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This leads us to a pivotal question: Can software engineering principles, concepts, and
methods be applied to Web development? Many of them can, but their application may
require a somewhat different spin.

But what if an undisciplined approach to Web development persists? In the ab-
sence of a disciplined process for developing Web-based systems, there is increas-
ing concern that we may face serious problems in their successful development,
deployment, and maintenance. In essence, the application infrastructure that we are
creating today may lead to a “tangled Web” as we move further into this new cen-
tury. This phrase connotes a morass of poorly developed Web-based applications
that have too high a probability of failure. Worse, as Web-based systems grow more
complex, a failure in one can and will propagate broad-based problems across many.
When this happens, confidence in the entire Internet may be shaken. Worse, it may
lead to unnecessary and ill-conceived government regulation, leading to irreparable
harm to these unique technologies.

To avoid a tangled Web and achieve greater success in development and applica-
tion of large-scale, complex Web-based systems, there is a pressing need for disci-
plined approaches and new methods and tools for development, deployment, and
evaluation of Web-based systems and applications. Such approaches and techniques
must take into account the special features of the new medium, the operational en-
vironments and scenarios, and the multiplicity of user profiles which pose additional
challenges to Web-based application development.

Web engineering (WebE) applies “sound scientific, engineering, and manage-
ment principles and disciplined and systematic approaches to the successful de-
velopment, deployment and maintenance of high-quality Web-based systems and
applications.” [MUR99]

In the early days of the World Wide Web (circa 1990 to 1995), “Web sites” consisted
of little more than a set of linked hypertext files that presented information using text
and limited graphics. As time passed, HTML was augmented by development tools
(e.g., XML, Java) that enabled Web engineers to provide computing capability along
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with information. Web-based systems and applications' (we will refer to these col-
lectively as WebApps) were born. Today, WebApps have evolved into sophisticated
computing tools that not only provide standalone function to the end-user, but also
have been integrated with corporate databases and business applications.
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There is little debate that WebApps are different than the many other categories
of computer software discussed in Chapter 1. Powell summarizes the primary dif-
ferences when he states that Web-based systems “involve a mixture between print
publishing and software development, between marketing and computing, be-
tween internal communications and external relations, and between art and tech-
nology.” [POW98] The following attributes are encountered in the vast majority of
WebApps.

Network intensiveness. A WebApp resides on a network and must serve the
needs of a diverse community of clients. A WebApp may reside on the Internet
(thereby enabling open worldwide communication). Alternatively, an application
may be placed on an Intranet (implementing communication across an organiza-
tion) or an Extranet (inter-network communication).

Concurrency. A large number of users may access the WebApp at one time. In
many cases, the patterns of usage among end-users will vary greatly.

Unpredictable load. The number of users of the WebApp may vary by orders
of magnitude from day to day. 100 users may show up on Monday; 10,000 may use
the system on Thursday.

Performance. If a WebApp user must wait too long (for access, for server-
side processing, for client-side formatting and display), he or she may decide to
go elsewhere.

Availability. Although expectation of 100 percent availability is unreasonable,
users of popular WebApps often demand access on a “24/7/365" basis. Users in
Australia or Asia might demand access during times when traditional domestic
software applications in North America might be taken off-line for maintenance.

Data driven. The primary function of many WebApps is to use hypermedia to
present text, graphics, audio, and video content to the end-user. In addition, Web-
Apps are commonly used to access information that exists on databases that were

1 In the context of this chapter, the term “Web application” (WebApp) encompasses everything from
a simple Web page that might help a consumer compute an automobile lease payment to a com-
prehensive Web site that provides complete travel services for business people and vacationers. In-
cluded within this category are complete Web sites, specialized functionality within Web sites, and
information processing applications that reside on the Internet or on an Intranet or ExtraNet.
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not originally an integral part of the Web-based environment (e.g., e-commerce or
financial applications).

Content sensitive. The quality and aesthetic nature of content remains an im-
portant determinant of the quality of a WebApp.

