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ABSTRACT

Commercialized business application software packages have been widely used to
implement business information systems. In order to determine whether a software
package meets the system needs, consumers must check the software specifications
against the target system requirements. Since the commercial software industry
does not have a standard format of software specifications for consumers, free-
formatted descriptions of application software and ad hoc demos are commonly
used in marketing software products, but are often too ambiguous for consumers
to uncover the implemented capacity. This paper proposes a model of
commercialized business software specifications for consumers. It suggests that
software packages need to provide specifications for consumers in four aspects:
business operations, user-computer interfaces, user-perceived inputs and outputs,
and business rules. Using an example, the paper demonstrates the implementation
of the model.

Keywords: information analysis techniques; information requirements analysis;
information technology adoption; requirement specification; system
analysis methods; system documentation; user orientation; user re-
quirements

INTRODUCTION Gradually, systems users and consultants

Information systems analysis and
design lies in the core of the information
systems discipline. The techniques and ap-
proaches of information systems analysis
and design are continually renovated.
About 15 years ago, systems analysis and
design projects were more likely to place
the focal point on the use of databases
and fourth-generation languages to imple-
ment real business information systems.

found that commercialized business ap-
plication software packages were readily
available in the software market. Accord-
ing to the author’s observations over the
past decade in supervising 428 real-world
MIS (management information systems)
analysis and design projects, the percent-
age of business applications that can be
implemented by using commercialized
software packages has dramatically in-
creased since 1994 (Figure 1). Clearly,
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Figure 1. Increasing commercialized business software
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the phenomenon and the trend observed
are based solely on the author’s personal
experience, and the claim may not be gen-
erally valid. Nevertheless, the observed
real-world cases indicate that about 90%
of small or middle-size business applica-
tions can be implemented by using off-the-
shelf software packages. One can shop
online to find a low-price and well-de-
signed laundry management system, sa-
lon management system, and flower-de-
livery management system, to name a few.

As a result of the proliferation of
commercialized business application soft-
ware, for most business information tech-
nology professionals, the tasks of system
design and implementation have been
shifted from software construction to soft-
ware system adoption. Nowadays, as-
sessment of strategic values of software
systems has become the central issue of
systems development (Jurison, 2000). In

Year

this view, the theme of systems analysis
and design for business enterprises has
been shifted from system construction to
system acquisition. In the traditional sys-
tems analysis and design cycle, system
specifications are used for software de-
velopment. However, in the system ac-
quirement analysis cycle, specifications of
software systems are needed for software
consumers in choosing commercialized
software packages that best match their
system requirements. Accordingly, speci-
fications for software construction and
specifications for consumers, which arc so
called acquisition specifications, play
different roles, as depicted in Figure 2.
The software industry has various
specification instruments with de facto
standards for business software develop-
ment, such as data flow diagrams
(DeMarco, 1978; Gane & Sarson, 1979),
UML (unified modeling language;
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Figure 2. Comparison of the two systems analysis cycles
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Rumbaugh, Jacobson, & Booch, 1999),
and entity-relation diagrams (Chen, 1976).
These instruments are used to describe the
deep structures and system components
for software construction, but are not
meant for software feature description.
Consumers of a commercialized business
software package would like to have ex-
plicit specifications about the business pro-
cess that can be carried out by the soft-
ware package rather than the specifica-
tions for the construction of the software
system (Wang, 2002). This is similar to
the fact that consumers of computer hard-
ware or cars never want to review the

