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After completing this chapter, you will be able to:

Y
.

Describe the major types of software.

2. Examine the functions of system software and compare leading PC
operating systems.

3. Analyze the strengths and limitations of the major application pro-
gramming languages and software tools.

4. Describe contemporary approaches to software development.

5. Identify important issues in the management of organizational software
assets.

Renting Software on the Web:
A Lifeline for Medcom

Medcom, based in Jacksonville, Florida, is an administrator of health insurance plans for busi-
nesses that have elected to “self-fund.” Although this 50-employee firm was in the business of
providing human resources functions to other companies, it did not have an official human
resources department to manage its own employees and benefit plans. Laurie Dalsgaard,
Medcom’s human resources coordinator, found this out when she joined the company in 1998:
All of Medcom’s human resource information was kept on pieces of paper stored in her file cabi-
net. The payroll department and other department managers had duplicate copies of these paper
forms as well, keeping track of them with their own procedures.

Dalsgaard became responsible for maintaining the employee paperwork, with data on names,
dependents, salaries, health insurance coverage, and life insurance plans, and for making sure that
employees have appropriate health insurance, life insurance, and flexible spending options.
Because everything was paper based, the information was fragmented and disorganized.
Dalsgaard was spending between 20 and 25 hours per week just pushing papers and tracking
down employees. When an employee was hired, she had to fill out sheets of paper and place them
in a hard file folder. When an employee had any change in status, such as a marriage, change of
address, termination, or change in health insurance coverage, Dalsgaard would have to fill out a
new batch of forms.

To bring order and better management to Medcom’s employee record keeping, Dalsgaard

170 turned to Employease, an Internet-based application service provider of human resources soft-
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ware. The software allows companies to manage current and historical human
resources and benefits information across divisions, locations, carriers, and benefit
plans and to maintain information such as enrollment and claims forms, internal
and external contact information, and links to other Web sites. Companies using
Employease do not have to purchase, install, update, or maintain software. They
can access entire human resources systems via the Internet and standard Web
browser software. Employease makes all the updates to the system, sending compa-
nies electronic messages about the changes. Employease charges Medcom a mainte-
nance fee of less than $5.50 per employee per month to use the software.
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Dalsgaard was able to use Employease to automate Medcom’s paperwork so
that the company could administer its own accounts and benefits plans. The system
keeps track of all employee records, including healthcare enrollment information.
Dalsgaard can use the system to report on employee benefits eligibility, benefit elec-
tion confirmation statements, and employee census data. The Employease system
has also simplified processes such as issuing employee identification cards. The pay-
off to Medcom is clear.

Sources: Angela R. Garber, “Free Your Time,” Small Business Computing, May 2000; and www. Employease.com.
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software

The detailed instructions that
control the operation of a com-
puter system.

program
A series of statements or
instructions to the computer.

Many businesses like Medcom have access to computer hardware. What prevented Laurie
Dalsgaard from efficiently managing Medcom’s human resources information was the lack
of appropriate software.To find the software it needed, Medcom had to know the capabil-
ities of various types of software, and it had to select human resources software that met
its specific business requirements and that was affordable and easy to use. The Employease
human resources software Medcom selected transformed a jumble of tangled paperwork
into manageable information and became an important technology asset. Selecting and
developing the right software can improve organizational performance, but it raises the
following management challenges:

I. Increasing complexity and software errors. Although some software for
desktop systems and for some Internet applications can be rapidly generated, a
great deal of what software will be asked to do remains far-reaching and sophisti-
cated, requiring programs that are large and complex. Large and complex systems
tend to be error prone, with software errors or “bugs” that may not be revealed for
years despite exhaustive testing and actual use. Researchers do not know if the
number of bugs grows exponentially or proportionately to the number of lines of
code, nor can they tell for certain whether all segments of a complex piece of soft-
ware will always work in total harmony. The process of designing and testing soft-
ware that is reliable and “bug-free” is a serious quality control and management
problem (see Chapter 14).

2. The application backlog. Advances in computer software have not kept pace
with the breathtaking productivity gains in computer hardware. Developing software
has become a major preoccupation for organizations. A great deal of software must
be intricately crafted. Moreover, the software itself is only one component of a com-
plete information system that must be carefully designed and coordinated with
other people, as well as with organizational and hardware components.The “soft-
ware crisis” is actually part of a larger systems analysis, design, and implementation
issue, which will be treated in detail later. Despite the gains from fourth-generation
languages, personal desktop software tools, object-oriented programming, and soft-
ware tools for the World Wide Web, many businesses continue to face a backlog of
two 1o three years in developing the information systems they need, or they will not
be able to develop them at all.

o play a useful role in the firm’s information technology (IT) infrastructure, computer

hardware requires instructions provided by computer software. This chapter shows how
software turns computer hardware into useful information systems, describes major software
types, and presents new approaches to software development and acquisition. It also intro-
duces some key issues for managing software as an organizational asset in the firm’s informa-
tion technology infrastructure.

6.1 WHAT IS SOFTWARE?

Software is the detailed instructions that control the operation of a computer system.
Without software, computer hardware could not perform the tasks we associate with com-
puters. The functions of software are to (1) manage the computer resources of the organiza-
tion, (2) provide tools for human beings to take advantage of these resources, and (3) act as
an intermediary between organizations and stored information. Selecting appropriate soft-
ware for the organization is a key management decision.

SOFTWARE PROGRAMS

A software program is a series of statements or instructions to the computer. The process of
writing or coding programs is termed programming, and individuals who specialize in this
task are called programmers. A program must be stored in the computer’s primary storage
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SYSTEM SOFTWARE

Operating Systems

Schedules computer events
Allocates computer resources
Monitors events

Application software

System software

Language Translators
Hardware

Interpreters

Compilers

Utility Programs

Routine operations (e.g., sort, list, print)
Manage data (e.g., create files, merge files)

APPLICATION SOFTWARE

Programming languages
Assembly language

FORTRAN PASCAL
COBOL Cc
BASIC Fourth-generation languages and PC software tools

along with the required data in order to execute, or have its instructions performed by the
computer. Once a program has finished executing, the computer hardware can be used for
another task when a new program is loaded into memory.

MAJOR TYPES OF SOFTWARE

There are two major types of software: system software and application software. Each kind
performs a different function. System software is a set of generalized programs that manage
the computer’s resources, such as the central processor, communications links, and peripheral
devices. Programmers who write system software are called system programmers.

Application software describes the programs that are written for or by users to apply
the computer to a specific task. Software for processing an order or generating a mailing list
is application software. Programmers who write application software are called application
programmers.

The types of software are interrelated and can be thought of as a set of nested boxes, each
of which must interact closely with the other boxes surrounding it. Figure 6-1 illustrates this
relationship. The system software surrounds and controls access to the hardware. Application
software must work through the system software in order to operate. End users work primar-
ily with application software. Each type of software must be specially designed to a specific
machine to ensure its compatibility.

6.2 SYSTEM SOFTWARE

System software coordinates the various parts of the computer system and mediates between
application software and computer hardware. The system software that manages and controls
the computer’s activities is called the operating system. Other system software consists of
computer language translation programs that convert programming languages into machine
language and utility programs that perform common processing tasks.

FUNCTIONS OF THE OPERATING SYSTEM

One way to look at the operating system is as the system’s chief manager. Operating system
software decides which computer resources will be used, which programs will be run, and the
order in which activities will take place.

An operating system performs three functions. It allocates and assigns system resources;
it schedules the use of computer resources and computer jobs; and it monitors computer sys-
tem activities.
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Figure 6-1 The major types
of software. The relationship
between the system software,
application software, and users
can be illustrated by a series of
nested boxes. System software—
consisting of operating systems,
language translators, and utility
programs—controls access to
the hardware. Application soft-
ware, such as the programming
languages and “fourth-generation”
languages, must work through
the system software to operate.
The user interacts primarily with
the application software.

system software

Generalized programs that man-
age the computer’s resources,
such as the central processor,
communications links, and
peripheral devices.

application software
Programs written for a specific
application to perform functions
specified by end users.

operating system

The system software that man-
ages and controls the activities
of the computer.
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multiprogramming

A method of executing two or
more programs concurrently
using the same computer.The
CPU executes only one program
but can service the input/output
needs of others at the same
time.

multitasking

The multiprogramming capability
of primarily single-user operat-
ing systems, such as those for
PCs.

multithreading

The ability of an operating sys-
tem to execute different parts of
the same program simulta-
neously.

virtual storage

Handing programs more effi-
ciently by dividing the programs
into small fixed- or variable-
length portions with only a small
portion stored in primary mem-
ory at one time.
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Allocation and Assignment

The operating system allocates resources to the application jobs in the execution queue. It
provides locations in primary memory for data and programs and controls the input and
output devices such as printers, terminals, and telecommunication links.

Scheduling

Thousands of pieces of work can be going on in a computer simultaneously. The operating
system decides when to schedule the jobs that have been submitted and when to coordinate
the scheduling in various areas of the computer so that different parts of different jobs can be
worked on at the same time. For instance, while a program is executing, the operating system
is scheduling the use of input and output devices. Not all jobs are performed in the order
they are submitted; the operating system must schedule these jobs according to organiza-
tional priorities. On-line order processing may have priority over a job to generate mailing
lists and labels.

Monitoring

The operating system monitors the activities of the computer system. It keeps track of each
computer job and may also keep track of who is using the system, of what programs have
been run, and of any unauthorized attempts to access the system. Information system secu-
rity is discussed in detail in Chapter 14.

MULTIPROGRAMMING, VIRTUAL STORAGE, TIME
SHARING, AND MULTIPROCESSING

How is it possible for 1,000 or more users sitting at remote terminals to use a computer
information system simultaneously if, as we stated in the previous chapter, most computers
can execute only one instruction from one program at a time? How can computers run thou-
sands of programs? The answer is that the computer has a series of specialized operating sys-
tem capabilities.

Multiprogramming

The most important operating system capability for sharing computer resources is multi-
programming. Multiprogramming permits multiple programs to share a computer system’s
resources at any one time through concurrent use of a CPU. By concurrent use, we mean
that only one program is actually using the CPU at any given moment burt that the
input/output needs of other programs can be serviced at the same time. Two or more pro-
grams are active at the same time, but they do not use the same computer resources simulta-
neously. With multiprogramming, a group of programs takes turns using the processor.

