characteristics 27
Components of an Information System 29
Information System Resources 30

People Resources 30

Hardware Resources 30

Xii

55— 4
HEAHE

B1E

s B R G

EXHS : RUERRS
ERRGHNALHRA
FTiR1E & 2%

S B RGHERIER
ERRGH®E
= b e | A ol B2 AV
ERRGEE
EE IR
EREH ARG
128 R Gty k
EEEARNERBEL
IT #4 5%
AIGERAGEMEFTR
IT #4 3Lk 55 i 1%
IT B2k g Pk,
15 8 At Sk
BEAES : BRAANER

R - Bl
198 %4k

B b )

F 409 AR AE
ERAGHMAER
BRRGHR

AR

BB



Contents @  Xiii

Software Resources 31 BT R

Data Resources 31 HAE TR

Network Resources 32 R %4 3R
Information System Activities 33 ERRGIED)

Input of Data Resources 33 AT RN

Processing of Data into Information 33 R R SoRER N

Output of Information Products 33 43 B 7= St i 1k

Storage of Data Resources 34 KGR A Atk

Control of System Performance 34 Rt 09 4 )
Recognizing Information Systems 34 WRAE SRS

Real World Case 3: Heidelberg, Honeywell, and Eaton: Using Information Technology to Build
Smart Products and Services 39

Real World Case 4: Lufthansa: Taking Mobile Computing to the Skies W hile Keeping the Mobile
Workforce Connected 41

Module Il Lo
Information Technologies 74 fERBEAR
Data Resource Management 45 iR R REE
Section I: Technical Foundations of Database Management 46 KR B R AR B
Database Management 46 . HiEEEE
Fundamental Data Concepts 46 HIREAAME S
Character 46 FH
Field 46 FH
Record 46 iEk
Real World Case 1: Cogent Communications, Intel, and Others: Mergers Go More S. moothly When
Your Data Are Ready 47
File 49 by
Database 50 B
Database Structures 50 YR EE LS
Hierarchical Structure 51 R GEH)
Networke Structure 51 9 2% 45 #y
Retational Structure 52 X FEH
Retational Operations 52 X REE
Multidimensional Structure 53 3 st A
Objected-Oriented Structure 54 & &) 5F F 0 L5 4
Evaluation of Database Structures 55 HAR B s A 04 A
Database Development 56 HAREFT A&
Data Planning and Database Design 57 HABIR) Ao S A %t
Section II: Managing Data Resources 61 EEMIRE IR

Data Resource Management 61 PR EE



xiv @ Contents

Types of Databases 61
Operational Databases 61
Distributed Databases 61
Real World Case 2: Applebee’s, Travelocity, and Others: Data Mining for Business Decisions 62
External Databases 65
Hypermedia Databases 65
Data Warchouses and Data Mining 66
Data Mining 67
Traditional File Processing 69
Problems of File Processing 70
The Database Management Approach 72
Database Management System 72
Database Interrogation 74
Database Maintenance 75
Application Development 76
Real World Case 3: Amazon, ¢Bay, and Google: Unlocking and Sharing Business Databases 80
Real World Case 4: Emerson and Sanofi: Data Stewards Seek Data Conformity 82

Telecommunications and Networks 85

Section I: The Networked Enterprise 86
The Networked Enterprise 86
The Concept of a Network 86
Metcalfes Law 86
Real World Case 1: Starbucks and Others: The Future of Public Wi-Fi 87
Trends in Telecommunications 89
Industry Trends 89
Technology Trends 90
Business Application Trends 91
Internet2 91
The Business Value of Telecommunications Networks 92
The Internet Revolution 93
Internet Service Providers 93
Internet Applications 93
Business Use of the Internet 95
The Business Value of the Internet 96
The Role of Intranets 97
The Business Value of Intranets 97
The Role of Extranets 223
Section II: Telecommunications Network Alternatives 99
Telecommunications Alternatives 102
A Telecommunications Network Model 102

Real World Case 2: Metric & Multistandard Components Corp.: The Business Value of a Secure
Self-Managed Network for a Small-to-Medinm Business 103