manufacturing blueprints in making a pur-
chase decision. Since nowadays there is
no commonly applied format of business
software specifications that can be used
for conveying the software features to
consumers, sellers of commercialized busi-
ness software packages use free-format
descriptions and ad-hoc-style demos to
market their products. Consumers have
few guidelines for examination of software
system utilities. Although this issue has
been standing for some time (Trauth &
Cole, 1992), few practical techniques of
software specifications for consumers
have been reported in the literature.
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To facilitate consumer-centered sys-
tern acquirement, a standard structure of
acquisition specifications is imperatively
needed. In this paper, we propose a model
of business application software specifi-
cations for consumers to meet this chal-
lenge. This model formalizes the major
aspects of business application software
that have been identified in the literature
as the most important factors for consum-
ers. To focus on the primary issue of soft-
ware specifications, this model excludes
environmental requirements, such as mini-
mal requirements for hardware and oper-
ating systems. The rest of the paper is or-
ganized as follows. The next section de-
scribes the major aspects of business soft-
ware packages that are important to con-
sumers and the structure of these aspects.
“Implementation of the specification
model: A case study” presents the imple-
mentation of this model structure through
the use of XML (extensible markup lan-
guage). Finally, the last section summa-
rizes this study.

MAJOR ASPECTS OF BUSINESS
APPLICATION SOFTWARE

In formalizing the structure of busi-
ness application software specifications for
consumers, the first step is to identify the
aspects of software systems that are most
important for consumers in choosing pack-
aged software. The second step is to in-
tegrate these major aspects into a struc-
ture that software consumers can easily
understand and analyze. The third step is
to implement the structure using the uni-
form data exchange language XML. so that

consumers can readily access acquisition
specifications.

Business Operations: Tasks,
Processes, and Steps

Business operations implemented
by the application software package are
the major concern for organizations
(Kendall, 1994). In the view of the tradi-
tional structured modeling approach (e.g.,
DeMarco, 1978), which is simple and
commonly adopted, a business operation
is a hierarchy of suboperations. Using
simple terminology for consumers, a busi-
ness operation supported by a software
system can be decomposed into three lev-
els of suboperations: tasks, processes, and
steps, which are corresponding to group
and individual activities in business, as pro-
posed.

1. Task. A business task is a set of busi-
ness processes performed by a group
of actors through the interaction be-
tween the actors and the software sys-
tem to accomplish a specific outcome.
The specifications of a task shall de-
scribe the business functionality of the
system in accomplishing the task and
the type of the actors. Here, actor is
referred to as a particular role played
by the user(s).

2. Process. A business process is a set of
steps performed by a single actor
through the interaction between the ac-
tor and the software system to carry
out the associated task. The specifica-
tions of a process shall describe the ac-
complished functionality for the particu-
lar actor.
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Figure 3. Specifications of business operation
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. Step. A step is a specific action per-
formed by an actor through the inter-
action between the actor and the soft-
ware system in carrying out the associ-
ated process.

Business operation specifications can
be organized in a tree, as shown in Figure
3. As a practical example, segments (in
italics) of an apartment-rental management
system are included in the figure.

Note that the tree structure repre-
sents the hierarchical relationships be-
tween the tasks, processes, and steps, but
not necessarily the sequence of the busi-
ness operation. Here, the tasks, pro-
cesses, and steps in a business operation
tree may not be independent. Many real-
world operations would involve complex
Interactions resulting in network structures.
The use of dependent trees to describe
network structures usually brings about
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redundant descriptions. Nevertheless, the
tree structure of business operation speci-
fications is easy to understand and is in
compliance with XML that is used to
implement the model.

User-Computer Interfaces

As application software has become
widespread, the human-computer inter-
action is one of the most important as-
pects in software specifications (Diaper
& Addison, 1992). It is so important be-
cause systems development specifications,
such as the data flow diagram and UML,,
emphasize descriptions of functional and
data requirements within the context of
software engineering, but not within the
context of software usability (Sutcliffe,
1989; Wang, 1995). To determine
whether an application software package
fits the business task requirements, one
must specify user-centered cognitive as-
pects of usability (Anonymous, 1993;
Benyon, 1992; Diaper, 1989; Harrison &
Monk, 1986). Accordingly, the second
aspect of acquisition specifications for
commercial software packages is the user-
computer interfaces.

A user-computer interface is the part
of the software system that allows the user
to interact with the system in carrying out
the tasks. It includes the screen displays
that provide navigation through the soft-
ware system, as well as the screen dis-
plays that capture or generate data (Wang,
1995).