Figure 6-2 shows how three programs in a multiprogramming environment can be
stored in primary storage. The first program executes until an input/output event is read in
the program. The CPU then moves to the second program until an input/output statement
occurs. At this point, the CPU switches to the execution of the third program, and so forth,
until eventually all three programs have been executed. In this manner, many different pro-
grams can be executing at the same time, although different resources within the CPU are
actually being used.

Multiprogramming on single-user operating systems such as those in personal comput-
ers is called multitasking. Multithreading is the ability of an operating system to execute
different parts of the same program, called #hreads, simultaneously. For example, a word pro-
cessing program may be formatting one document while checking the spelling and grammar
of another document.

Virtual Storage

Virtual storage handles programs more efficiently because the computer divides the pro-
grams into small fixed- or variable-length portions, storing only a small portion of the pro-
gram in primary memory at one time. If only two or three large programs can be read into
memory, a certain part of main memory generally remains underutilized, because the pro-
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Traditional system
with no multiprogramming

Multiprogramming
environment

Program |

Program | Program 2

Operating

Operating

system system

Program 3

Unused memory

Unused memory

grams add up to less than the total amount of primary storage space available and only a
small number of programs can reside in primary storage at any given time.

Only a few statements of a program actually execute at any given moment. Virtual stor-
age breaks a program into a number of fixed-length portions called pages or into variable-
length portions called segments. Each of these portions is relatively small (a page is approxi-
mately two to four kilobytes). This permits a very large number of programs to reside in
primary memory, because only one page of each program is actually located there (see Figure
6-3), using this resource more efficiently. All other program pages are stored on a peripheral
disk unit until they are ready for execution.

Time Sharing

Time sharing is an operating system capability that allows many users to share computer
processing resources simultaneously. It differs from multiprogramming in that the CPU
spends a fixed amount of time on one program before moving on to another. In a time-
sharing environment, thousands of users are each allocated a tiny slice of computer time. In
this time slot, each user is free to use the computer to perform any required operation; at the
end of this period, another user is given a tiny time slice of the CPU. This arrangement per-
mits many users to be connected to a CPU simultaneously, with each receiving only a tiny
amount of CPU time. But because the CPU is operating at the nanosecond level, a CPU can
accomplish a great deal of work in a thousandth of a second.

Multiprocessing

Multiprocessing is an operating system capability that links together two or more CPUs to
work in parallel in a single computer system. The operating system can assign multiple
CPUs to execute different instructions from the same program or from different programs

Secondary storage (disk)
Primary memory

Program A Program A

Lines I, 2,3

Program B Program B

Lines 7, 8, 9

Program C
Lines 52-80

Program C
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Figure
execution versus multiprogram-

6-2  Single-program

ming. In multiprogramming, the
computer can be used much
more efficiently because a num-
ber of programs can be execut-
ing concurrently. Several com-
plete programs are loaded into
memory. This memory manage-
ment aspect of the operating sys-
tem greatly increases throughput
by better management of high-
speed memory and input/output
devices.

time sharing

The sharing of computer
resources by many users simul-
taneously by having the CPU
spend a fixed amount of time on
each user’s program before pro-
ceeding to the next.

multiprocessing

An operating system feature for
executing two or more instruc-
tions simultaneously in a single
computer system by using multi-
ple central processing units.

Figure 6-3 Virtual storage.
Virtual storage is based on the
fact that, in general, only a few
statements in a program can
actually be used at any given
moment. In virtual storage, pro-
grams are broken down into
small sections called pages.
Individual program pages are
read into memory only when
needed. The rest of the program
is stored on disk until it is
required. In this way, very large
programs can be executed by
small machines, or a large num-
ber of programs can be executed

concurrently by a single machine.
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source code

Program instructions written in
a high-level language that must
be translated into machine lan-
guage to be executed by the
computer.

compiler

Special system software that
translates a high-level language
into machine language for execu-
tion by the computer.

object code

Program instructions that have
been translated into machine
language so that they can be
executed by the computer.

interpreter

A special translator of source
code into machine code that
translates each source code
statement into machine code and
executes them, one at a time.

utility program

System software consisting of
programs for routine, repetitive
tasks, which can be shared by
many users.

graphical user interface
(GUI)

The part of an operating system
users interact with that uses
graphic icons and the computer
mouse to issue commands and
make selections.

Figure 6-4 The language
translation process. The source
code in a high-level language pro-
gram is translated by the com-
piler into object code so that the
instructions can be “understood”
by the machine. These are
grouped into modules. Prior to
execution, the object code mod-
ules are joined together by the
linkage editor to create the load
module. It is the load module
that is actually executed by the
computer.
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simultaneously, dividing the work between the CPUs. Whereas multiprogramming uses
concurrent processing with one CPU, multiprocessing uses simultaneous processing with
multiple CPUs.

LANGUAGE TRANSLATION AND UTILITY SOFTWARE

System software includes special language translator programs that translate high-level lan-
guage programs written in programming languages such as COBOL, FORTRAN, or C into
machine language that the computer can execute. This type of system software is called a
compiler or interpreter. The program in the high-level language before translation into
machine language is called source code. A compiler translates source code into machine
code called object code. Just before execution by the computer, the object code modules are
joined with other object code modules in a process called linkage editing. The resulting load
module is what is actually executed by the computer. Figure 6-4 illustrates the language
translation process.

Some programming languages such as BASIC do not use a compiler but an interpreter,
which translates each source code statement one at a time into machine code during execu-
tion and executes it. Interpreter languages are very slow to execute because they are translated
one statement at a time.

An assembler is similar to a compiler, but it is used to translate only assembly language
(see Section 6.3) into machine code.

System software includes utility programs for routine, repetitive tasks, such as copying,
clearing primary storage, computing a square root, or sorting. If you have worked on a com-
puter and have performed such functions as setting up new files, deleting old files, or for-
matting diskettes, you have worked with udilicy programs. Utility programs are prewritten
programs that are stored so that they can be shared by all users of a computer system and can
be used rapidly in many different information system applications when requested.

GRAPHICAL USER INTERFACES

When users interact with a computer, even a PC, the interaction is controlled by an operat-
ing system. Users communicate with an operating system through the user interface of that
operating system. The graphical user interface, often called a GUI, makes extensive use of
icons, buttons, bars, and boxes to issue operating system commands. It has become the dom-
inant model for the user interface of PC operating systems and for many types of application
software.

Older PC operating systems such as DOS, described in the following section, were
command-driven, requiring the user to type in text-based commands using a keyboard. An
operating system with a graphical user interface uses graphic symbols called icons to depict
programs, files, and activities. For example, a file could be deleted by moving the cursor to a
trash icon. Many graphical user interfaces use a system of pull-down menus to help users
select commands and pop-up boxes to help users select among command options.
Windowing features allow users to create, stack,
size, and move around boxes of information. A
complex series of commands can be issued simply
by linking icons.

Source code
program

PC OPERATING SYSTEMS

Like any other software, PC software is based on
specific operating systems and computer hardware.
A software package written for one PC operating
system generally cannot run on another. Table 6-1
compares the leading PC operating systems:
Windows XP, Windows 98, Windows Me,
Windows 95, Windows 2000, Windows CE,
OS/2, Unix, Linux, the Macintosh operating sys-
tem, and DOS.

Other
object code
modules

Linkage
editor

Load
module




chO6phnj LAUDON 36390 3/21/03 11:46 AM Page 177 $

Chapter 6 MANAGING SOFTWARE Assets 177
TABLE 6-1 LEADING PC OPERATING SYSTEMS
Operating System Features
Windows XP Reliable, robust operating system with versions for both home and corporate users. Features support of
Internet and multimedia and improved networking, security, and corporate management capabilities.
Windows ME, Windows 98,  32-bit operating system for personal computing with a streamlined graphical user interface. Has
and Windows 95 multitasking and powerful networking capabilities and can be integrated with the information resources
of the Web.
Windows 2000 32-bit operating system for PCs, workstations, and network servers. Supports multitasking, multiprocess-

ing, intensive networking, and Internet services for corporate computing.

Windows CE Pared-down version of the Windows operating system for handheld computers and wireless communica-

tion devices.

0S/2 Operating system for IBM PCs that can take advantage of the 32-bit microprocessor. Supports multitask-

ing and networking.

Unix Used for powerful PCs, workstations, and midrange computers. Supports multitasking, multiuser process-
ing, and networking. Is portable to different models of computer hardware.

Linux Free, reliable alternative to Unix and Windows 2000 that runs on many different types of computer hard-
ware and provides source code that can be modified by software developers.

Mac OS Operating system for the Macintosh computer. Supports networking and multitasking and has powerful
multimedia capabilities. Supports connecting to and publishing on the Internet.

DOS Operating system for older IBM and IBM-compatible PCs. Limits program use of memory to 640 kilobytes.

Microsoft’s Windows 98 is a genuine 32-bit operating system that can address data in
32-bit chunks and run programs that take up more than 640 kilobytes of memory. It pro-
vides a streamlined graphical user interface that arranges icons to provide instant access to
common tasks. Windows 98 features multitasking, multithreading, and powerful network-
ing capabilities, including the capability to integrate fax, e-mail, and scheduling programs.
Windows 95 was an earlier version of this operating system.

Windows 98 is faster and more integrated with the Internet than Windows 95, with support
for additional hardware technologies such as MMX, digital video disk (DVD—see Chapter 5),
videoconferencing cameras, scanners, TV tuner-adapter cards, and joysticks. It provides capabili-
ties for optimizing hardware performance and file management on the hard disk and enhanced
three-dimensional graphics. The most visible feature of Windows 98 is the integration of the
operating system with Web browser software. Users can work with the traditional Windows
interface or use the Web browser interface to display information. The user’s hard disk can be
viewed as an extension of the World Wide Web so that a document residing on the hard disk or
on the Web can be accessed the same way. Small applet programs (see the discussion of Java in
Section 6.4) on the Windows desktop can automatically retrieve information from specific Web
sites whenever the user logs onto the Internet. Windows 98 also includes a group collaboration
tool called NetMeeting and FrontPage Express, a tool for creating and storing Web pages.

