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Supporting web development in the OPEN process.
additional tasks

B. Haire, B. Henderson-Sellers”and D. Lowe
University of Tedhndogy, Sydney

Abstract

To suppat commercial-strength web development it is asimportant to uilize a
processasit isin regular, nonweb information systems development. Using an
establi shed OO/CBD development process(OPEN), we evaluate its efficagy in web
development suppat and propase new and amended Activities and Tasks that shoud
beincluded in OPEN in order to fully suppat the new demands of website
construction and the delivery of businessvalue onthe web. Sixteen new Tasks are
identified together with ore new Activity. Four subtasks of particular relevanceto the
interface ad based onUsage Centered Design are dso advocated.
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1. Characteristics of Web Development

It is often claimed that web development is inherently diff erent from standard
applicaions ftware development (e.g. Bieber and Isakowitz, 1995 Burdman, 1999
Overmyer, 2000Q. Yet web development in its current incarnation goes far beyondthe
"promotional brochures’ and "eye candy” of thefirst generation d websitesandis
concomitant with namal software development in a businessenvironment PLUS a
number of isaues relating to usability (users can rapidly switch to a mmpetitor's steif
your website istoo arcane), bandwidth (high vdume of concurrent users) and graphic
artistry (at least in thefield of B2C). Web pages are often read in much the same way
as brochures, usually scanned for important information and rarely completely read by
the user. Web development projeds crede forms of consumer mediawith videos,
soundclips and sometimes entire movies. In addition to this, thereis aso the
traditional software asped to web development with web sites quite often containing
sophisticaed badk-end systems that help sort, organise and maintain the site.
Timescdes for website development are dso dften short and site contents extremely
mall eable; web projedstendto be very visible in nature. Systems that facethe outside
world have noroom for error. The cnsequences of errors and davntime in web
systems that interfaceto customers or supdiers are often major and simply canna be
tolerated. Thisresultsin the need for systems and uggrades to beright first time every
time. Possbly even more significant, from a development perspedive, isthe lack of
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certainty in the system domain and the volatility in the requirements of the system —
which invariably evolve mnsiderably as the system design emerges (Lowe, 2000.
Indeed, for much commercial development, the requirements processcan be viewed
as design-driven requirements management. In ather words, the design processis
explicitly used to reducerequirements volatility. This has afundamental impad on
the overall processthat isadopted.

1.1. Architecture

The achitedure of aweb project is extremely important to its long-term success The
architedure typicaly merges anumber of separate aspeds. Spedficdly, it covers
both an information architedure and atedhnicd architedure. Theinformation
architedure mvers aspeds such as the underlying content, the way this content is
structured and managed, together with alink between the information and the
businessmodel that is being suppated. Thetechnicd architedure of Web systems
typicdly has athin highly-customised client front-end, a substantially comporent-
based middeware layer linked together with appropriate “glue” code and a
customised badk-end that links the system together with legacy systems.

One fedure that must be highlighted in the projed’s architedure is that it must be
adaptable. Techndogy within the web development field is changing so quickly that
the achitedure must be designed in such away that it can easily change with
tecdhndogy. The importanceof a projed's architedure is often overlooked and many
people asume that, sincethe system exists and has been bult, then it must have an
architedure. Thisisnat true. Receantly the re-use of system architeaures within the
web development community have been gaining suppat. Large cmpanies sich as
IBM, Sun, HP and Microsoft have begun long-term projeds that ded spedficadly with
web projeds and their architedures (Butler, 2000.

1.2. Component Based Development

The software industry is approaching a stage within its devel opment where software
padkages, cdled comporents, can be used to asemble systems, similar to the way you
would pu eledronic comporents together on a printed circuit board. Generally, some
custom coding still needs to be completed in arder for the cmporents to interad with
eat aher. These cmmporents are continually beaoming more alvanced and the
amourt of coding needed is beaming more limited. This componrent-based
development is also very apparent within web development projeds. Web developers
can assemble goplicaions using a mmbination d remote services andlocd services.
The nature of such componrent-based development differs dightly from traditional OO
development and so new processes for development must be sought. The adoption o
a omponrent-based approach in Web development is also refleded in the energing
Web design naations sich asWebML (Ceri et al, 2000 and Conallen'swork onthe
adaptation o the UML (Conallen, 2000.