In specifying a software system, a
user-computer interface is associated with
aprocess or a step, as illustrated in Fig-

ure 4. Again, a practical example in italics
is included in the figure.

Conceptually, there are three basic
types of user-computer interfaces: navi-
gation, data capture coupled with deci-
sion, and data receipt coupled with deci-
sion (Dennis & Wixom, 2003). A naviga-
tion interface is associated with a business
process. It provides menus and command
buttons that allow the user to proceed
through the subsidiary steps. An interface
for data capture coupled with decision
provides forms and command buttons that
allow the user to input data and make a
business decision or move to another step.
Aninterface for data receipt coupled with
decision displays or prints data for the user
and allows the user to make a decision or
move to another step.

User-Perceived Inputs and Outputs

Originally, inputs and outputs of pro-
cesses were considered to be central com-
ponents of systems analysis and design in
almost every systems analysis and design
approach (Ballou & Pazer, 1985; Carey
& McLeod, 1988). HIPO (hierarchy plus
input, process, output; Stay, 1976) is a
typical example of input- and output-
driven approaches. Later, research
(Srinivasan, 1985) indicated that user-per-
ceived inputs and outputs, not system in-
ternal inputs and outputs, are the major
measures of effectiveness of systems. For
example, in evaluating a payment system,
the user is interested in the receipt for a
payment rather than the payment history
data written to the disk. Research of con-
temporary object-oriented systems analy-
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Figure 4. Specifications of user-computer interfaces
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sis (Wang, 1996) and information system
planning (Li & Chen, 2001) has also con-
firmed this finding,

User-perceived inputs and out-
puts are associated with a business pro-
cess, as illustrated in Figure 5. The speci-
fications of a user-perceived input or out-
put shall provide summarized information
of the input and output contents.

Business Rules

Business rules are constraints or
guidelines for business operations. They
specify the relationships between an an-
ticipated condition and expected actions

or outcomes. Using the currently available
computer techniques, business rules are
implemented through coded decision pro-
cedures or data models. Yet, there is a
lack of systematic techniques for mapping
business rules and the software system
onto each other (Amghar, Meziane, &
Flory, 2000). As the perspectives of busi-
ness rules are crucial for software systems
acquirement, important business rules
implemented in the software system must
be described in an explicit way (Hale,
Sharpe, & Hale, 1999).

In this proposed model, work flows
are specified in the business operation and
interface specifications, and are not con-
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Figure 5. Specifications of user-perceived inputs and outputs
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straints associated to a task or a process.
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1. User-defined business rules: The
specifications of a user-defined busi-
ness rule shall describe the general for-
mula of the rule and how the user can
define his or her own parameters dur-
ing the installation of the software sys-
tem. The specifications shall also indi-
cate the default settings for those user-
defined business rules.

2. Built-in business rules. The specifica-
tions of a built-in business rule shall de-
scribe the formula of the rule that has
been implemented in the software sys-
tem.

Discussion
The above model of application soft-

ware specifications for consumers de-em-
phasizes several aspects of design speci-
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fications for software construction, as dis-
cussed below.

1. System decomposition: In systems

analysis and design, system decompo-
sition is one of the important issues. This
1s because the system modules are the
construction units for the software de-
velopment. On the other hand, the soft-
ware users are not particularly con-
cerned with these construction units, as
long as the system supports the required
business operation. For instance, in ob-
ject-oriented systems analysis and de-
sign, objects are the system modules.
However, few software companies
specify the objects of their systems for
consumers.

In this proposed model, the structure
of specifications is generally not a sys-
tem decomposition solution, although
it could be a start point for structured
systems analysis and design. Specifi-
cally, the structure of business opera-
tions provides a user’s view of the sys-
tem instead of the designer’s view of
the system. The definitions of business
tasks, processes, and steps, as well as
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Figure 6. Specifications of business rules
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the relationships between them, are not
necessarily corresponding to the sys-
tem modules. The issues of module
coupling (how modules are interrelated)
and cohesion (how the lines of pro-
gramming code are related to each
other) in the structured systems analy-
sis and design are not relevant here.