Microsoft has provided an enhanced Windows operating system for consumer users
called Windows Millennium Edition (Windows Me). It features tools to let users edit
video recordings and put them up on the Web and tools to simplify home networking of two
or more PCs. A media player bundled with Windows Me can record, store, and play CDs,
digital music downloaded from the Internet, and videos. Windows Me users can also import,
store, and share photos. Windows Me has improved capabilities for safeguarding critical files.

Windows 2000 is another 32-bit operating system developed by Microsoft with features
that make it appropriate for applications in large networked organizations. Earlier versions of
this operating system were known as Windows NT (for New Technology). Windows 2000 is
used as an operating system for high-performance desktop and laptop computers and net-
work servers. Windows 2000 shares the same graphical user interface as the other Windows
operating systems, but it has more powerful networking, multitasking, and memory-
management capabilities. Windows 2000 can support software written for Windows and it
can provide mainframe-like computing power for new applications with massive memory
and file requirements. It can even support multiprocessing with multiple CPUs.

Windows 98

32-bit operating system that is
closely integrated with the
Internet and that supports
multitasking, multithreading, and
networking.

Windows 95
Earlier version of the Windows
32-bit operating system.

Windows Millennium
Edition (Windows Me)
Enhanced Windows operating
system for consumer users fea-
turing tools for working with
video, photos, music, and home
networking.

Windows 2000

Powerful operating system
developed by Microsoft for use
with 32-bit PCs, workstations,
and network servers. Supports
networking, multitasking, multi-
processing, and Internet
services.
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Microsoft’s Windows 2000 is a
powerful operating system with a
graphical user interface for high-
performance desktop and laptop
computers and network servers.

Windows CE

Portable and compact operating
system designed to run on small
handheld computers, personal
digital assistants, or wireless
communication devices.

Windows XP

Powerful new Windows operat-
ing system that provides reliabil-
ity, robustness, and ease of use
for both corporate and home
PC users.

0sS/2

Powerful operating system used
with 32-bit IBM/PCs or worksta-
tions that supports multitasking,
networking, and very memory-
intensive applications.

Unix

Operating system for all types of
computers, which is machine
independent and supports multi-
user processing, multitasking, and
networking. Used in high-end
workstations and servers.

Linux

Reliable and compactly designed
operating system that is an off-
shoot of Unix and which can run
on many different hardware plat-
forms; is available free or at very
low cost. Used as alternative to
Unix and Windows 2000.

—p—
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There are two basic versions of Windows 2000—a Professional version for users of
stand-alone or client desktop and laptop computers and several server versions designed to
run on network servers and provide network management functions, including tools for cre-
ating and operating Web sites and other Internet services.

Windows XP (for eXPerience) combines the reliability and robustness of Windows
2000 with the ease of use of Windows 98/Me. The Windows XP Home Edition is for home
users and the Windows XP Professional Edition targets mobile and business users.

Windows CE has some of the capabilities of Windows, including its graphical user
interface, but it is designed to run on small handheld computers, personal digital assistants,
or wireless communication devices such as pagers and cellular phones. It is a portable and
compact operating system requiring very little memory. Information appliances and con-
sumer devices can use this operating system to share information with Windows-based PCs
and to connect to the Internet.

OS/2 is a robust 32-bit operating system for powerful IBM or IBM-compatible PCs with
Intel microprocessors. OS/2 is used for complex, memory-intensive applications or those that
require networking, multitasking, or large programs. OS/2 provides powerful desktop com-
puters with mainframe-operating-system capabilities, such as multitasking and supporting
multiple users in networks, and it supports networked multimedia and pen computing appli-
cations. OS/2 has its own graphical user interface and desktop and server versions.

Unix is an interactive, multiuser, multitasking operating system developed by Bell
Laboratories in 1969 to help scientific researchers share data.Unix was developed to connect
various machines together and is highly supportive of communications and networking.
Unix is often used on workstations and servers and provides the reliability and scalability for
running large systems on high-end servers. Unix can run on many different kinds of com-
puters. Application programs that run under Unix can be ported from one computer to run
on a different computer with little modification.

Unix is considered powerful but very complex, with a legion of commands. Graphical user
interfaces have been developed for Unix. Unix cannot respond well to problems caused by the
overuse of system resources such as jobs or disk space. Unix also poses some security problems,
because multiple jobs and users can access the same file simultaneously. Vendors have developed
different versions of Unix that are incompatible, thereby limiting software portability.

Linux is a Unix-like operating system that runs on Intel, Motorola, Alpha, SPARC, and
Mips processors. Linux can be downloaded from the Internet free of charge or purchased for
a small fee from companies that provide additional tools for the software. Because it is free,
reliable, compactly designed, and capable of running on many different hardware platforms,
it has become popular during the past few years among sophisticated computer users and
businesses as an alternative to Unix and Windows 2000. Major application software vendors
are starting to provide versions that can run on Linux. The source code for Linux is available
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along with the operating system software so that it can be modified by software developers to
fit their particular needs.

Linux is an example of open-source software, which provides all computer users with
free access to its source code so that they can modify the code to fix errors or to make
improvements. Open-source software such as Linux is not owned by any company or indi-
vidual. A global network of programmers and users manages and modifies the software, usu-
ally without being paid to do so. The Window on Organizations describes how organizations
are starting to benefit from this new operating system.

Mac OS, the operating system for the Apple Macintosh computer, features multi-
tasking, powerful multimedia and networking capabilities, and a mouse-driven graphical
user interface. New features of this operating system allow users to connect to, explore,
and publish on the Internet and World Wide Web; use Java software (see Section 6.4); and
load Chinese, Japanese, Korean, Indian, Hebrew, and Arabic fonts for use in Web browser
software (see Section 6.3). Mac OS X, the newest generation Apple operating system, has a

open-source software
Software that provides free
access to its program code,
allowing users to modify the
program code to make improve-
ments or fix errors.

Mac OS

Operating system for the
Macintosh computer that sup-
ports multitasking, has access
to the Internet, and has power-
ful graphics and multimedia

new Unix-based foundation for additional reliability, superior graphics, and open-source  capabilities.
features.
DOS is a 16-bit operating system that is used today only with older PCs based on the = DOS

IBM PC standard because so much available application software was written for systems
using DOS. DOS itself does not support multitasking and limits the size of a program in
memory to 640 kilobytes. The newer Microsoft Windows operating systems can run pro-

Operating system for older |16-
bit PCs based on the IBM per-
sonal computer standard.

WHY LINUX?

Burlington Coat Factory, the $2 bil-
lion clothing discounter based in
Burlington, New Jersey, decided to
take the plunge with Linux and
installed this new operating system
on |,150 computers in its 280
stores. Why would such a large
company opt for a new shareware
operating system that can be downloaded free from the Internet?

According to Mike Prince, Burlington’s CIO, Linux was
attractive both for its price and its performance. Burlington
expects to save thousands of dollars in each store by not buying
a commercial operating system. Prince also believes Linux is
more stable than Windows 2000/NT and will be less costly to
support.The company has used Unix for many years and did not
need to learn new skills to use Linux. Burlington runs Linux on
Dell Computer servers in its stores networked to the com-
pany’s inventory system, which runs on a server running Sun
Solaris, a version of Unix.

Cendant Corporation, a $5.3 billion travel services, real
estate, and direct marketing company has deployed Linux servers
and workstations in 60 percent of the 4,500 Days Inn, Howard
Johnson, and Super 8 motels connected to its Unix reservation
management system. Scott Gibson, Cendant’s vice president of
hotel information technology, observes that Linux’s stability and
ease of administration have been “remarkable” Because
Cendant’s franchisees have no information systems specialists on
the premises, the reliability of Linux is especially important.

Small firms are discovering that Linux may be a good choice
for them as well. Linux can save small companies money
because it runs well on older, less powerful machines and lap-
tops. For example, the James G. Murphy Co. in Kenmore,
Washington, which auctions heavy equipment, used cars, and

tools, uses a server running Linux to record all of its auction
bids and payments for goods. Some of Murphy’s auctions draw
more than 1,000 bidders, and the results would be disastrous if
the system crashed.With Linux as its operating system, it never
has. Murphy runs auctions on customer sites as far away as
Texas and Virginia and uses IBM laptop PCs running Linux and
the auction software there too.

Even the Chinese government has embraced Linux.The gov-
ernment does not want to depend excessively on one vendor,
Microsoft, and pay high prices for its operating system software
when it can obtain Linux for free.The fact that Linux is publicly
available and open to user modifications provides assurance
that any security the government wants to build into its com-
puter systems will not have undetected vulnerabilities. The gov-
ernment expects Linux will be running on half of China’s
Internet servers and one-third of its desktop computers by the
end of 2001.

Yet many organizations have not jumped on the Linux band-
wagon. Not all business application software can run on Linux
and the operating system is used primarily on servers providing
Web, e-mail, file-sharing or printing services or to run custom
applications that only require a simple interface.

To Think About: Should a company select Linux as its oper-
ating system for its major business applications? What manage-
ment, organization, and technology factors would have to be
addressed when making that decision?

Sources: Aaron Ricadela, “Linux Is Useful, But Still Can’t Crack Windows,”
Information Week, February 5,2001 and “Linux Comes Alive,” Information Week,
January 24, 2000; Dan Orzech, “Bidding on Linux,” Inc. Technology 2000, no. 2;
Craig S. Smith,“Fearing Control by Microsoft, China Backs the Linux System,” The
New York Times, July 8,2000.



chO6phnj LAUDON 36390 3/21/03 11:46 AM Page 180

180 PartII

Windows

A graphical user interface shell
that runs in conjunction with the
DOS PC operating system.

machine language

A programming language con-
sisting of the |s and Os of binary
code.

assembly language

A programming language devel-
oped in the 1950s that resem-
bles machine language but sub-
stitutes mnemonics for numeric
codes.

FORTRAN (FORmula
TRANslator)

A programming language devel-
oped in 1956 for scientific and
mathematical applications.

COBOL (COmmon
Business Oriented
Language)

Major programming language for
business applications because it
can process large data files with
alphanumeric characters.