1.3. Content Management

Central to the ideaof web development istheideaof an information architedure. A
key asped of thisis content management. The rate of change within traditi onal
software projeds does not compare with the rate of change within today’ s web
projeds. Web sites where the antent is updated severa times an hou are ommonly
found.Web site achitedures must be adept at handling this ever-increasing rate of
change within systems. This suggests there is aneed to consider carefully the link
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between the information architedure and the technicd architedure of a system.
Typicdly, these ae developed and represented using quite disparate goproaches and
the understanding of how to link these is only just beginning to emerge. Withou this
understanding, it becomes difficult to ensure that aspeds such as the cntent
management system are dfedively embedded within the overall systems architedure.

1.4. Interfaces

Theinterfacewars have now entered the web. The level of communicdion between
projedsisincreasing as the Internet becomes faster and more reliable. Businesses are
using the Internet to rid themselves of paper-based processes and to improve their
systems. The emergenceof anew power player, XML, within the Internet has
emphasized the importance of a standardised communication language. The value of
datais known and more timeis being invested in its ability to adapt. Many
organisations have been through the painful and expensive processof converting or
interfadng legacy systems and do no want to reped the process This extra dtention
to the data within a system aff eds the processused when developing web projeds.

1.5.Requirements Engineering and High Level Design

The development of prototypes or white sites ansto be ommon pradicewithin a
number of web development organisations. At arecent Objed World 2000conference
in Sydney, anumber of companies described producing white sitesin the
requirements eli citation phese of development, estimating the requirements phase to
represent 15%-20% of the total eff ort expended onaprojed.

Initial Contract
Tendering Negotiation
A A

| v

|
|
]

Détailed

S . 3 | nltlal
Secification

I / Specification

Business
Requirements

Architectural
- Specificaion
Initial Prototypes
Vision (White Sites)
Contractual

Specification

Detailed
Design
Specificaion|mp|emented
System
Inception Anajij& High Detailed Design
Level Design -
L o 9 ® & Build -

CONTRACT PHASES

Figure 1: Contractual phases against the development process

3

www.manaraa.com



What isimportant isthat the achitedureis developed duing the requirements phase.
Thisisthe solution to the fad that requirements within web development projeds are
extremely volatile. This can dften be becaise the dient is unsure of what can be
achieved, changing techndogy, or any range of situations. Thisisnot a surprising
atribute of any projed, athouwghit ismore gparent in web development. Perhaps
thisis becaise the Internet is arelatively new tedindogy, even within the context of
software development. The production d awhite site, and therefore the high level
architedure, solves this problem by leaving the final contrad of the systems
spedficaionto later in the development cycle. Figure 1 depicts what happensin web
development projeds. What isinteresting abou this diagram is that thereisno
separate design phase that is presented to the austomer. Rather it has been broken into
two: high level design concerned with the achitedural structure of the solution and
lower level detail ed design concerned with the design of the achitedural modues.
The first of these two, the high level architecdural design, hes been incorporated into
the requirements finding or analysis phase of development. The latter of the two,
detail ed design, has been moved into the production a build phese of development.
This makes the distinction between analysis and design hard to identify within web
projeds. The majority of analysistechniques used today in web development tend to
point towards design dedsions. Use caes are ansidered an analysistodl, yet there
are anumber of design dedsions made whil e using them, as pointed ou by
Constantine (2000.

2. A Starting Point for a Web Development Methodology:
OPEN

Objead-oriented Process Environment, and Notation (OPEN) is the longest

establi shed third-generation, puliic domain, full li fecycle, processfocussd,
methoddogicd approac that was designed for the development of software intensive
applicaions, particularly objed-oriented and comporent-based development (Graham
et al., 1997 Henderson-Sellerset al., 1998.