2. Data modeling: Data models are cer-

tainly important for systems construc-
tion and software implementation. How-
ever, reviewing data models would in-
volve excessive efforts for a consumer.
Also, conceptual data modeling tech-
niques vary depending upon systems
development tools (Topi & Ramesh,
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2002). For instance, the traditional en-
tity-relationship model and object-ori-
ented models use different semantics at
the conceptual level. Consumers may
not be familiar with the particular data
modeling method used for a software
system. In fact, few software produc-
ers provide data models for their con-
sumers while marketing their products.

. Internal states of processes or ob-

Jjects: In designing a software system,
states of a process or an object are
used to describe the dynamic aspects
of the process or object and specify
the instances that evolve over the time.
However, compared with industrial
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control engineering systems, business
information systems use less states de-
scriptions because business rules and
operation structures describe system
states in an intuitive way (Wang, 2002).

IMPLEMENTATION OF THE
SPECIFICATION MODEL.:
A CASESTUDY

To experience a practical applica-
tion of the proposed model, a
precommercialized software system with
areasonable scale was specified using the
method. It is the Apartment Rental Man-
agement System developed by a small real
estate and software company in southern
New England, where the author was a
project consultant for the software devel-
opment. One of the company’s founders
was a fairly sophisticated computer end
user, but was not a system developer. He
was leading the software development
team. The other founder was a real estate
and rental businessman and was familiar
with the rental-management software mar-
ket, but had little computing background.
He played the role of marketing manager
and facilitated the software development
team to fully understand consumers’ re-
quirements.

The system was implemented in
Microsoft Access. Using it, the user was
allowed to perform various tasks on apart-
ment rentals, including property manage-
ment, tenant record maintenance, reser-
vation, billing and payment, damage and
property maintenance, and cash flow man-
agement. The company reviewed several
competitors’ software products and found
that the current diversified forms of speci-

fications do not describe their products to
consumers adequately. The work team felt
that a formalized structure was needed to
specify the software system, and decided
to use the proposed model.

One guiding principle of the proposed
user-centered acquisition specification
model is to standardize the specification
forms for software consumers. XML
(W3C, 2003) enables software compa-
nies to develop consistent specification
documents with a common format across
the application domain. XML documents
are flexible for customization. Software
specifications encoded in XML make it
easy for consumers to retrieve specifica-
tion information and compare components
of various software systems. Thus, XML
was used for documenting the acquisition
specifications for the Apartment Rental
Management System.

The XML document of the software
system acquisition specifications presents
a structure tree with actualized data cle-
ments and hyperlinks between these ele-
ments. For an intuitive presentation, the
data tree represented by the XML docu-
ment, instead of the XML Schemaor DTD
(document type definition), is depicted in
Figure 7 using the common convention of
notations in the XML field. Here, a rect-
angle represents an element, an ellipse rep-
resents the attribute of the element, and a
plus sign symbolizes multiple entries of the
element.

In Figure 7, each of the four aspects
of acquisition specifications has its branch
in the data tree, and can be easily pre-
sented to the user through XSLT (exten-
sible style language transformation). As
discussed in the previous section, there are
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Figure 7. Data tree represented by the XML document of acquisition specifications
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connections between those elements in
different aspects that are not shown ex-
plicitly in the figure. For instance, a pro-
cess can have its user-computer interface
and its business rules. These connections
are presented in Figure 7 implicitly through
common attribute names (e.g., process
name) for the associated elements (e.g.,
process and its user-computer interface).
XLink was used to implement these im-
plicit connections through hyperlinks. Fig-
ure 8 shows a small portion of XML seg-
ments thatillustrate the hyperlinks between
the payment review process and its asso-
ciated user-computer interface and busi-
ness rules. The XML document of the
software specifications allows consumers
to download from the Internet and 1s more
flexible to use than documents with other
formats. To compare two or more soft-
ware systems, one can develop an alter-
native matrix for these systems and evalu-
ate them based on the hierarchical speci-
fications. Using the well-established ana-
lytic hierarchy process (AHP; Saaty,
1980) method, for instance, an adoption

decision can be derived based on the con-
ceived alternative matrix.