BASIC (Beginners All-
purpose Symbolic
Instruction Code)

A general-purpose programming
language used with PCs and for
teaching programming.
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grams written for DOS as well as newer software. DOS is command-driven, but it can pre-
sent a graphical user interface by using the early Microsoft Windows, a highly popular
graphical user interface shell that runs in conjunction with the DOS operating system.

6.3 APPLICATION SOFTWARE

Application software is primarily concerned with accomplishing the tasks of end users. Many
different languages can be used to develop application software. Each has different strengths
and drawbacks. Managers should understand how to evaluate and select software tools and
programming languages that are appropriate for their organization’s objectives.

PROGRAMMING LANGUAGES

The first generation of computer languages consisted of machine language, which requires
the programmer to write all program instructions in the Os and 1s of binary code and to spec-
ify storage locations for every instruction and item of data used. Programming in machine
language was a very slow, labor-intensive process. As computer hardware improved and pro-
cessing speed and memory size increased, programming languages changed from machine
language to languages that have been easier for humans to understand and use. From the
mid-1950s to the mid-1970s, high-level programming languages emerged, allowing pro-
grams to be written with regular words using sentencelike statements. We now briefly
describe the most important high-level languages.

Assembly Language

Assembly language is the next level of programming language up from machine language,
and it is considered a “second-generation” language. Like machine language, assembly lan-
guage (Figure 6-5) is designed for a specific machine and specific microprocessors. Assembly
language makes use of certain mnemonics (e.g., load, sum) to represent machine language
instructions and storage locations. Although assembly language gives programmers great
control, it is costly in terms of programmer time; it is also difficult to read, debug, and learn.
Assembly language is used primarily today in system software.

Third-Generation Languages: FORTRAN, COBOL, BASIC,
Pascal, and C

Third-generation languages specify instructions as brief statements that are more like natural
language than assembly language. They are less efficient in the use of computer resources
than earlier languages; they are easier to write and understand and have made it possible to
create software for business and scientific problems. Important third-generation languages

include FORTRAN, COBOL, C, BASIC, and Pascal.

FORTRAN FORTRAN (FORmula TRANslator) (Figure 6-6) was developed in 1956 to
provide an easier way of writing scientific and engineering applications. FORTRAN is espe-
cially useful in processing numeric data. Many kinds of business applications can be written
in FORTRAN, and contemporary versions provide sophisticated structures for controlling
program logic. FORTRAN is not very good at providing input/output efficiency or in print-
ing and working with lists. The syntax is very strict and keying errors are common, making
the programs difficult to debug.

COBOL COBOL (COmmon Business Oriented Language) (Figure 6-7) came into use
in the early 1960s. It was developed by a committee representing both government and
industry. Rear Admiral Grace M. Hopper was a key committee member who played a major
role in COBOL development. COBOL was designed with business administration in mind,
for processing large data files with alphanumeric characters (mixed alphabetic and numeric
data), and for performing repetitive tasks such as payroll. It is poor at complex mathematical
calculations. Also, there are many versions of COBOL, and not all are compatible with each
other.

BASIC and Pascal BASIC and Pascal are used primarily in education to teach program-
ming. BASIC (Beginners All-purpose Symbolic Instruction Code) was developed in 1964
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by John Kemeny and Thomas Kurtz to teach students at Dartmouth College how to use
computers. BASIC is easy to use, demonstrates computer capabilities well, and requires only
a small interpreter. However, BASIC does few computer processing tasks well even though it
does them all, and different versions of BASIC exist.

Named after Blaise Pascal, the seventeenth-century mathematician and philosopher,
Pascal was developed by the Swiss computer science professor Niklaus Wirth of Zurich in
the late 1960s. With sophisticated structures to control program logic and a simple, power-
ful set of commands, Pascal is used primarily in computer science courses to teach sound
programming practices.

Cand C++ Cis a powerful and efficient language developed at AT&T’s Bell Labs in the
early 1970s. It combines machine portability with tight control and efficient use of computer
resources, and it can work on a variety of computers. It is used primarily by professional pro-
grammers to create operating system and application software, especially for PCs.

C+ + is a newer version of C that is object-oriented (see Section 6.4). It has all the capa-
bilities of C plus additional features for working with software objects. C++ is used for
developing application software.

FOURTH-GENERATION LANGUAGES AND PC
SOFTWARE TOOLS

Fourth-generation languages consist of a variety of software tools that enable end users to
develop software applications with minimal or no technical assistance or that enhance profes-
sional programmers  productivity. Fourth-generation languages tend to be nonprocedural or
less procedural than conventional programming languages. Procedural languages require spec-
ification of the sequence of steps, or procedures, that tell the computer what to do and how to
do it. Nonprocedural languages need only specify what has to be accomplished rather than
provide details about how to carry out the task. Thus, a nonprocedural language can accom-
plish the same task with fewer steps and lines of program code than a procedural language.
Some of these nonprocedural languages are natural languages that enable users to communi-
cate with the computer using conversational commands resembling human speech. Natural
language development is one of the concerns of artificial intelligence (see Chapter 12).

There are seven categories of fourth-generation languages: query languages, report gen-
erators, graphics languages, application generators, very high-level programming languages,
application software packages, and PC tools. Figure 6-8 illustrates the spectrum of these tools
and some commercially available products in each category.

Query Languages
Query languages are high-level languages for retrieving data stored in databases or files.
They are usually interactive, on-line, and capable of supporting requests for information that
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Figure 6-5 Assembly language.
This sample assembly language
command adds the contents of
register 3 to register 5 and then
stores the result in register 5.

Figure 6-6 FORTRAN. This
FORTRAN program
code is part of a program to

sample

compute sales figures for a par-
ticular item.

Figure 6-7 COBOL.This sam-
ple COBOL program code is part
of a routine to compute total
sales figures for a particular item.

Pascal

A programming language used
on PCs and used to teach sound
programming practices in com-
puter science courses.

C

A powerful programming lan-
guage with tight control and effi-
ciency of execution; it is
portable across different micro-
processors and is used primarily
with PCs.

C++
Object-oriented version of the
C programming language.

fourth-generation language
A programming language that
can be employed directly by end
users or less-skilled program-
mers to develop computer appli-
cations more rapidly than con-
ventional programming
languages.

natural language
Programming language that is
very close to human language.

query language

A high-level computer language
used to retrieve specific infor-

mation from databases or files.
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Oriented toward end users Oriented toward IS professionals
Query Application Very high-level
PC languages/ Graphics Application a
software programming
tools report languages generators
packages languages
generators
Lotus 1-2-3 SQL Systat FOCUS AVP Sales/Use Tax APL
WordPerfect RPGHIII SAS Graph Natural People Soft HRMS Nomad2
Internet Explorer Power Builder SAPR/3
Access Microsoft FrontPage

Figure 6-8 Fourth-generation languages. The spectrum of major categories of fourth-generation lan-
guages; commercially available products in each category are illustrated. Tools range from those that are
simple and designated primarily for end users to complex tools designed for information systems pro-

fessionals.

report generator

Software that creates customized
reports in a wide range of for-
mats that are not routinely pro-
duced by an information system.

graphics language

A computer language that dis-
plays data from files or databases
in graphic format.

application generator
Software that can generate
entire information system appli-
cations; the user specifies what
needs to be done, and the appli-
cation generator creates the
appropriate program code.

very high-level program-
ming language

A programming language that
uses fewer instructions than
conventional languages. Used
primarily as a professional pro-
grammer productivity tool.

are not predefined. They are often tied to database management systems (see Chapter 7) or
some of the PC software tools described later in this section. For instance, the query

SELECT ALL WHERE age >40 AND name = “Wilson”

requests all records where the name is “Wilson” and the age is more than 40. Chapter 7 pro-
vides more detail on Structured Query Language (SQL), which has become a standard query
language.

Report Generators

Report generators are software for creating customized reports. They extract data from files
or databases and create reports in many formats. Report generators generally provide more
control over the way data are formatted, organized, and displayed than query languages. The
more powerful report generators can manipulate data with complex calculations and logic
before they are output. Some report generators are extensions of database or query languages.

Graphics Languages

Graphics languages retrieve data from files or databases and display them in graphic format.
Users can ask for data and specify how they are to be charted. Some graphics software can
perform arithmetic or logical operations on data as well. SAS and Systat are examples of pow-
erful analytical graphics software.

Application Generators

Application generators contain preprogrammed modules that can generate entire applica-
tions, greatly speeding development. A user can specify what needs to be done, and the appli-
cation generator will create the appropriate code for input, validation, update, processing,
and reporting. Most full-function application generators consist of a comprehensive, inte-
grated set of development tools: a query language, screen painter, graphics generator, report
generator, decision support/modeling tools, security facilities, a high-level programming lan-
guage, and tools for defining and organizing data. Application generators now include tools
for developing full-function Web sites.

Very High-Level Programming Languages

Very high-level programming languages are designed to generate program code with fewer
instructions than conventional languages such as COBOL or FORTRAN. Programs and
applications based on these languages can be developed in much shorter periods of time. End
users can employ simple features of these languages. However, these languages are designed
primarily as productivity tools for professional programmers. APL and Nomad?2 are exam-
ples of these languages.
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Application Software Packages

A software package is a prewritten, precoded, commercially available set of programs that
eliminates the need for individuals or organizations to write their own software programs for
certain functions. There are software packages for system software, but the vast majority of
package software is application software.

Application software packages consist of prewritten application software that is mar-
keted commercially. These packages are available for major business applications on main-
frames, midrange computers, and PCs. Table 6-2 provides examples of applications for
which packages are commercially available. Although application packages for large complex
systems must be installed by technical specialists, many application packages, especially those
for PCs, are marketed directly to end users. Systems development based on application pack-
ages is discussed in Chapter 10.

PC Software Tools

Some of the most popular and productivity-promoting software tools are the general-
purpose application packages that have been developed for PCs. The most widely used PC
tools include word processing, spreadsheet, data management, presentation graphics, and e-
mail software as well as integrated software packages, Web browsers, and groupware.

Word Processing Software Word processing software stores text data electronically as a
computer file rather than on paper. The word processing software allows the user to make
changes in the document electronically in memory. This eliminates the need to retype an
entire page to incorporate corrections. The software has formatting options to make changes
in line spacing, margins, character size, and column width. Microsoft Word and WordPerfect
are popular word processing packages. Figure 6-9 illustrates a Microsoft Word screen dis-
playing text, spelling and grammar checking, and major menu options.