Continuous evolution. Unlike conventional application software that evolves
over a series of planned, chronologically spaced releases, Web applications evolve
continuously. It is not unusual for some WebApps (specifically, their content) to be
updated on a minute-by-minute schedule or for content to be independently com-
puted for each request. Some argue that the continuous evolution of WebApps
makes the work performed on them analogous to gardening. Lowe [LOW99] dis-
cusses this when he writes:

Engineering is about adopting a consistent and scientific approach, tempered by a spe-
cific practical context, to development and commissioning of systems or applications.
Web site development is often much more about creating an infrastructure (laying out
the garden) and then “tending” the information which grows and blooms within this gar-
den. Over time the garden (i.e.,-Web site) will continue to evolve, change, and grow. A
good initial architecture should allow this growth to occur in a controlled and consistent
manner. . . .

Continual care and feeding allows a Web site to grow (in robustness and impor-
tance). But unlike a garden, Web applications must serve (and adapt to) the needs of
more than the gardener.

Immediacy. Although immediacy-—the compelling need to get software to
market quickly—is a characteristic of many application domains, WebApps often
exhibit a time to market that can be a matter of a few days or weeks.? Web engi-
neers must use methods for planning, analysis, design, implementation, and test-
ing that have been adapted to the compressed time schedules required for
WebApp development.

Security. Because WebApps are available via network access, it is difficult, if
not impossible, to limit the population of end-users who may access the applica-
tion. In order to protect sensitive content and provide secure modes of data trans-
mission, strong security measures must be implemented throughout the
infrastructure that supports a WebApp and within the application itself.

Aesthetics. An undeniable part of the appeal of a WebApp is its look and feel.
When an application has been designed to market or sell products or ideas, aes-
thetics may have as much to do with success as technical design.

These general attributes apply to all WebApps, but with different degrees of
influence.

2 With modem tools, sophisticated Web pages can be produced in only a few hours.
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But what about the WebApps themselves? What problems do they address? The
following application categories are most commonly encountered in WebE work
[DAR99}:

e Informational—read-only content is provided with simple navigation and links.

e Download—a user downloads information from the appropriate server.

o Customizable—the user customizes content to specific needs.

e Interaction—communication among a community of users occurs via
chatroom, bulletin boards, or instant messaging.

e User input—forms-based input is the primary mechanism for communicating
need.

e Transaction-oriented—the user makes a request (e.g., places an order) that is
fulfilled by the WebApp.

e Service-oriented—the application provides a service to the user, e.g., assists
the user in determining a mortgage payment.

e Portal—the application channels the user to other Web content or services
outside the domain of the portal application.

o Database access—the user queries a large database and extracts information.

e Data warehousing—the user queries a collection of large databases and
extracts information.

The attributes noted earlier in this section and the application categories noted
above represent important facts of life for Web engineers. The key is living within
the constraints imposed by these attributes and still producing a successful
WebApp.

R e T

The development of Web-based systems and applications incorporates specialized
process models, software engineering methods adapted to the characteristics of
WebApp development, and a set of important enabling technologies. Process, meth-
ods, and technologies (tools) provide a layered approach to WebE that is conceptu-
ally identical to the software engineering layers described in Figure 2.1.
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16.2.1 Process

WebE process models (discussed in detail in Section 16.3) embrace the agile devel-
opment philosophy (Chapter 4). Agile development emphasizes a lean development
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approach that incorporates rapid development cycles. Aoyama [AOY98] describes
the motivation for the agile approach in the following manner:

The Internet changed software development’s top priority from what to when. Reduced
time-to-market has become the competitive edge that leading companies strive for. Thus,
reducing the development cycle is now one of software engineering’s most important
missions.

Even when rapid cycle times dominate development thinking, it is important to rec-
ognize that the problem must still be analyzed, a design should be developed, im-
plementation should proceed in an incremental fashion, and an organized testing
approach must be initiated. However, these framework activities must be defined
within a process that (1) embraces change, (2) encourages the creativity and inde-
pendence of development staff and strong interaction with WebApp stakeholders,
(3) builds systems using small development teams, and (4) emphasizes evolutionary
or incremental development using short development cycles [MCDOI].

16.2.2 Methods

The WebE methods landscape encompasses a set of technical tasks that enable a
Web engineer to understand, characterize, and then build a high-quality WebApp.
WebE methods (discussed in detail in Chapters 18 through 20) can be categorized in
the following manner:

Communication methods—define the approach used to facilitate communi-
cation between Web engineers and all other WebApp stakeholders (e.g., end-users,
business clients, problem domain experts, content designers, team leaders, project
managers). Communication techniques are particularly important during require-
ments gathering and whenever a WebApp increment is to be evaluated.