KRR
EE XM E
A XA &

e &
AR B
BIRCESEREHE

HARIEE:
R AR

LA 4L 22 64 9] AL
MRS S A

HBEETEEY

A0

SR B A

FL A

%3%
BES M

) £ i e

L& cp g Al

W 5 A S
HeitsF K24

BEERER
47 db A
HAALH
Sk 7 AL 2
ARER A,
BE RS ME
BB FE b
B R S TH
ARER B
b8 I PR o8
ABER o & LR
TREB K 9 15 A
A3 4G 4 e AR
SNER a1 R
BEMETR
BEAR
BIEMgiEE



Types of Telecommunications Networks 105
Wide Area Networks 105
Local Area Networks 105
Virtual Private Networks 107
Client/ Server Networks 108
Network Computing 109
Peer-to-Peer Networks 109
Digital and Analog Signals 111
Telecommunications Media 111
Wired Technologies 112
Twisted-Pair Wire 112
Coaxial Cable 112
Fiber Optics 112
The Problem of “The Last Mile” 113
Wireless Technologies 113
Terrestrial Microwave 113
Communications Satellites 114
Cellular and PCS Systems 115
Wireless LANs 115
Bluetooth 115
The Wireless Web 115
Telecommunications Processors 117
Modems 117
Inter-network Processors 118
Multiplexcers 119
Telecommunications Software 119
Network Management 119
Network Topologies 120
Network Architectures and Protocols 121
Protocols 121
Network Architectures 121
The OST Mode! 121
The Internets TCP/IP 123
Voice over IP 124
Bandwidth Alternatives 125
Switching Alternatives 126
Network Interoperability 127

Real World Case 3: SAIC, Hewlett-Packard, GE, and Others: The Business Case for Wireless

Sensor Networks 132

Real World Case 4: Best Buy, MedStar Health, and Unifi: The Challenges and Benefits of

Wireless Mobile Applications 134

Contents @ Xxv

BIESMERKE
I
VSEAC)
A+ R
EPIBFBEAL
R %3t 3
S S
HFESRELES
BENR
HEFEAR
WLk 4,
2] 4 vz, 45
k&
“RE—E" FIM (KA )
THHEAR
SoE Bk
WAELE
B AN ABIEIR S
TR R
&y
T4 Web
AR USRS
A B
W AL 3E %
EZ-S Bk
WIS
W 4% 52
W L& Fh
o) 488 A F0 B L8 T
i
P 4454
OSI A A
Z 3% R # TCP/IP
IP #&&
HREAR
TIFE
) 4% B & M4



xvi @ Contents

Module 111l
Business Applications 136

“Cha

e-Business Systems 137

Section I: e-Business Systems 138
Introduction 138
Cross-Functional Enterprise Applications 138
Enterprise Application Architecture 138
Real World Case 1: Cisco Systems: Telepresence and the Future of Collaboration
Enterptise Application Integration 142
Transaction Processing Systems 144
The Transaction Processing Cycle 146
Entetptise Collaboration Systems 147
Tools for Enterprise Collaboration 147
Section II: Functional Business Systems 150
Introduction 150
IT in Business 150
Marketing Systems 150
Interactive Marketing 150

Real World Case 2: OHSU, Sony, Novartss,
and Others: Strategic Information Systems—Its HRs Turn - 151

Targeted Marketing 154

Sales Force Automation 154
Manufacturing Systems 156

Computer-Integrated Mannfacturing 156
Human Resource Systems 158

HRM and the Internet 159

HRM and Corporate Intranets 159
Accounting Systems 161

Online Accounting Systems 161

Financial Management Systems 162
Real World Case 3: Hilton Hotels Corporation: Data-Driven Hospitality 168

Real World Case 4: Yahoo, Google, and Chrysler: How the Internet Ls Changing Advertising and
Marketing 170

“Chapter

Enterprise Business Systems 173

Section I: Getting All the Geese Lined Up: Managing at the Enterprise

Level 174
Customer Relationship Management: The Business Focus
Introduction 175

139

175

5 =4
il iz

F4E
RFHI SRS
BFRLE R

ElE
ThEER X Nk K7 3
f b A A A5 A

T AES
EHLERS

F AR
A IMER G

A T B
HgEW SRS
S

Ak P a3 BB
EHRSG

X EXEH

B A% 3 & 4K

HEAT B
HiE RS

i H AL R i
ANBBERG

HRM #F= Z 3K

HRM 7o 4 ik 73 1
SRS

EEat AR
W5 EE RS

$5E
el &5 R 5

EEBBAFIMBTR : U ERNEE

EFXREE : tUNER

515