Most word processing software has advanced features that automate other writing tasks:
spelling checkers, style checkers (to analyze grammar and punctuation), thesaurus programs,
and mail merge programs, which link letters or other text documents with names and
addresses in a mailing list. The newest versions of this software can create and access Web
pages.

Although today’s word processing programs can turn out very polished-looking docu-
ments, businesses that need to create highly professional-looking brochures, manuals, or
books will likely use desktop publishing software for this purpose. Desktop publishing soft-
ware allows for more control over the placement of text, graphics, and photos in the layout
of a page than does word processing software. Users of this software can design the layout
determine spacing between letters, words, and lines; reduce or enlarge graphics; or rearrange
blocks of text and graphics, producing finished documents that look like those created by a

TABLE 6-2
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software package

A prewritten, precoded, com-
mercially available set of pro-
grams that eliminates the need
to write software programs for
certain functions.

word processing software
Software that handles electronic
storage, editing, formatting, and
printing of documents.

Pipz
i ™

desktop publishing software
Software that produces profes-
sional quality documents with
design, graphics, and special lay-
out features.

EXAMPLES OF APPLICATION SOFTWARE PACKAGES

Accounts receivable

Bond and stock management
Computer-aided design (CAD)
Electronic commerce storefront
E-mail

Enterprise resource planning (ERP)
Groupware

Healthcare

Hotel management

Internet telephone

Job costing
Library systems
Life insurance
Mailing labels
Mathematical/statistical modeling
Order processing
Payroll

Process control
Tax accounting
Web browser
Word processing
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Figure 6-9 Text and the spell-
checking option in Microsoft
Word.Word processing software
provides many easy-to-use
options to create and output a
text document to meet a user’s

specifications.
Source: Courtesy of Microsoft.

spreadsheet

Software displaying data in a grid
of columns and rows, with the
capability of easily recalculating
numerical data.

data management software
Software used for creating and
manipulating lists, creating files
and databases to store data, and
combining information for
reports.

presentation graphics
Software to create professional-
quality graphics presentations
that can incorporate charts,
sound, animation, photos, and
video clips.
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professional print shops. Adobe Pagemaker and QuarkXpress are two popular desktop pub-
lishing packages.

Spreadsheets Electronic spreadsheet software provides computerized versions of tradi-
tional financial modeling tools such as the accountant’s columnar pad, pencil, and calculator.
An electronic spreadsheet is organized into a grid of columns and rows. The power of the
electronic spreadsheet is evident when one changes a value or values because all other related
values on the spreadsheet will be automatically recomputed.

Spreadsheets are valuable for applications in which numerous calculations with pieces of
data must be related to each other. Spreadsheets also are useful for applications that require
modeling and “what-if” analysis. After the user has constructed a set of mathematical rela-
tionships, the spreadsheet can be recalculated instantaneously using a different set of assump-
tions. A number of alternatives can easily be evaluated by changing one or two pieces of data
without having to rekey in the rest of the worksheet. Many spreadsheet packages include
graphics functions that can present data in the form of line graphs, bar graphs, or pie charts.
The most popular spreadsheet packages are Microsoft Excel and Lotus 1-2-3. The newest
versions of this software can read and write Web files.

Figure 6-10 illustrates the output from a spreadsheet for a breakeven analysis and its
accompanying graph.

Data Management Software Although spreadsheet programs are powerful tools for
manipulating quantitative data, data management software is more suitable for creating
and manipulating lists and for combining information from different files. PC data manage-
ment packages have programming features and easy-to-learn menus that enable nonspecial-
ists to build small information systems.

Data management software typically has facilities for creating files and databases and for
storing, modifying, and manipulating data for reports and queries. A detailed treatment of
data management software and database management systems can be found in Chapter 7.
Popular data management software for the personal computer includes Microsoft Access,
which has been enhanced to publish data on the Web. Figure 6-11 shows a screen from
Microsoft Access illustrating some of its capabilities.

Presentation Graphics Presentation graphics software allows users to create professional-
quality graphics presentations. This software can convert numeric data into charts and other
types of graphics and can include multimedia displays of sound, animation, photos, and
video clips. The leading presentation graphics packages include capabilities for computer-
generated slide shows and for translating content for the Web. Microsoft PowerPoint, Lotus
Freelance Graphics, and Aldus Persuasion are popular presentation graphics packages.
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Total fixed cost 19,000.00
Variable cost per unit 3.00
Average sales price 17.00
Contribution margin 14.00
Breakeven point 1,357
Custom Neckties Pro Forma Income Statement
Units sold 0.00 679 1,357 2,036 2,714
Revenue 0 11,536 23,071 34,607 46,143
Fixed cost 19,000 19,000 19,000 19,000 19,000
Variable cost 0 2,036 4,071 6,107 8,143
Total cost 19,000 21,036 23,071 25,107 27,143
Profit/Loss (19,000) (9,500) 0 9,500 19,000
Custom Neckties
Breakeven Analysis
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0.00 679 1,357 2,036 2,714
Units Sold
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Integrated Software Packages and Software Suites Integrated software packages com-
bine the functions of the most important PC software packages, such as word processing,
spreadsheets, presentation graphics, and data management. This integration provides a more
general-purpose software tool and eliminates redundant data entry and data maintenance.
For example, the breakeven analysis spreadsheet illustrated in Figure 6-10 could be reformat-
ted into a polished report with word processing software without separately keying the data
into both programs. Integrated packages are a compromise. Although they can do many
things well, they generally do not have the same power and depth as single-purpose packages.

-
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Figure 6-10 Spreadsheet soft-
ware. Spreadsheet software orga-
nizes data into columns and rows
for analysis and manipulation.
Contemporary spreadsheet soft-
ware provides graphing abilities
for clear visual representation of
the data in the spreadsheets. This
sample breakeven analysis is rep-
resented as numbers in a spread-
sheet as well as a line graph for
easy interpretation.

integrated software package
A software package that pro-
vides two or more applications,
such as word processing and
spreadsheets, providing for easy
transfer of data between them.

Figure 6-11 Data manage-
ment software. This screen from
Microsoft Access illustrates
some of its powerful capabilities
for managing and organizing

information.
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Users can create professional-
looking electronic presentations
incorporating text, diagrams, and
other multimedia elements using
presentation graphics software. This
slide was created with Microsoft
PowerPoint.

Office 2000 and Office XP
Integrated software suites with
capabilities for supporting col-
laborative work on the Web or
incorporating information from
the Web into documents.

electronic mail (e-mail)
The computer-to-computer
exchange of messages.

Web browser

An easy-to-use software tool for
accessing the World Wide Web
and the Internet.
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Integrated software packages should be distinguished from software suites, which are
collections of application software sold as a unit. Microsoft Office is an example. This soft-
ware suite contains Word word processing software, Excel spreadsheet software, Access data-
base software, PowerPoint presentation graphics software, and Outlook, a set of tools for
e-mail, scheduling, and contact management. Office 2000 and Office XP contain addi-
tional capabilities to support collaborative work on the Web. Documents created with Office
tools can be viewed with a Web browser and published on a Web server. Office XP users can
access information from the Web and insert it in documents and manage their e-mail
accounts from a single view. Software suites have some features of integrated packages, such
as the ability to share data among different applications, but they consist of full-featured ver-
sions of each type of software.

E-mail Software Electronic mail (e-mail) is used for the computer-to-computer exchange
of messages and is an important tool for communication and collaborative work. A person can
use a networked computer to send notes or lengthier documents to a recipient on the same
network or a different network. Many organizations operate their own electronic-mail sys-
tems, but communications companies such as MCI and AT&T offer these services, as do
commercial on-line information services such as America Online and services on the Internet.

Web browsers and the PC software suites have e-mail capabilities, but specialized e-mail
software packages such as Eudora are also available for use on the Internet. In addition to
providing electronic messaging, many e-mail software packages have capabilities for routing
messages to multiple recipients, message forwarding, and attaching text documents or multi-
media to messages.

Web Browsers Web browsers are easy-to-use software tools for displaying Web pages and
for accessing the Web and other Internet resources. Web browser software features a point-
and-click graphical user interface that can be employed throughout the Internet to access and
display information stored on computers at other Internet sites. Browsers can display or pre-
sent graphics, audio, and video information as well as traditional text, and they allow you to
click on-screen buttons or highlighted words to link to related Web sites. Web browsers have
become the primary interface for accessing the Internet or for using networked systems based
on Internet technology. You can see examples of Web browser software by looking at the
illustrations of Web pages in each chapter of this text.

The two leading commercial Web browsers are Microsoft’s Internet Explorer and
Netscape Navigator, which is available as part of the Netscape Communicator software suite.
They include capabilities for using e-mail, file transfer, on-line discussion groups, and bul-
letin boards, along with other Internet services. Newer versions of these browsers contain
support for Web publishing and work group computing. (See the following discussion of
groupware.)
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TABLE 6-3 GROUPWARE CAPABILITIES

Group writing and commenting
Electronic mail distribution
Scheduling meetings and appointments
Shared files and databases

Shared time lines and plans

Electronic meetings and conferences

Groupware Groupware provides functions and services to support the collaborative activ-  groupware

ities of work groups. Groupware includes software for information-sharing, electronic meet-  Software that provides functions
ings, scheduling, and e-mail, and a network to connect the members of the group as they and services that support the
work on their own desktop computers, often in widely scattered locations. Table 6-3 collaborative activities of work
describes groupware capabilities. groups.