Requirements analysis methods—provide a basis for understanding the con-
tent to be delivered by a WebApp, the function to be provided for the end-user, and
the modes of interaction that each class of user will require as navigation through
the WebApp occurs.

Design methods—encompass a series of design techniques that address Web-
App content, application and information architecture, interface design, and navi-
gation structure.

Testing methods—incorporate formal technical reviews of both the content
and design model and a wide array of testing techniques that address component-
level and architectural issues, navigation testing, usability testing, security testing,
and configuration testing.

It is important to note that although WebE methods adopt many of the same under-
lying concepts and principles as the software engineering methods described in Part
2 of this book, the mechanics of analysis, design, and testing must be adapted to ac-
commodate the special characteristics of WebApps.
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In addition to the technical methods that have just been outlined, a series of um-
brella activities (with associated methods) are essential for successful Web engi-
neering. These include project management techniques (e.g., estimation,
scheduling, risk analysis), software configuration management techniques, and re-
view techniques.

16.2.3 Tools and Technology

A vast array of tools and technology has evolved over the past decade as WebApps
have become more sophisticated and pervasive. These technologies encompass a
wide array of content description and modeling languages (e.g., HTML, VRML, XML),
programming languages (e.g., Java) component-based development resources (e.g.,
CORBA, COM, ActiveX, .NET), browsers, multimedia tools, site authoring tools, data-
base connectivity tools, security tools, servers and server utilities, and site manage-
ment and analysis tools.

A comprehensive discussion of tools and technology for Web engineering is beyond
the scope of this book. The interested reader should visit one or more of the following
Web sites: Web Developer's Virtual Encyclopedia (www.wdlv.com), WebDeveloper
(www.webdeveloper.com), Developer Shed (www.devshed.com), Webknowhow.net
(www.webknowhow.net), or WebReference (www.webreference.com).

The attributes of Web-based systems and applications have a profound influence on
the WebE process that is chosen. In Chapter 3 we noted that a software engineer
chooses a process model based on the attributes of the software that is to be devel-
oped. The same holds true for a Web engineer.

If immediacy and continuous evolution are primary attributes of a WebApp, a Web
engineering team might choose an agile process model (Chapter 4) that produces
WebApp releases in rapid-fire sequence. On the other hand, if a WebApp is to be de-
veloped over a longer time period (e.g., @ major e-commerce application), an incre-
mental process model (Chapter 3) might be chosen.

The network intensive nature of applications in this domain suggests a popula-
tion of users that is diverse (thereby making special demands on requirements elic-
itation and modeling) and an application architecture that can be highly specialized
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(thereby making demands on design). Because WebApps are often content-driven
with an emphasis on aesthetics, it is likely that parallel development activities will
be scheduled within the WebE process and involve a team of both technical and non-
technical people (e.g., copywriters, graphic designers).

16.3.1 Defining the Framework

Any one of the agile process models (e.g., Extreme Programming, Adaptive Software
Development, SCRUM) presented in Chapter 4 can be applied successfully as a WebE
process. The process framework that is presented here is an amalgam of the princi-
ples and ideas discussed in Chapter 4.

To be effective, any engineering process must be adaptable. That is, the organi-
zation of the project team, the modes of communication among team members, the
engineering activities and tasks to be performed, the information that is collected
and created, and the methods used to produce a high-quality product must all be
adapted to the people doing the work, the project timeline and constraints, and the
problem to be solved. Before we define a process framework for WebE, we must rec-
ognize that:

1. WebApps are often delivered incrementally. That is, framework activities will
occur repeatedly as each increment is engineered and delivered.

2. Changes will occur frequently. These changes may occur as a result of the
evaluation of a delivered increment or as a consequence of changing busi-
ness conditions.

3. Timelines are short. This mitigates against the creation and review of volu-
minous engineering documentation, but it does not preclude the simple re-
ality that critical analysis, design, and testing must be recorded in some
manner.

In addition, the principles defined as part of the “Manifesto for Agile Software De-
velopment” (Chapter 4) should be applied. However, the principles are not the Ten
Commandments. It is sometimes reasonable to adopt the spirit of these principles
without necessarily abiding by the letter of the manifesto.

With these issues in mind, we discuss the WebE process within the generic
process framework presented in Chapter 2.