OPEN is defined as a processframework, known as the OPF (OPEN Process
Framework). Thisisaprocessmetamodel from which can be generated an
organizationall y-spedfic process(instance). The major elementsin this metamodel
are Work Units (Activities, Tasks and Tedhniques), Work Products and Produwcers.
Together these produce Work Products and the whaole processis dructured temporally
by the use of Stages (phases, cycles etc.). Eac processinstanceis credaed by
choasing spedfic Activities, Tasks and Tedhniques and spedfic configurations
thereof. OPEN thus provides a high degreeof flexibility to the user organization.

The comporentized neture (aff orded by the metamodel) of OPEN thus permits the
scope of the goproach to be extended whenever new techndogies arise — or rather,
whenever the development context changes, thereby requiring changes to the
development approach. Two such examples of changes are the emergence of
comporent-based development and web engineeing (although thereisin fad
significant overlap). Extensionsto OPEN to suppat CBD are given in Henderson-
Sellers (2007). In this paper, we mncentrate on adding suppat for web-based
developments, firstly by asking what suppat arealy existsin OPEN and then what is
missng and therefore needs to be identified, described and defined for additioninto
the OPEN framework.
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3. Existing OPEN support for Web Development

We have discussed the diff erences that exist between web development and
traditional software development, bu thereisalso alot in common ketween the two
fields. Therefore alot of the adivities, tasks and techniques in the OPEN framework,
are till relevant to web development. Here, we evaluate eisting, new and modified
Activities and Tasks nealed to creae Web OPEN as aweb-enabled "dialed” of
OPEN.

If we consider the simil ariti es between regular and web development at the
granularity of OPEN's adiviti es, the tasks relevant to the adiviti es of Project
Initiation, Implementation Planning and Project Planning will remain relatively
unchanged. These adiviti es and tasks are the same for any projed. Businessapproval
must be obtained, feasibilit y studies must be undertaken and aher general tasks must
be cmpleted. Activities sich as Requirements Engineeing and buld will be most
affeded, as thisis where the projea domain aff eds the process Illustrated by Figure
2 isOPEN's coverage of lifegycleissuies. As OPEN isafull li fe o/cle processmodel
it takes into acourt business training and personrel isales. The adiviti es, tasks and
tedhniques associated with these isaues may vary, bu will not be considered in this
paper.. Rather we will focus onthe technicd aspeds of the process

Thereisno real to crede anew set of adiviti es and tasks to mimic the ones already
there. Most of the adivities, tasks, and techniques are generic enough to beused in
web development, e.g. Code can be used to signify the aoding of objeds or the adual
writing of HTML pages. Some adiviti es beame lesscriticd in Web development, or
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\ Figure 2OPEN’s coverage of lifegycleissies j
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more aiticd (such as configuration management (Dart, 2000Q), but the existence of
the adivitiesis not affeded. Changes could be made to make the adiviti es, tasks, and
tedhniques more spedfic to web development. For example Undertake Architectural
Design could be renamed Undertake Web Architectural Design for aweb
environment; although sinceit does not redly add value to the task, such arenaming
is probably not necessary.

The tasks and techniques relating to the development of objeds will still be useful
within the Web OPEN framework. Their importance may be reduced, havever, asa
comporent-based development processbeammes more prominent.

4. Extending OPEN support for Web Development

In this edionwe outline the various adiviti es and tasks (T able 1) that are proposed
as additions and modificaions to the OPEN framework to better fadlit ate web
projeds (suppating techniques are to be discussed in a companion paper: Haireet al.,
2001).