Groupware enhances collaboration by allowing the exchange of ideas electronically. All
the messages on a topic can be saved in a group, and stamped with the date, time, and
author. All of these messages can be followed in a thread to see how a discussion evolved. (A thread
thread is a series of messages in an on-line discussion that have been posted as replies to each A series of messages in on-line
other.) Any group member can review the ideas of others at any time and add to them, or  discussions on a specified topic
individuals can post a document for others to comment on or edit. Members can post  that have been posted as replies
requests for help, allowing others to respond. Finally, if a group so chooses, members can to each other. Each message in a
store their work notes on the groupware so that all others in the group can see what progress  thread can be read to see how a
is being made, what problems occur, and what activities are planned. The leading commer- discussion evolved.
cial groupware product has been Lotus Notes from the Lotus Development Corporation.
The Internet is rich in capabilities to support collaborative work. Recent versions of
Microsoft Internet Explorer and Netscape Communicator include groupware functions,
such as e-mail, electronic scheduling and calendaring, audio and data conferencing, and elec-
tronic discussion groups and databases (see Chapters 8 and 12). Microsoft’s Office 2000 and
Office XP software suites include groupware features using Web technology. Powerful Web-
based groupware features can also be found in products such as Opentext’s Livelink.

SOFTWARE FOR ENTERPRISE INTEGRATION:
ENTERPRISE SOFTWARE AND MIDDLEWARE

Chapters 2 and 3 discussed the growing organizational need to integrate functions and busi-
ness processes to improve organizational control, coordination, and responsiveness by allowing

Groupware facilitates collaboration
by enabling members of a group to
share documents, schedule meet-
ings and discuss activities, events,
and issues. lllustrated are capabili-
ties for following a threaded discus-
sion.
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enterprise software

Set of integrated modules for
applications such as sales and
distribution, financial accounting,
investment management, materi-
als management, production
planning, plant maintenance, and
human resources, that allow data
to be used by multiple functions
and business processes.

middleware

Software that connects two dis-
parate applications, allowing
them to communicate with each
other and to exchange data.

enterprise application inte-
gration software

Software that ties together mul-
tiple applications to support
enterprise integration.

Figure 6-12 Middleware. Mid-
dleware is software that can be
used to pass commands and data
between two disparate applica-
tions so that they can work
together.
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data and information to flow more freely between different parts of the organization. Poorly
integrated applications can create costly inefficiencies or slow customer service, which become
competitive liabilities. Alternative software solutions are available to promote enterprise inte-
gration.

One alternative, which we introduced in Chapter 2, is to replace isolated systems that
cannot communicate with each other with an enterprise software package. Chapter 2 intro-
duced enterprise systems. Enterprise software consists of a set of interdependent modules
for applications such as sales and distribution, financial accounting, investment manage-
ment, materials management, production planning, plant maintenance, and human
resources that allow data to be used by multiple functions and business processes for more
precise organizational coordination and control. The modules can communicate with each
other directly by sharing a common repository of data. Contemporary enterprise systems use
a client/server computing architecture. Major enterprise software vendors include SAP,
Oracle, PeopleSoft, and Baan. These vendors are now enhancing their products to provide
more capabilities for supply chain management and exchange of data with other enterprises.

Individual companies can implement all of the enterprise software modules offered by a
vendor or select only the modules of interest to them. They can also configure the software
they select to match the way they do business. For example, they could configure the soft-
ware to track revenue by product line, geographical unit, or distribution channel. However,
the enterprise software may not be able to support some companies’ unique business
processes and often requires firms to change the way they work. Chapter 11 describes the
challenges of implementing enterprise software in greater detail.

Most firms cannot jettison all of their existing systems and create enterprise-wide inte-
gration from scratch. Many existing legacy mainframe applications are essential to daily
operations and very risky to change, but they can be made more useful if their information
and business logic can be integrated with other applications (Noffsinger, Niedbalski, Blanks,
and Emmart, 1998). One way to integrate various legacy applications is to use special soft-
ware called middleware to create an interface or bridge between two different systems.
Middleware is software that connects two otherwise separate applications, allowing them to
communicate with each other and to pass data between them (see Figure 6-12). Middleware
may consist of custom software written in-house or a software package. There are many dif-
ferent types of middleware. One important use of middleware is to link client and server
machines in client/server computing and increasingly to link a Web server to data stored on
another computer. This allows users to request data from the computer in which they are
stored using forms displayed on a Web browser, and it enables the Web server to return
dynamic Web pages based on information users request.

Instead of custom-writing software to connect one application to another, companies
can purchase enterprise application integration software to connect disparate applications
or application clusters. Enterprise application integration is the process of tying together
multiple applications to support the flow of information across multiple business units and
systems. Enterprise application integration software can consist of middleware for passing
data between two different systems or business process integration tools that link applica-
tions together through business process modeling. The software allows system builders to
model their business processes graphically and define the rules that applications should fol-
low to make these processes work. The software then generates the underlying program code
to link existing applications to each other to support those processes. Because the enterprise
application integration software is largely independent of the individual applications it con-
nects, the organization can change its business processes and grow without requiring changes
to the applications. A few enterprise application integration tools allow multiple businesses
to integrate their systems into an extended supply chain.

Middle Data, Application
ware Commands B

Application Data,
A

Commands
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6.4 CONTEMPORARY TOOLS FOR
SOFTWARE DEVELOPMENT

A growing backlog of software projects and the need for businesses to fashion systems that
are flexible or that can run over the Internet have stimulated approaches to software develop-
ment based on object-oriented programming tools and new programming languages such as
Java, hypertext markup language (HTML), and Extensible Markup Language (XML).

OBJECT-ORIENTED PROGRAMMING

Traditional software development methods have treated data and procedures as independent
components. A separate programming procedure must be written every time someone wants
to take an action on a particular piece of data. The procedures act on data that the program
passes to them.

What Makes Object-oriented Programming Different?

Object-oriented programming combines data and the specific procedures that operate on  object-oriented
those data into one object. The object combines data and program code. Instead of passing ~ programming
data to procedures, programs send a message for an object to perform a procedure that is ~ An approach to software devel-
already embedded into it. (Procedures are termed methods in object-oriented languages.) The opment that combines data and
same message may be sent to many different objects, but each will implement that message  procedures into a single object.
differently.
For example, an object-oriented financial application might have Customer objects
sending debit and credit messages to Account objects. The Account objects in turn might
maintain Cash-on-Hand, Accounts-Payable, and Accounts-Receivable objects.
An object’s data are hidden from other parts of the program and can only be manipu-
lated from inside the object. The method for manipulating the object’s data can be changed
internally without affecting other parts of the program. Programmers can focus on what they
want an object to do, and the object decides how to do it.
An object’s data are encapsulated from other parts of the system, so each object is an
independent software building block that can be used in many different systems without
changing the program code. Thus, object-oriented programming is expected to reduce the
time and cost of writing software by producing reusable program code or software chips that
can be reused in other related systems. Future software work can draw on a library of reusable
objects, and productivity gains from object-oriented technology could be magnified if
objects were stored in reusable software libraries and explicitly designed for reuse (Fayad and
Cline, 1996). However, such benefits are unlikely to be realized unless organizations develop
appropriate standards and procedures for reuse (Kim and Stohr, 1998). Objects that can be
assembled into complete systems are becoming commercially available through networks.
These network-based software services should lead to further software economies for firms.
Object-oriented programming has spawned a new programming technology known as
visual programming. With visual programming, programmers do not write code. Rather,  visual programming
they use a mouse to select and move around programming objects, copying an object froma  The construction of software
library into a specific location in a program, or drawing a line to connect two or more  programs by selecting and
objects. Visual Basic is a widely used visual programming tool for creating applications that ~ arranging programming
run on Microsoft Windows. objects rather than by writing
program code.

Object-oriented Programming Concepts

Object-oriented programming is based on the concepts of class and inheritance. Program
code is not written separately for every object but for classes, or general categories, of similar
objects. Objects belonging to a certain class have the features of that class. Classes of objects

in turn can inherit all the structure and behaviors of a more general class and then add vari-  class

ables and behaviors unique to each object. New classes of objects are created by choosing an ~ The feature of object-oriented

existing class and specifying how the new class differs from the existing class, instead of start-  programming in which all

ing from scratch each time. objects belonging to a certain
Classes are organized hierarchically into superclasses and subclasses. For example, a car class have all of the features of

class might have a vehicle class for a superclass, so that it would inherit all the methods and that class.
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With visual programming tools such
as IBM’s Visual Age Generator, work-
ing software programs can be cre-
ated by drawing, pointing, and click-
ing instead of writing program code.

inheritance

The feature of object-oriented
programming in which a specific
class of objects receives the fea-
tures of a more general class.
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data previously defined for vehicle. The design of the car class would only need to describe
how cars differ from vehicles. A banking application could define a Savings-Account object
that is very much like a Bank-Account object with a few minor differences. Savings-Account
inherits all the Bank-Account’s state and methods and then adds a few extras.

We can see how class and inheritance work in Figure 6-13, which illustrates a tree of
classes concerning employees and how they are paid. Employee is the common ancestor of
the other four classes. Nonsalaried and Salaried are subclasses of Employee, whereas
Temporary and Permanent are subclasses of Nonsalaried. The variables for the class are in the
top half of the box, and the methods are in the bottom half. Dark-shaded items in each box
are inherited from some ancestor class. (For example, by following the tree upward, we can
see that Name and ID in the Nonsalaried, Salaried, Temporary, and Permanent subclasses are
inherited from the Employee superclass [ancestor class].) Lighter-shaded methods, or class
variables, are unique to a specific class and they override, or redefine, existing methods.

Figure 6-13 Class, subclasses, and overriding. This figure illustrates how a message’s method can

come from the class itself or from an ancestor class. Class variables and methods are shaded when they

are inherited from above.

Name (Class variables)
ID
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Appropriateness

Some languages are general-purpose languages that can be used on a variety of problems,
whereas others are special-purpose languages suitable for only limited tasks. COBOL has
been excellent for business data processing but poor at mathematical calculations. Language
selection involves identifying the organizational use for the software and the users.
Application software should also be easy to maintain and change, and flexible enough so that
it can grow with the organization. These organizational considerations have direct long-term
cost implications.

Efficiency

Although less important than in the past, the efficiency with which a language compiles and
executes remains a consideration when purchasing software. Some programming languages
are more efficient in the use of machine time than others and there are instances where such
considerations outweigh personnel costs. Languages with slow compilers or interpreters,
such as BASIC or Java or fourth-generation languages may prove too slow and expensive in
terms of machine time for systems that must handle many thousands of transactions per sec-
ond (see Chapter 10).

Compatibility

Application software must be able to run on the firm’s hardware and operating system plat-
form. Likewise, the firm’s operating system software must be compatible with the software
required by the firm’s mainstream business applications. Mission-critical applications typi-
cally have large volumes of transactions to process and require robust operating systems that
can handle large complex software programs and massive files.