Customer communication. Within the WebE process, customer communica-
tion is characterized by two major tasks: business analysis and formulation. Busi-
ness analysis defines the business/organizational context for the WebApp. In
addition, stakeholders are identified, potential changes in business environment or
requirements are predicted, and integration between the WebApp and other busi-
ness applications, databases, and functions is defined. Formulation is a require-
ments gathering activity involving all stakeholders. The intent is to describe the
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problem that the WebApp is to solve (along with basic requirements for the Web-
App) using the best information available. In addition, an attempt is made to iden-
tify areas of uncertainty and where potential changes will occur.

Planning. The project plan for the WebApp increment is created. The plan con-
sists of a task definition and a timeline schedule for the time period (usually mea-
sured in weeks) projected for the development of the WebApp increment.

Modeling. Conventional software engineering analysis and design tasks are
adapted to WebApp development, merged, and then melded into the WebE model-
ing activity (Chapters 18 and 19). The intent is to dévelop “rapid” analysis and de-
sign models that define requirements and at the same time represent a WebApp
that will satisfy them.

Construction. WebE tools and technology are applied to construct the WebApp
that has been modeled. Once the WebApp increment has been constructed, a se-
ries of rapid tests are conducted to ensure that errors in design (i.e., content, archi-
tecture, interface, navigation) are uncovered. Additional testing addresses other
WebApp characteristics.

Deployment. The WebApp is configured for its operational environment, deliv-
ered to end-users, and then an evaluation period commences. Evaluation feedback
is presented to the WebE team, and the increment is modified as required.

These five WebE framework activities are applied using an incremental process flow
as shown in Figure 16.1.

The WebE
process

Acceptance fest
Customer use
Customer evaluation Coding

Component test

Release

Design model
Content

Business analysis Andlysis model Architecture
formulation Content Navigation
lteration plan lferation Interface
Function

Configuration
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The engineering of any product involves
substantial experience. The characteristics of WebApps

should be addressed during early framework acfivities.
Strategic questions related to business needs and product

questions related to features and functions must be

questions related to WebApp architecture, interface
characteristics, and navigational issues are considered as
the design model evolves. Finally, a set of human issues,
related to the manner in which a user actually interacts
with the WebApp, are addressed on a confinual basis.

Susan Weinshenk [WEIO2] suggests a set of questions
that must be considered as analysis and design progress.
A small {adapted) subset are noted here:

e How important is a Web-site home page? Should it
contain useful information or a simple listing of links
that lead a user to more detail at lower levels?

e What is the most effective page layout (e.g., menu on
top, on the right or lefi2), and does it vary depending

\upon the type of WebApp being developed?

ﬁ! Web Engineering—Basic Questions

subtleties that are not immediately obvious to those without

force Web engineers to answer a variety of questions that

objectives are addressed during formulation. Requirements

considered during analysis modeling. Broad-based design

€D,

o Which media options have the most impact? Are
graphics more effective than text? Is video (or audio) an
effective option2 When should various media options
be chosen?

e How much work can we expect a user to do when he
or she is looking for information? How many clicks are
people willing to make?

e How important are navigational aids when WebApps
are complex?

o How complex can forms input be before it becomes
irritating for the user? How can forms input be
expedited?

o How important are search capabilities? What
percentage of users browse, and what percent use
specific searches? How important is it to structure each
page in a manner that assumes a link from some
outside source?

o Will the WebApp be designed in a manner that makes
it accessible to those who have physical or other
disabilities?

There are no absolute answers to questions such as these,
and yet, they must be addressed as WebE proceeds. We'll
consider potential answers in Chapters 17 through 20. /

16.3.2 Refining the Framework

We have already noted that the WebE process model must be adaptable. That is, a
definition of the engineering tasks required to refine each framework activity is left
to the discretion of the Web engineering team. In some cases, a framework activity
is conducted informally. In others, a series of distinct tasks will be defined and con-
ducted by team members. In every case, the team has responsibility for producing a
high-quality WebApp increment within the time period allocated.

It is important to emphasize that tasks associated with WebE framework activi-
ties may be modified, eliminated, or extended based on the characteristics of the
problem, the product, the project, and the people on the Web engineering team.