Table 1 Summary of new Activities and Tasks for Web OPEN

New Activity

Website Management

Tasks

Build White Site

Crede ontent (on website)

Crede navigation map for website

Define accetance aiteriafor website

Define website testing strategy

Design and Implement content management strategy
Design and Implement personali zation strategy
Design website achitedure

Design website standards

Develop a brand identity

Develop Data Standard

Integrate Content with User Interface
Prototype the human interface

Undertake content management

Undertake market analysis

Undertake testing of website

Subtasks

Choaose Architedural Pattern for website (subtask of "Creae aSystem Architedure”)
Credethe UCD role model (subtask of “Design User Interface”)

Creae the UCD task model (subtask of “Design User Interface”)

Crede the UCD content model (subtask of “Design User Interface”)
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Relevant CBD Tasks

Choose gpropriate comporent framework
Evaluate the potential componrent frameworks
Integrate Comporents

Screen the candidate li st of componrent frameworks

4.1 New Activity: Website Management

The whole aeaof web engineeing requires a significant new focusin the form of an
adivity that is proposed as "Website Management”. Website management brings
together al the isaues regarding the development, maintenance and management of a
corporate website which may or may not include accesto bad-end transadion
processng systems. The objedives of the website management adivity include
creding ahigh quality website; kegoing the website up to date; and ensuring that site
standards are met as the website evolves.

The website management adivity involves a number of new OPEN Tasks which are
introduced in the remaining subsedions below, listed in Table 1 and described in
detail on the OPEN website (http://www.open.arg.au).

4.2 Components and Frameworks

Web projedstendto have & least one level of their architedure that is comporent
based. The OPEN framework detail ed in “ The OPEN ProcessSpedficaion” does nat
include alequate suppat for comporent-based development (CBD). There does,
however, exist an extension to the OPEN framework that allows for CBD. This
extension can be foundin more detail in Henderson-Sell ers (2007 and will nat,
therefore, be discussed any further here, whil e nating that the nature of web
development projeds, and their comporent-based architedure, means this extension
would be useful when implementing a Web OPEN framework.

4.3. Content Management and Personalization

Another mgjor fador within web development is both the ideaof content management
and personali zation. These both represent functionality that must be included in the
majority of web projedstoday. It can be debated as to the level of which these fadors
shoud be represented in the OPEN framework. Sincethese isales can be considered
to play anintricae part in the achitedure of the solution, rew tasks are proposed for
“Design and implement content management strategy”; and “ Design and implement
personali zation strategy” . These tasks can often be componrent based and so could
often run parall & to the new adivity of “Comporent seledion”.

4.4. Architectural Patterns

In recent times there has been much discusson on g@tterns within software
development. Thisis also the cae in the web development community. A number of
large organisations have dore asignificant amourt of work in detaili ng architecural
patterns that emerge for diff erent web appli cations. Some of theseinitiativeslink in
closaly with their correspondng comporent frameworks (e.g. Sun'sinitiative, Java 2
Platform, Enterprise Edition Blueprint focuses on the development and deployment of
appli caions using the J2EE platform); however, others focus more onthe
architedural side of the solution and separate this from the implementation layer of
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development. The most notable of these isthe work dore by IBM in their “ Patterns
for e-business’ projea (Butler, 2000Q. Thisall pointsto the need for chocsing an
architecura pattern (or framework if you like) depending on the type of web
development. These achitedural patterns are redly aform of domain modeling in the
OPEN framework. To fadlit ate this choicewithin the OPEN framework a new task
“Choaose achitedural pattern for website” has been creaed.

4.5. Content Development

Within web projedsthereisalarge anourt of rich content that exists as part of the
user interface In traditional software development, the user interface ontained a
number of various smple @ntrols gich as combo boxes and edit bars. The user
interfacewith web development projeds consists of amost anything imaginable, from
rich text, streaming audio, to even adual applications within the user interface This
content must be caefull y prepared much the same way that an editor reviews a
newspaper beforeitsfinal print. The preparation d images, editing and layout of text,
and olaining copyright clearances all must be mmpleted. Thereis no existing task
that deds with these kinds of things within the standard OPEN framework. The
addition d such atask isessential for a Web OPEN framework. The name chosen for
this new OPEN task is“Crede mntent (on website)”.

After this content has been carefully prepared it must then be combined with the user
interface Thisisan orgoing task that must be done to kring together the worlds of
print media and software development. On ore side you have ateam of credive type
people cming up with all sorts of new ideas. On the other side you have your
tedhnicd people who must faalit ate amethodto integrate these ideas with the aurrent
navigation, wsage and content management of the site. A new OPEN Task of
“Integrate content with user interface”is thus propaosed. Thistask isresporsible for
combining the content with the method keing used to present that content to the user.
Thistask isaso important within the Web OPEN framework asit highlights the
difficulti es that occur when combining two diff erent cultures together within the same
projed.