The proposed model provides a tem-
plate for the company in specifying the fea-
tures of the Apartment Rental Manage-
ment System for potential consumers. It
helps the company in two aspects. First,
this specification structure is used as a mar-
keting tool that clearly documents the
product for consumers. It is also used as
an internal communication tool that bonds
the marketing side and the development-
team side in the company. As aresult, the
company now has a clear vision of its
product. Second, the company is now
using this specification model to compare
the product with its competitors’ products.
This allows the company to have better
understanding of the strength and weak-
ness of the product in order to penetrate
the market. The company has found that
the software system is well documented
for consumers using the organized acqui-
sition specifications. It has highlighted the
features of the software system that are
unique to other competitors’ products. The
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Figure 8. XLink implements the hyperlink connections

<?xml version="1,0" 2>

<Process ProcessName = "PaywentReview"
ProcessDescription =
®1. For each Whit
1.1. Review outstanding payment.
1.2. Specify an extension if there is a reason
of the late payment.
1.3. Print a late payment notice to the tenant.

</Process>

<SEeplUCIL x>

</UserInterface>

Description =

</ProcessRule>

2. Print all records of outstanding payment."” >

<Link xlink:type = "simple"

xlink:href = "§UCI PaymentRevieu" >

User-computer interface for this process
</Link>
<Link xlink:type = "simple"

xlink:href = "§BR_PaywentRevieu"

Business rules for this process
</Link>
<Step ...>

<UserInterface UCI_ProcessName = "UCI_PaymentRevieuw"
Screen = "UCI_PaymentReview.gif" >

<ProcessRule BR_ProcessName = "BR PaymentRevieuw"

"l. A due date is set for monthly payment.
The default due date is 15th of the month.
2. Payment for the final month of the lease
is the one-month deposit." b

specification model is easy to implement.
However, the company has found that
there are needs for integration of the ac-
quisition specifications and users’ manu-
als, which would make it easier for con-
sumers to learn the system. Currently, the
company is undertaking further analysis on
this issue.

Itis our experience that this model
offers a pragmatic and useful structure of
software specifications for consumers.
Clearly, more experiments need to follow
in order to make further validation.

SUMMARY

The proliferation of business appli-
cation software packages has introduced
new tasks of acquirement analysis for the
systems analysis and design field. To fa-
cilitate the communication between soft-
ware consumers and software builders,
application software specifications for con-
sumers must be user-centered instead of
builder-centered. This paper proposes a
model of software acquisition specifica-
tions for consumers. It suggests that busi-

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written permission of Idea Group

Inc. is prohibited.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyaany .



Journal of Organizational and End User Computing, 17(1), 23-37, Jan-March 2005 35

ness operations, user-computer interfaces,
user-perceived inputs and outputs, and
business rules are the four essential as-
pects of acquisition specifications. The four
aspects are organized into a static tree,
and can be hyperlinked into a complex
network for the consumer to examine.

In the history of management infor-
mation systems, methods for systems
specifications have been dominated by
computer software builder-centered ap-
proaches. On the other hand, the fast
growth of the commercialized business
software packages on the market de-
mands concise and precise consumer-cen-
tered specifications of business software.
The proposed acquisition specification
model bridges the gap between the busi-
ness requirement definitions and the soft-
ware implementation descriptions for con-
sumers. Compared with the current sys-
tem specification techniques such as data
flow diagrams and UML, the proposed
acquisition specification model is easy to
understand for consumers; yet, it mirrors
the utilities of application software pack-
ages explicitly for consumers. Once the
structure of acquisition specifications be-
comes standardized, it will be possible to
investigate the general mapping relation-
ship between acquisition specifications and
software construction specifications.
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