; 'Hlmm tlnsc of us who believe that the best practices for software development are practicel and deserve
. And then there are those of us who believe that best practices are interesting in an mimt sort
wy, but are mt for the real world, thank you very much.” '
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Will every WebApp developer use the WebE process framework and task set de-
fined in Section 16.3? Probably not. Web engineering teams are sometimes under
enormous time pressure and will try to take short-cuts (even if these are ill-
advised and result in more development effort, not less). But a set of fundamental
best practices—adopted from the software engineering practices discussed
throughout Part 2 of this book—should be applied if industry-quality WebApps are
to be built.

Covag |

Be sure that the
business need for a
WebApp has been
clearly enunciated by
someone. If it hasn’t,
your WebE project is
at risk.

Take the time to understand business needs and product objectives, even if the
details of the WebApp are vague. Many WebApp developers erroneously be-
lieve that vague requirements (which are quite common) relieve them from
the need to be sure that the system they are about to engineer has a legiti-
mate business purpose. The end result is (too often) good technical work that
results in the wrong system built for the wrong reasons for the wrong audi-
ence. If stakeholders cannot enunciate a business need for the WebApp, pro-
ceed with extreme caution. If stakeholders struggle to identify a set of clear
objectives for the product (WebApp), do not proceed until they can.

- Describe how users will interact with the WebApp using a scenario-based ap-

proach. Stakeholders must be convinced to develop use-cases (discussed
throughout Part 2 of this book) to reflect how various actors will interact with
the WebApp. These scenarios can then be used (1) for project planning and
tracking, (2) to guide analysis and design modeling, and (3) as important in-
put for the design of tests.

Develop a project plan, even ifit is very brief. Base the plan on a predefined
process framework that is acceptable to all stakeholders. Because project
timelines are very short, schedule granularity should be fine; i.e., in many in-
stances, the project should be scheduled and tracked on a daily basis.

Spend some time modeling what it is that you're going to build. Generally, com-
prehensive analysis and design models are not developed during Web engi-
neering. However, UML class and sequence diagrams along with other
selected UML notation (e.g., state diagrams) may provide invaluable insight.

Review the models for consistency and quality. Formal technical reviews
(Chapter 26) should be conducted throughout a WebE project. The time spent
on reviews pays important dividends because it often eliminates rework and
results in a WebApp that exhibits high quality—thereby increasing customer
satisfaction.

Use tools and technology that enable you to construct the system with as many

reusable components as possible. A wide array of WebApp tools are available
for virtually every aspect of WebApp construction. Many of these tools enable
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a Web engineer to build significant portions of the application using reusable
components.

7. Don'trely on early users to debug the WebApp—design comprehensive tests and
execute them before releasing the system. Users of a WebApp will often give it
one chance. If it fails to perform, they move elsewhere—never to return. It is
for this reason that “test first, then deploy” should be an overriding philoso-
phy, even if deadlines must be stretched.

Quality Criteria/Guidelines for WebApps
WebE strives to produce high-quality WebApps.  Art and the Zen of Web Sites

But what is “quality” in this context, and what guidelines www.Hlc-systems.com/webfips.shtmi

are available for achieving 2 In his paper on Web-site Designing for the Web: Empirical Studies

quality assurance, Quibeldey-Cirkel [QUIOT] suggests a www.microsoft.com/usability/webconf.htm

comprehensive set of on-line resources that address these Nielsen’s useit.com

issues: www.useit.com

W3C: Style Guide for Online Hypertext Quality of Experience
www.w3.org/Provider/Style www.qualityofexperience.org

The Sevloid Guide to Web Design Creating Killer Web Sites
www.sev.com.au/webzone/design/guide.asp www.killersites.com/core.html

Web Pages That Suck All Things ot Web
www.webpagesthatsuck.com/index. himl www.pantos.org/atw

Resources on Web Style SUN’s New Web Design
www.westegg.com/unmaintained/badpages www.sun.com/980113/sunonnet

" Gartner’s Web Evaluation Tool Tognazzini, Bruce: Homepage

www.gartner.com/ebusiness/website-ings www.askfog.com

IBM Corp: Web Guidelines Webmonkey
www-3.ibm.com/ibm/easy/eou_ext.nst/Publish/ 572 hotwired.lycos.com/webmonkey/design/2tw=design

World Wide Web Usability World's Best WebSites
ijhcs.open.ac.uk www.worldbestwebsites.com

Interface Hall of Shame Yale University: Yale Web-Style Guide

\ www.iarchitect.com/mshame.htm info.med.yale.edu/caim/manual J

The impact of Web-based systems and applications is arguably the single most sig-
nificant event in the history of computing. As WebApps grow in importance, a disci-
plined WebE approach—adapted from software engineering principles, concepts,
process, and methods—has begun to evolve.