4.6. User Interface

The user interfacewithin aweb projed constitutes alarge portion d the overall
projed. It isvital in determining the successor fail ure of the projed. OPEN arealy
has atask named “Design user interface”. Thistask nealsto be somewhat more
emphasized for web development projeds. It does not warrant being labeled as an
adivity under the OPEN framework, yet deserves a number of relevant tasks. These
tasks have been taken from Constantine and Lockwood s (1999 work on Usage
Centered Design (UCD), which is more gpropriate than the significantly diff erent
User Centered/Centric Design (Norman and Draper, 1986 given that it is often na
possble to condict effedive user centred design. “ Usage-Centered Design focuses on
the work that users are trying to acaomplish and onwhat the software will need to
suppy viathe user interfaceto help them acaomplish it.” (Constantine and Lockwood,
1999. Itisasoimportant to recdl the mmments made in the introduction abou the
role of design within Web development. In particular, design-driven requirement
dicitationis sgnificantly different from conventional design. This highlights the
significance of UCD, which all ows designers to focus on pdential patterns of

utili sation and therefore hel ps resolve the uncertainty in the requirements.
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The threesub-tasks that have been added to suppement the origina “Design user
interface”task are “Creae the UCD role model”; “ Creéde the UCD task model”; and
“Crede the UCD content model”. The last of these subtasks links in well with the new
task “Integrate content with user interface” & it starts to identify the relationships
between the content and the user interfaceincluding navigation maps (new Task:
"Crede navigation map for website"). All threesubasks identify how the siteisto be
used (hencethe name Usage Centered Design) and also help to tie the user interface
to the web projeds requirements.

4.7. White Sites (the web prototype)

A task often completed in web development projedsisthe construction o what is

termed in theindustry as a “white site”. A white site onsists of norich graphicd

content and wually only represents a portion d the entire web site. In web

development, the white site is resporsible for anumber of key fadors that lead to a

succesdul projed:

* it providesvaluable dient confirmation that the developer has interpreted the
systems requirements corredly;

* it integratesthe dnange management strategy, the usage and the navigation d the
site dl together in avisible working solution;

* it worksasa communicaiontod to dsplay the site achitedure to the dient and
the development team.

Strictly spe&king, creding awhite siteis aform of prototyping, which is arealy
covered in the OPEN framework. However, the usefulnessof white sites, in the
design and requirements engineaing phases of web development, warrants the
existence of a separate task. In addition, we notethat there exist a number of various
tedhniques relating to haw to crede white sites, whichpantsto it being atask rather
than atedhnique. The name dchasen to represent this new task in OPEN is“Build
white site”.

4.8. Interfaces

At present the rapid paceof techndogicd change and the growing complexity of Web
systemsisleading to significant difficulties with regard to interfaces between various
system comporents and between Web systems and bdh legacy systems and related
business ystems. Although the techndogy (andin particular the cmmunicaions
protocols and data formats) suppating these interfaces will stabili se—led in part by
the move to XML — other aspeds will continueto evolve. Asinterfaces gabili se,
changing knowledge representations will beaome amajor focus, then as these stabili se
changes in agent brokers may beamme the focus. In ather words, changing tecdhndogy
has become a ©nstant fador within the Web environment. Nevertheless the
development of datastandardsis gill a aiticd asped of Web development, given the
strong focus on content and the way in which it is managed. Consequently, an
appropriate new OPEN Task isintroduced: “Develop cita standard”. There has been a
lot of work dore on developing industry standard XML tags by the w3 consortium
andthis could dften provide an excdlent starting point for thistask. The importance
of thistask ismore naticedle in large B2B projeds than B2C projeds.
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4.9. Performance Testing

Performancetesting has been elevated to a new level onthe web. We now seesystems
that must ded with tens of thousands of concurrent users on-line. The performance of
aweb projed can dften be determined by its ability to ded with these large loads.
Thislinksinto the fad that users can quickly become frustrated from an urresporsive
web site and quickly move onto ancther. The OPEN framework does not currently
have atask relating to thiskind d performancetesting. Theinclusion d a new task
“Undertake testing of website" highli ghts the importance of performancetesting
within web development projeds. (Tasks and Tedhniques alrealy exist in OPEN for
usability and interfacetesting and evaluation e.g. Technique: Usability testing.)