Support

In order to be effective, a programming language must be easy for the firm’s programming
staff to learn, and the staff should have sufficient knowledge of that software so that they can
provide ongoing support for all of the systems based on that software. It is also important to
purchase package software that has widespread use in other organizations and is supported
by many consulting firms and services. Another kind of support is the availability of software
editing, debugging, and development aids.

WEB PAGE DEVELOPMENT ToOOL EXERCISE: DEVELOPING
A WEB PAGE

Tony Jilnek, a good friend of yours, owns and operates a local barbershop. On several occa-
sions, Tony has mentioned that he would like to build a Web page for his barbershop, but
does not know where to begin. You recall that Netscape has an on-line Web page building
tool at hetp://home.bigstep.netscape.com/ to help people like Tony get started with Web
page development. The on-line home page building tool is a great tool for beginners, since it
enables them to build simple Web pages very quickly using Netscape Communicator,
Netscape Navigator Gold or Microsoft Internet Explorer.

Follow the on-line instructions for selecting and customizing a template. Begin by click-
ing on “Try Us for Free,” and then click on “Test Drive.” Finally, use the information pro-
vided below to build the Jilnek’s Barbershop Web page.

. Dick the design you prefer.

a
b. Choose either a preset color combination or select your own color combination.

0

Select a font for both your headline and your body text.

&

Now pick the layout you would like to use.
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e. Select from one of the 25 pictures offered. You will be asked to search for a barbershop
picture later in the exercise.

f. Write a headline that site visitors will see. You will be able to enter the title and intro-
duction later.

g. The introduction should read, “JilneK’s Barbershop is located in San Francisco. The
barbershop is family owned, and has been in operation since the 1950s.” You may want
to add “JilneK’s Barbershop is open 6 days a week, Monday through Saturday from 7
AM. to 7 M. Appointments are not necessary.”

h. Write a way to contact you on the Internet. A hot link might be: The Shop and Timbo’s
Barbershop Web Server. Use your current e-mail address as the e-mail link for JilneK’s
Barbershop.

i. The introduction should read, “Jilnek’s Barbershop is located in San Francisco,
California. The barbershop is family owned and has been in operation since the
1950s.”

jo Next enter information that will enable the software to create a map for those who
wish to go to your business. You may enter any address in the U.S. or Canada (it need
not be in San Francisco for this example, although it would have to be correct for an
actual Web site.)

k. Enter the proper business name and create a Web address and write a screen name.

1. Build your Web page. Your instructor will provide you with instructions on how to
save and print your Web page.

m. After examining the initial Web page, you realize that graphics will enhance the Web
page. Using a browser of your choice, locate and download a picture of a barber pole.
Also, try to locate a picture of an old barber chair or barber tools. Save these images to
a disk, preferably to the same location where the Jilnek Web page is currently stored.

n. Using the help feature of a Web page editor of your choice, research how to insert and
delete images on a Web page.

o. Modify the Jilnek’s Barbershop Web page to include the graphics that you downloaded.
Insert the images where you think appropriate. Save and print this final version of the
JilneK’s Barbershop Web page.

Managers should know how to select and manage the organization’s software assets in the
firm’s information technology (IT) infrastructure. They should understand the advantages and
disadvantages of building and owning these assets or of renting them from outside services.
Managers should also be aware of the strengths and weaknesses of business software tools, the
tasks for which they are best suited, and whether these tools fit into the firm’s long-term strat-
egy and IT infrastructure. Trade-offs between efficiency, ease of use, and flexibility should be
carefully analyzed. These organizational considerations have long-term cost implications.

Software can either enhance or impede organizational performance, depending on the soft-
ware tools and services selected and how they are used. Organizational needs should drive
software selection. Software tools selected should be easy for the firm’s information systems
(IS) staff to learn and maintain and be flexible enough to grow with the organization.
Software for non-IS specialists should have easy-to-use interfaces and be compatible with the
firm’s other software tools. Software services provided by outside vendors should fit into
organizational computing plans.

A range of system and application software technologies is available to organizations. Key
technology decisions include the appropriateness of the software tool for the problem to be
addressed; compatibility with the firm’s hardware and other components of the I'T infrastruc-
ture; the efficiency of the software for performing specific tasks; vendor support of software
packages and software services; and capabilities for debugging, documentation, and reuse.
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Why is selecting both system and application software for the organization an impor-

tant management decision?

Should organizations use application service providers (ASPs) for all of their software

needs? Why or why not?

SUMMARY

Describe the major types of software. The major types of soft-
ware are system software and application software. Each
serves a different purpose. System software manages the com-
puter resources and mediates between application software
and computer hardware. Application software is used by
application programmers and some end users to develop spe-
cific business applications. Application software works
through system software, which controls access to computer
hardware.

Examine the functions of system software and compare leading
PC operating systems. System software coordinates the various
parts of the computer system and mediates between applica-
tion software and computer hardware. The system software
that manages and controls the activities of the computer is
called the operating system. Other system software includes
computer-language translation programs that convert pro-
gramming languages into machine language and utility pro-
grams that perform common processing tasks.

The operating system acts as the chief manager of the
information system, allocating, assigning, and scheduling
system resources and monitoring the use of the computer.
Multiprogramming, multitasking, virtual storage, time shar-
ing, and multiprocessing enable system resources to be used
more efficiently so that the computer can attack many prob-
lems at the same time.

Multiprogramming (multitasking in PC environments)
allows multiple programs to use the computer’s resources
concurrently. Virtual storage splits up programs into small
portions so that the main memory can be used more effi-
ciently. Time sharing enables many users to share computer
resources simultaneously by allocating each user a tiny slice of
computing time. Multiprocessing is the use of two or more
CPUs linked together working in tandem to perform a task.

In order to be executed by the computer, a software program
must be translated into machine language via special language-
translation software—a compiler, an assembler, or an inter-
preter.

PC operating systems have developed sophisticated capa-
bilities such as multitasking and support for multiple users
on networks. Leading PC operating systems include
Windows XP, Windows 98 and Windows Me, Windows CE,
Windows 2000, OS/2, Unix, Linux, Mac OS, and DOS. PC
operating systems with graphical user interfaces have gained
popularity over command-driven operating systems.

Analyze the strengths and limitations of the major application
programming languages and software tools. The general trend

in software is toward user-friendly, high-level languages that
both increase professional programmer productivity and
make it possible for amateurs to use information systems.

Conventional programming languages include assembly
language, FORTRAN, COBOL, C, BASIC, and Pascal.
Conventional programming languages make more efficient
use of computer resources than fourth-generation languages
and each is designed to solve specific types of problems.

Fourth-generation languages include query languages,

report generators, graphics languages, application generators,
very high-level programming languages, application software
packages, and PC software tools. They are less procedural
than conventional programming languages and enable end
users to perform many software tasks that previously required
technical specialists. Popular PC software tools include word
processing, spreadsheet, data management, presentation
graphics, and e-mail software along with Web browsers and
groupware. Enterprise software, middleware, and enterprise
application integration software are all software tools for pro-
moting enterprise-wide application integration.
Describe contemporary approaches to software development.
Object-oriented programming combines data and proce-
dures into one object, which can act as an independent soft-
ware building block. Each object can be used in many differ-
ent systems without changing program code.

Java is an object-oriented programming language designed
to operate on the Internet. It can deliver precisely the soft-
ware functionality needed for a particular task as a small
applet that is downloaded from a network. Java can run on
any computer and operating system. HTML is a page
description language for creating Web pages. XML is a lan-
guage for creating structured documents in which data are
tagged for meanings. The tagged data in XML documents
can be manipulated and used by other computer systems.
Ldentify important issues in the management of organizational
software assets. Software represents a major organizational
asset that should be carefully managed. Managers need to
balance the costs and benefits of developing software in-
house versus renting the software from an application service
provider. Software maintenance can account for more than
50 percent of information system costs. Criteria such as effi-
ciency, compatibility with the organization’s technology plat-
form, support, and whether the software language or tool is
appropriate for the problems and tasks of the organization
should govern software selection.
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ActiveX, 191
Application generator, 182

Application service provider

(ASP), 194
Application software, 173
Assembly language, 180

BASIC (Beginners All-purpose
Symbolic Instruction
Code), 180

C, 181
C++,181
Class, 189

COBOL (COmmon Business
Oriented Language), 180

Compiler, 176

Data management

software, 184

Desktop publishing
software, 183

DOS, 179
Electronic mail (e-mail), 186

Enterprise application
integration software, 188

Enterprise software, 188

FORTRAN (FORmula
TRAN:slator), 180

Fourth-generation
language, 181

Graphical user interface

(GUD, 176
Graphics language, 182
Groupware, 187

Hypertext markup language
(HTML), 192

Inheritance, 190

Integrated software
package, 185

Interpreter, 176

Java, 191

Linux, 178

Machine language, 180

Mac OS, 179

Middleware, 188

Multiprocessing, 175

Multiprogramming, 174
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Multitasking, 174

Multithreading, 174

Natural language, 181

Object code, 176

Object-oriented
programming, 189

Office 2000 and Office XP, 186

Open-source software, 179

Operating system, 173

0S/2,178

Pascal, 181

Presentation graphics, 184

Program, 172

Query language, 181

Report generator, 182

Software, 172

Software package, 183

Source code, 176

Spreadsheet, 184

System software, 173

Thread, 187

Time sharing, 175

Unix, 178

Utility program, 176

Very high-level programming
language, 182

Virtual storage, 174

Visual programming, 189

Web browser, 186

Web server, 192

Windows, 180

Windows CE, 178

Windows 95, 177

Windows 98, 177

Windows Millennium Edition
(Windows Me), 177

Windows XP, 178

Windows 2000, 177

Word processing software, 183

XHTML (Extensible Hypertext
Markup Language), 194

XML (eXtensible Markup
Language), 192

Year 2000 problem (Y2K), 195

What are the major types of software? How do they
differ in terms of users and uses?

What is the operating system of a computer? What
does it do?

Describe multiprogramming, virtual storage, time
sharing, and multiprocessing. Why are they important
for the operation of an information system?