WebApps are different from other categories of computer software. They are net-
work intensive, content driven, and continuously evolving. The immediacy that drives
their development, the overriding need for security in their operation, and the de-
mand for aesthetic as well as functional content delivery are additional differentiating
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factors. Like other types of software, WebApps can be assessed using a variety of
quality criteria that include usability, functionality, reliability, efficiency, maintainabil-
ity, security, availability, scalability, and time to market.

WebE can be described in three layers—process, methods, and tools/technology.
The WebE process adopts the agile development philosophy that emphasizes a
“lean” engineering approach that leads to the incremental delivery of the system to
be built. The generic process framework—communication, planning, modeling, con-
struction, and deployment—is applicable to WebE. These framework activities are
refined into a set of WebE tasks that are adapted to the needs of each project. A set
of umbrella activities similar to those applied during software engineering work—
SQA, SCM, project management—apply to all WebE projects.
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edu.au/san/icse99-WebE/ICSE99-WebE-Proc/ default.htm).

[FOWO1] Fowler M., and J. Highsmith, “The Agile Manifesto,” Software Development Magazine,
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http://www.dcs.gla.ac.uk/~andrew/TR-2001-98.pdf.
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16.1. Using an actual Web site as an example, illustrate the different manifestations of WebApp
“content.”

16.2. Do abit of research and write a two to three page paper that summarizes one of the tech-
nologies noted in Section 16.2.3.

16.3. How do you judge the “quality” of a Web site? Make a prioritized list of 10 quality attrib-
utes that you believe are most important.

16.4. Are there other generic attributes that differentiate WebApps from more conventional
software applications? Try to name two or three.
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16.5. Review the discussion of the “Manifesto for Agile Software Development” presented in
Chapter 4. Which of the 12 principles would work well for a two-year project (involving dozens
of people) that will build a major e-commerce system for an automobile company? Which of the
12 principles would work well for a two-month project that will build an informational site for
a small real estate firm?

16.6. Make a list of “risks” that would be likely during the development of a new e-commerce
application that is designed to sell mobile phones and service directly over the Web.

16.7. Review the software engineering processes described in Chapter 3 and 4. Is/are there an-
other process(es)—other than the agile process model—that might be applicable to Web engi-
neering? If yes, indicate which process(es) and why.

Hundreds of books that discuss one or more Web engineering topics have been published in re-
cent years, although relatively few address all aspects of WebE. Sarukkai (Foundations of Web
Technology, Kluwar Academic Publishers, 2002) presents a worthwhile compilation of the tech-
nologies that are required for WebE. Murugusan and Deshpande (Web Engineering: Managing
Diversity and Complexity of Web Development, Springer-Verlag, 2001) have edited a-collection of
useful papers on WebE. Proceedings of international conferences on Web Engineering and Web
Information Systems Engineering are published yearly by the IEEE Computer Society Press.

Flor (Web Business Engineering, Addison-Wesley, 2000) discusses business analysis and re-
lated concerns that enable the Web engineer to better understand customer needs. Bean (Engi-
neering Global E-Commerce Sites, Morgan Kaufmann, 2003) presents guidelines for the
development of global WebApps. Lowe and Hall (Hypermedia and the Web: An Engineering Ap-
proach, Wiley, 1999) and Powell [POW98] provide reasonably complete coverage. Umar (Appli-
cation Re-engineering: Building Web-Based Applications and Dealing with Legacy Systems,
Prentice-Hall, 1997) addresses one of the most difficult issues in WebE—the re-engineering of
legacy systems to make them compatible with Web-based systems. IEEE Std. 2001-1999 defines
basic WebE practices.

A wide variety of information sources on Web engineering is available on the Internet. An
up-to-date list of World-Wide Web references that are relevant to Web Engineering can be found
at the SEPA Web site:
http://www.mhhe.com/pressman.
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uring the roaring 1990s, the Internet boom generated more hubris than

any other event in the history of computers. WebApp developers at hun-

dreds of young dot.com companies argued that a new paradigm for soft-
ware development had arisen, that old rules no longer applied, that time-to-market
trumped all other concerns. They laughed at the notion that careful formulation
and planning should occur before construction commenced. And who could ar-
gue? Money was everywhere, 24-year olds became multimillionaires (on paper, at
least)—maybe things really had changed. And then the bottom fell out.