4.10. Market Research

There ae many tasks that are borderline between being clasgfied as deding with the
engineaing side of software development and the business $de of software
development. In web development thistends to be somewhat more evident. A new
OPEN Task of "Undertake market analysis' is heavily associated with the upper
businesslevel, sincethere must be some understanding of the target audience before
the organization ceddes to embark onaweb development projed. Unfortunately,
with the state of affairs recently, thisdoes not seem to bethe cae in pradice Many
organisations smply want aweb site, almost for its own sake or "for appeaances’,
andthey will find ou whothey are targeting later. Also thereisasignificant amourt
of information that web devel opers need to knav abou their target audiencewith
which the upper businesslevels would na be ancerned. For example, aninitial
market reseach projed may cover the disposable income of web users, their age
range ec. Web developers will want to knaw quite different things such as What
system are they using? How fast istheir connedion? The importanceof thistask is
more naoticedle in web projeds that fall i nto categories that ded with customers (e.g.
B2C). It is gill im portant in ather web projeds (such as B2B, or B2E) but the
informationis generally easier to oltain and dces not always warrant a separate task.

5. Summary

5.1 Conclusions

Web projeds must be devel oped with the enphasis being on haw services can be
improved and nd onthe techndogy invalved. Successon the Internet is more than
having the fastest computers and the biggest databases; it is abou complete fulfilment
of the businessprocesses. Thisincludesisaues sich as customer query handling,
product delivery and tradking, as well as srvice guarantees and speed of conredions.
It isaso important to nde that these businessprocesses themselves are dhanged by
the introduction d the new systems — so we end upwith a system that by its very
nature will modify its context and thereby require further changesin order to remain
effedive.

Thisemphasisisrefleded in Web OPEN with the aldition d tasksrelating to the
analysis of the data and hav they will be used within the final system. This emphasis
also neadsto be represented within the user interfacefor successul web projeds. This
has been completed in Web OPEN by the inclusion d usage-centered design tasks
and techniques (Constantine and Lockwood, 1999. Usage-centered design focuseson
how the user interfacewill be used in order to improve the underlying businessneed
of the system, rather than onwho will beusing it asin user-centered design.
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A number of other small er modifications have been made to the OPEN framework
that are particular to web development, including testing, market analysis, and the
development and review of content. OPEN’s grength in thefield of metricsis
maintained with the aldition d tasks relating spedficdly to web metrics.

5.2 Further Work

Web OPEN is astarting paint for further research into web processdevelopment.
Further work could be completed onthe task Integrate components. The importance
of thistask will continueto escdate, as comporents become more developed and
widely used. A significant amourt of work on comporent integration hes been
completed by the Catalysisteam (D'Souza and Will s, 1998 and would prove
beneficia to the Web OPEN framework. Comporent integration is complemented by
comporent credaion. There is no reason why organisations canna producetheir own
custom comporents and include this within their development process Further work
towards merging, with OPEN, ideas from usage-centered design is also under way.

The metrics that are spedfic to the web development processneed to be further
looked at, evaluated and statisticdly verified. Much the same way where good quality
objeds were shown to have lessthan 10methods and 3-4 lines of code per method
(Haynes and Henderson-Sell ers, 1996, simil ar web metrics must be obtained. Once
these gopropriate metrics have been produced, we will be aleto better measure the
quality of web projeds.

There will always be constant need for review and modificaion d the Web OPEN
framework as techndogy and the development environment changes. Further work
could also incorporate varying development methoddogies such as artificia

intelli gence or agent techndogies.
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