What is the difference between an assembler, a com-
piler, and an interpreter?

Define and describe graphical user interfaces.
Compare the major PC operating systems.

Name three high-level programming languages.
Describe their strengths and weaknesses.

Define fourth-generation languages and list the seven
categories of fourth-generation tools.

What is the difference between fourth-generation lan-
guages and conventional programming languages?

What is the difference between an application genera-
tor and an application software package? Between a
report generator and a query language?

Name and describe the most important PC software
tools.

Name and describe the kinds of software that can be
used for enterprise integration.

What is object-oriented programming? How does it
differ from conventional software development?
What is Java? Why are firms building applications
using this language?

What are HTML and XML? Compare their capabili-
ties. Why are they importane?

Name and describe three issues in managing software
assets.

Why are organizations using application service
providers? What benefits do they provide?

What criteria should be used when selecting software
for the organization?
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Which is the better Internet software tool, Internet Explorer or
Netscape Communicator? Your instructor will divide the class
into two groups to research this question. To prepare your analy-
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sis, use articles from computer magazines and the Web and exam-
ine the software’s features and capabilities. If possible, use presen-
tation software to present your findings to the class.

TOOLS FOR INTERACTIVE LEARNING

INTERNET CONNECTION

The Internet Connection for this chapter will direct you to a

series of Web sites of computer software vendors where you ~

can complete an exercise to analyze the capabilities of various
types of computer software. You can also use the Interactive
Study Guide to test your knowledge of the topics in this chapter
and get instant feedback where you need more practice.

ELECTRONIC COMMERCE PROJECT

At the Laudon Web site for Chapter 6, you will find an
Electronic Commerce project for logistics planning.

3
S

W7 CD-ROM

If you use the Multimedia Edition CD-ROM with this chap-

ter, you can complete an interactive exercise asking you to
select the appropriate programming language or application soft-
ware for a series of business problems. You can also find a video
clip illustrating the capabilities of geographic information system
(GIS) software, an audio overview of the key themes of this chap-
ter, and bullet text summarizing the key points of the chapter.

CASE STUDY  Sunburst Hotels International Turns to an Application

Service Provider

When Sunburst Hotels International Inc. was spun off in late
1997, the company had no IT infrastructure, and CIO Charles
Warczak had to create it. Sunburst earned about $114 million in
1997 by owning and operating 87 hotels in 27 states, including
some Comfort Inns and EconoLodges. He knew his company
could not perform all the many complex functions required
without the support of application packages. Choice Hotels
International Corp., Sunburst’s former parent company, was
using an enterprise resource planning (ERP) system from
PeopleSoft, and Warczak wanted to use the same system. The
major problem he faced was the costs. Warczak calculated that
to acquire and install the ERP package he wanted, the company
would have had to spend $1.5 million on capital expenses
(mainly computer hardware and software) up front, a hefty cost
for the small, newly independent company. And that was only
the beginning of his projected costs. In this case study we exam-
ine his problem and the method he selected to solve it.

Installing a new ERP system can be very expensive, particu-
larly for a start-up or a new spin-off. In Sunburst’s case, Warczak
met with both IS and finance personnel at Choice to determine
Sunburst’s needs and costs. They ultimately concluded that
Sunburst needed to spend well over $1 million up front on hard-
ware and software, including both computers and networking.
In addition, they would need to purchase Oracle data manage-
ment software for $500,000 to support the PeopleSoft ERP sys-
tem. And these were only part of the cost.

Complex computer systems require highly skilled staffs to
run and maintain them, and Warczak estimated that the cost of
such a staff for his small corporation would be about $500,000.
However, the immediate problem was even tougher: how to
locate and hire such a staff in the first place. Skilled technicians
are in short supply and so finding and hiring them was a sub-
stantial challenge. Warczak needed staff skilled in PeopleSoft
software, and the competition for experienced ERP technicians
was fierce everywhere but particularly so in the greater
Washington D.C. area (Sunburst headquarters are in Silver
Springs, Maryland, a Washington suburb). Networking experts
were also difficult to locate and hire. However, hiring such a
skilled staff would not solve the problem because once hired,
Warczak would have to face the challenge of keeping employees
who are in such high demand. “We'd have a real tough time
holding on to people who are experts in, say, the accounts
payable module,” said Warczak. And, thinking about additional
long-range costs, he added, “There’s a lot of cost with high
turnover.”

Being bottom-line oriented, Warczak did not like all of this
cost because he believed that “Everything at the corporate office
including IT is an overhead [expense].” However, the company
had another major concern as well. ERP software is extremely
complex and a successful implementation can be a very long and
arduous process. Judging by implementations at other corpora-
tions, Sunburst was facing a minimum implementation period
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of six to eight months. However, Sunburst had an example
closer to home. Choice had faced the same problem a year ear-
lier (prior to the Sunburst spin-off) when it installed PeopleSoft.
Although they were ultimately pleased with the software, the
implementation “was a disaster,” according to Warczak. “There
were lots of cost overruns.” He added that once the implementa-
tion was completed, “functionality was terrible” because of tech-
nical problems and the long learning curve for creating an infra-
structure.

With all this information and experience, the decision was
not difficult. Warczak opted to outsource his ERP system.
However, because he did not want to turn over to outsiders the
computer system and all the vital ongoing tasks the hotel relied
on, he chose a route that had only recently become available: an
application service provider (ASP). ASPs are different because
they own and operate the computer hardware and software and
rent usage on the computer application to customers through
the Web or a private network. The customer, in this case
Sunburst, pays the ASP and uses the system as if it owned it, but
the ASP actually operates and maintains both the software and
hardware.

Companies have been renting software in this way since
1997, and software renters include PeopleSoft, J. D. Edwards &
Co., Great Plains Software Inc., and Oracle Corp. Sunburst
selected a lesser-known ASP, USinternetworking Inc. (USi) of
nearby Annapolis, Maryland, and signed a five-year contract
that began on April 1, 1999. Let us look at the benefits for
Sunburst of going this route.

The fundamental change, out of which every other benefit
flows, is that Sunburst did not have to purchase and own its
computers (except for PCs or network computers). The com-
pany also did not have to buy the PeopleSoft and Oracle soft-
ware. In addition, the costs of building and maintaining a net-
work were eliminated because Sunburst accesses its ERD via the
Web. The only Sunburst costs, in addition to the monthly
rental, are for PCs, Web browsers, and telephone lines to con-
nect to the Web. Thus, most of Sunburst’s infrastructure start-
up costs were eliminated. The company did have the normal
personnel costs connected to converting from the old system (in
this case Choice’s system) to the new one and learning the new
system. Sunburst has not released the amount of its monthly fee,
but USi says its charges range from $50,000 to $200,000,
depending on the number of PeopleSoft modules the customer
uses. Some ASPs charge not by the module but by the number
of users, typically charging $3 to $500 per user per month. This
approach enables small companies to pay less, with their costs
growing only as their companies grows.

Staff costs were all but eliminated by going to an ASP
because PeopleSoft software is owned and supported by USi.
However, customers of ASPs usually do assign one or more per-
sons as full-time supervisors of the system, making certain it is
running properly and the staff of the renting company is using it
properly. This same person (or group) usually is assigned as liai-
son to the ASP. By using an ASP, Sunburst also dodged the other
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staffing problem. The company did not have to face the fierce
competition for skilled technicians—that was USi’s problem
and it already had its staff in place.

Even the implementation was much quicker than it would
otherwise have been. The software was already working, ready
for the Sunburst staff to access it. Sunburst’s PeopleSoft ERP sys-
tem was up and running in only three months and went live in
April 1999.

Using an ASP has another benefit for many organizations.
Companies are able to move slowly into using an ASP’s software,
trying out one function of the software package at a time. In that
way they can determine whether the particular package is right
for them without major up-front costs (a benefit Sunburst did
not need because they learned the package when they were part
of Choice, and they knew it was a good fit).

Using an ASP does present risks. Some companies are con-
cerned because this type of service is so new. Companies that are
risk averse may want to wait a year or two until ASPs have a
longer track record. Security is a risk in the minds of many, par-
ticularly when a company has to access its sensitive data via the
Internet. Dick Lefebvre, the vice president of information tech-
nology at auto parts producer Simpson Industries Inc. in
Plymouth, Michigan, had precisely that concern. He wanted to
use the J. D. Edwards ERP system through IBM Global
Services, a company now also in the ASP business. To solve the
problem, he decided not to use the Web, but instead connect to
IBM Global through a private line. Leasing a private line is
expensive, however, and his costs were, perhaps, 10 times the
cost of using the Web. Lefebvre was willing to pay the price in
order to be certain that competitors could not capture vital
information about the parts that his company produces.
However, other companies are very secure using the Internet.
Typically, they are using multiple firewalls and encryption to
protect their data.

One other fear common to all outsourcing is that their com-
panies will be locked into the outside vendor, placing them at
the vendor’s mercy. Only time will tell for certain whether this
is true, but using an ASP is different and risk may be reduced
more with an ASP than with traditional outsourcing. The main
difference is that the software the company is using (PeopleSoft
in the case of Sunburst) does not belong exclusively to the ASP
(USi in this example). Sunburst is able to leave USi and take
their business to another ASP that is running PeopleSoft’s ERD.
And ultimately, if the company (Sunburst) cannot make it work
with any ASD, it can travel the original road, purchasing the
software and hardware itself, bringing the whole operation
inside.

Sources: Jenny C. McCune, “ASPs@Your Service,” Beyond Computing,
January/February 2000; Peter Fabris, “Network Computer Revival?” and
“A New Lease,” CIO Web Business Magazine, May 1, 1999; Lee Gomes,
“Somebody Else’s Problem,” The Wall Street Journal, November 15, 1999;
and Paul Keegan, “Is This the Death of Packaged Software?” Upside,
October 1999.
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CASE STUDY QUESTIONS 3. What management, organizational, and technical issues did
1. Why was a complex ERP system so vital to Sunburst? Warczak have to consider when installing an ERP?
2. Describe the problems that caused Sunburst to decide to go 4. What management, or.ganizational, anq technical issues did
outside to an ASP. What other reasons might they have had for Warczak have to consider when planning to outsource the
taking that step? ERP to an ASP?