It became painfully apparent as the twenty-first century began that a “build it
and they will come” philosf)phy just doesn’t work, that problem formulation is es-
sential to ensure that a WebApp is really needed, and that planning is worth the
effort, even when development schedules are tight. Constantine and Lockwood
[CONO2] note this situation when they write:

Despite breathless declarations that the Web represents a new paradigm defined by
new rules, professional developers are realizing that lessons learned in the pre-
Internet days of software development still apply. Web pages are user interfaces,
HTML programming is programming, and browser-deployed applications are soft-
ware systems that can benefit from basic software engineering principles.

Among the most fundamental principles of software engineering is: Understand
the problem before you begin to solve it, and be sure that the solution you conceive is
one that people really want. That's the basis of formulation, the first major activity
in Web engineering. Another fundamental software engineering principle is: Plan
the work before you begin performing it. That's the philosophy that underlies proj-
ect planning.
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Formulation of Web-based systems and applications represents a sequence of Web en-
gineering actions that begins with the identification of business needs, moves into a de-
scription of WebApp objectives, defines major features and functions, and performs
requirements gathering that leads to the development of an analysis model. Formula-
tion allows stakeholders and the Web engineering team to establish a common set of
goals and objectives for the construction of the WebApp. It also identifies the scope of
the development effort and provides a means for determining a successful outcome.
Analysis—a technical activity that is a continuation of formulation—identifies the data,
functional, and behavioral requirements for the WebApp.

Before we consider formulation in more detail, it is reasonable to ask where for-
mulation stops and requirements analysis begins. There is no easy answer to this
question. Formulation focuses on the “big picture”—on business needs and objec-
tives and related information. However, it is virtually impossible to maintain this
level of abstraction. Stakeholders and Web engineers want to define required con-
tent, discuss specific functionality, enumerate specific features, and identify the
manner in which end-users will interact with the WebApp. Is this formulation or re-
quirements gathering? The answer is both.

17.1.1 Formulation Questions

Powell [POW98] suggests a set of questions that should be asked and answered at
the beginning of the formulation step:

e What is the main motivation (business need) for the WebApp?
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e What are the objectives that the WebApp must fulfill?
e Who will use the WebApp?

The answer to each of these simple questions should be stated as succinctly as pos-
sible. For example, assume that the manufacturer of SafeHome' has decided to es-
tablish an e-commerce Web site to sell its products directly to consumers. A
statement describing the motivation for the WebApp might be:

SafeHomeAssured.com will allow consumers to configure and purchase all components
required to install a home/business management system.

It is important to note that detail is not provided in this statement. The objective here
is to bound the overall intent of the WebApp and to place it within a legitimate busi-
ness context.

After discussion with various stakeholders, an answer to the second question is
stated:

SafeHomeAssured.com will allow us to sell directly to consumers, thereby eliminating
middleman costs and improving our profit margins. It will also allow us to increase sales
by a projected 25 percent over current annual sales and will allow us to penetrate geo-
graphic regions where we currently do not have sales outlets.

Finally, the company defines the demographic for the WebApp: “Projected users of
SafeHomeAssured.com are homeowners and owners of small businesses.”

The answers stated above imply specific goals for the SafeHomeAssured.com
Web site. In general, two categories of goals [GNA99] are identified:

e Informational goals—indicate an intention to provide specific content and/or
information for the end-user.

e Applicative goals—indicate the ability to perform some task within the
WebApp.

In the context of the SafeHomeAssured.com WebApp, one informational goal might be:

The site will provide users with a detailed product specification, including technical de-
scriptions, installation instructions, pricing information.

Examination of the answers to the questions posed above might lead to the state-
ment of an applicative goal:

SafeHomeAssured.com will query the user about the facility (i.e., house, office/retail
space) that is to be protected and make customized recommendations about the product
and configuration to be used.

Once all informational and applicative goals have been identified, a user profile is
developed. The user profile captures “relevant features related to potential users

1 The SafeHome product has been used as an example throughout Parts 1 and 2 of this book.



